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There is strong evidence on the impact of alcohol on disability and death. The WHO 
acknowledge alcohol as the biggest single risk factor globally for disability adjusted 
life years lost before the age of 60. This is because of the peak age of death / 
disability of alcohol-related deaths being 40-60, for example from violent deaths or 
cirrhosis.  There are possible cardiovascular benefits of low-level consumption but 
these benefits accrue from 1-2 drinks a week, apply only to older people and are 
negated by ‘binge drinking’ at least once a month. There is no good evidence of 
differential effects of different drinks but spirits are more likely to be associated with 
heavier consumption.   Patterns of drinking are important as well as total amount and 
binge drinking more strongly associated with violence and sudden death.  There is a 
strong association between death and disability form alcohol and other measures of 
health inequality.  There is increasing evidence and awareness about the link 
between alcohol consumption and many common cancers, such as breast and colon 
cancer. 
 
The levers to reduce this disability in a population have been well characterised and 
the strongest are price, availability and marketing. Evidence on education and 
information alone changing behaviour is weak. Price appears the most effective 
measure and a minimum price per unit of alcohol (MUP) has the benefit of targeting 
the cheapest alcohol, favoured by the heaviest and youngest drinkers, and that 
purchased in off-licenses and supermarkets.  Cheap supermarket alcohol has 
changed the UK into a predominately home-drinking culture.  In marketing, there are 







many examples of a targeted advertising campaign changing youth culture and 
consumption patterns.  There is evidence that young people exposed to alcohol 
marketing are more likely to start drinking younger and drink more when they do. 
 
There is some evidence on a protective effect of low-level alcohol consumption for 
dementia but it is difficult to separate this from the clustering of low level drinking with 
dietary and many other healthy lifestyle factors.  There is strong evidence of alcohol 
related brain damage (ARBD) producing a significant burden on NHS resources and 
there is NICE guidance on its management underway.  Much of the damage is 
related to thiamine deficiency. There is also increasing evidence for brain 
development continuing into the third decade of life (20’s) and so concern of the long-
term impact of heavy teenage drinking on later cognitive function.    
 
 
References (if applicable): 
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The purpose of this testimony is twofold. First, to describe the relationship between 
smoking and smoking cessation and the development of dementia, disability and 
frailty. Secondly to describe the most effective interventions to address smoking that 
can contribute to delaying the onset of dementia, disability and frailty. 
  
Smoking prevalence in England has steadily declined over several decades. In 1974, 
for example, more than half of all men and just over one in four women were 
smokers. In 2013 just under one in five adults were smokers, although rates remain 
significantly higher in more disadvantaged groups. Despite this decline, smoking is 
still the leading cause of preventable death in England with one half of continuing 
smokers dying prematurely, losing 10 years of life on average1. There are still more 
than 80,000 people who die each year from a smoking-related disease2,3. 
 
Smoking is the largest preventable cause of cancer with one in four of all cancers 
attributable to smoking, including 90% of lung cancers and 73% of deaths from upper 
respiratory cancer4,5. Recent studies of cancer genes have found that cigarette 
smoke causes DNA mutations that lead to lung cancer6. Smoking also causes a 
range of respiratory diseases including 86% of chronic obstructive lung disease and 
around one in five cases of cardiovascular disease, with smoking being a key risk 
factor for peripheral arterial disease7.  
 
Smoking is also associated with an increased risk of a having a stroke and number of 
other conditions that can contribute to disability and frailty in later life. Examples 
include: asthma, angina, diabetes, Crohn’s disease, ulcers, osteoporosis, rheumatoid 
arthritis, cataracts, eye conditions that affect vision (optic neuropathy for instance), 
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hearing loss and multiple sclerosis8. A number of these conditions have been 
associated with development of dementia (such as cardiovascular disease, diabetes, 
and stroke). There is, therefore, a growing body of evidence that people who smoke 
have a higher risk of developing dementia, although there remains some 
inconsistency as to whether this is for all types of dementia9 10. 
 
Stopping smoking can significantly reduce the risk of smoking-related disease at any 
age (including those aged over 8011). The millennium women’s study found that 
stopping smoking around the age of 40 avoided 90% of the health risk of smoking 
and 97% if stopped around 30 years old12. This followed earlier findings from the 
British doctors study which found that men who stopped smoking at 50 halved their 
mortality risk from smoking and almost avoided this risk if abstinent from smoking by 
aged 30.13   
 
Smoking cessation can also improve the symptoms for people living with illness. For 
example it can reduce the progression of Crohn’s disease14. Other research focusing 
on diabetes found that five years after stopping smoking for women, and ten years 
for men, the incidence of diabetes was the same as for non- smokers15. Finally, the 
Whitehall II cohort study16 found that in government employees who had been 
abstinent from smoking for at least a decade, this past history of tobacco use had no 
adverse effects on cognitive decline.  
 
There is extensive evidence on the effectiveness of interventions to reduce smoking 
rates, possibly more than in any other area of public health. These interventions can 
either focus at the level of a population, or on individuals. These two levels of 
interventions are included in what World Bank has described as the six key elements 
of tobacco control. When these are translated into policy, they form the core of 
recommendations for action in the World Health Organisation Framework Convention 
on Tobacco Control (FCTC), a global public health treaty, to which the UK is a 
signatory17. These policies aim to: 


1. deliver effective communications and education campaigns; 
2. support smokers to quit; 
3. reduce exposure to secondhand smoke; 
4. reduce tobacco advertising, marketing and promotion; 
5. effectively regulate tobacco products; and 
6. reduce the availability and supply of tobacco products. 


 
Together, policies or interventions of this type form a comprehensive package of 
measures that interact with one another to both prevent young people from starting to 
smoke and encourage adults to stop. Individual level smoking cessation interventions 
(second on the list above) are most effective in reaching large numbers of smokers 
and maximising the chances of success if they are provided in conjunction with other 
measures. So, for example, communication and education campaigns (such as mass 
media campaigns) help to trigger quit attempts18,19. Measures to reduce exposure to 
second hand smoke (such as smokefree legislation) mean smokers forgo cigarettes 
and may provide increased confidence that they can quit20. Reducing tobacco 
promotion (such as removing point of sale displays) can help prevent relapse by 
removing the temptation of visible displays in shops21. NICE guidance exists that 
outlines how the NHS, local authorities and other organisations can act alongside 
government to develop and implement some of these population level tobacco 
control interventions22,23,24.  
 
Adults in mid and later life who continue to smoke significantly increase their risk of 
smoking-related illnesses that lead to disability and frailty and in some cases, 
dementia. Most adults who try to stop smoking do so unaided, relying on willpower 
alone. However, the chances of successfully stopping are significantly increased by 
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smoking cessation interventions. These interventions are recommended in previous 
NICE guidance, for the general adult population and for priority groups such pregnant 
women, those living in disadvantaged areas and people with mental health 
problems25,26,27. In summary, there is good evidence that the following are effective in 
supporting adult smokers to quit25,28:  


Brief advice from a health professional 


 Telephone quit lines (particularly proactive support)  


 One to one or group behavioural support 


 Nicotine replacement therapy (single or dual product) 


 Bupropion (Zyban) 


 Varenicline (Champix) 


There is also emerging evidence on new media interventions such as online support 
programmes and mobile phone interventions (i.e. behavioural support via text 
messaging) 29.  


The best outcomes for smokers engaging with a cessation programme are achieved 
through a combination of behavioural support and medication. This combination of 
support is provided by stop smoking services in England. A number of studies have 
now shown that these services are effective and cost-effective30,31 and, on average, 
increase the odds that a smoker will quit by four times when compared with willpower 
alone32. Studies of the services have noted, in particular, that older smokers are 
more successful than younger smokers in quitting when they access these services, 
suggesting that they provide a particularly effective form of support for adults in mid 
and later life32,33. Stop smoking services represent one of the only health service 
interventions that has been found to be effective in reaching and treating 
disadvantaged groups and in contributing to reducing inequalities in health34,35. 
Improving access to these services (through effective referral routes and easy entry 
for smokers who self-refer) is key, as is maintaining quality and adapting to new 
developments such as integrating tobacco harm reduction approaches into existing 
provision. Stop smoking services represent effective interventions to reduce 
disability, dementia and frailty in later life and, along with wider tobacco control 
measures, have an important role to play in continuing to drive down smoking rates 
now and in the future.  
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1. Relationship between sleep disturbance and dementia risk  
 
Background  


 
Sleep complaints are amongst the commonest in medical practice and include 
insomnia that is difficulty getting to sleep, staying asleep or sleep that is 
unrefreshing which is a complaint of 1 in 3 of the population in any one year 
and a persistent complaint in 1 in 10; hypersomnia or excessive wake-time 
sleepiness which may affect 5% of the overall population and as may as 10% 
of the middle aged with other co morbidities; and parasomnias or things that 
happen at night that are unwanted, which include sleepwalking, 
 which are common in childhood with as many as 1 in 6 children having some 
nocturnal event that is unwanted and 1 in 50 adults.  
 
In the context of dementia risk itshould be noted that the sleep changes with 
aging. It is more difficult to maintain sleep as we get older, with an increase in 
wake after sleep-onset. This tendency to wake in the early hours of the 
morning may lead to light exposure which is a drive to a shift to an earlier time 
in the body clock so that the sleep phase is “advanced”. It is well accepted 
that there would be an increase on other co morbidities with aging which 
themselves may compromise sleep including of course Obstructive Sleep 
Apnoea which affects 1 in 4 middle aged man to some degree and the other 
complaint of Restless Legs Syndrome which on a regular basis probably 
affects 1 in 20 individuals.  
 
With regard to dementia, and in particular Alzheimer's disease, it has been 
appreciated since the 1990’s that this condition is associated with poor 







sleep, in particular insomnia and circadian problems (that is a tendency to 
sleep at unusual times something which has been called Sundowning). It has 
traditionally been thought that sleep disorders are symptoms of the dementia, 
but is it sleep that is sensitive to dementia pathology, or is sleep disturbance a 
contribution; and are sleep disorders predictive of the development of 
dementia?  
 
 
Evidence for the importance of sleep disorders in dementia 


 
Studying Alzheimer's disease to answer this question is not appropriate 
because of the prominence of sleep complaints in that condition, but mild 
cognitive impairment may offer an experiment of nature to explore this 
possibility. In the Journal SLEEP in 2013 a Spanish study of 
polysomnography in patients with mild cognitive impairment subjective sleep 
markers, (reported sleep latency, sleep duration, wake after sleep-onset and 
sleep quality) were more common in mild cognitive impairment. Objective 
sleep parameters were also associated with this impairment, specifically 
reduction in rapid eye movement sleep, (interestingly especially in carries of 
the ApoE allele) along with increased fragmentation of slow wave sleep.  
 
In SLEEP in 2012 it was noted that excessive daytime sleepiness was 
predictive of cognitive decline in an elderly French population and sleep 
quality, as judged by the Pittsburgh Sleep Quality Index, predictive in one year 
of the development of cognitive impairments (with the odds ratio of 2.6).  
 
There is in addition animal and other experimental evidence for some 
relationship: sleep restriction in the rat Alzheimer's model produces an 
increase in Beta amyloid plaques in the brain; better sleep reduces the 
harmful effects of ApoE 4; reduced sleep led to more Alpha Beta deposits; 
and protein trafficking in mice was more effective in sleep, with more 
clearance of Alpha Beta deposits.  
 
Specific Sleep Disorders and dementia  
 
There are also clinical associations which are well known:  
 
REM Sleep Behaviour Disorder is predictive of the development of Lewy Body 
disorders with 80% of latter having REM Sleep Behaviour Disorder, though 
many fewer Alzheimer's patients have this condition.  
 
The important condition Obstructive Sleep Apnoea, which I have already 
indicated as extremely common (1 in 4 adult man have some and 1 in 10 a lot 
of the disturbance) is associated with cognitive effects such as impaired short-
term memory, reduced motor coordination, and reduced ability to maintain 
attention. It is certain that Obstructive Sleep Apnoea can disturb cerebral 
vasculature leading to white matter change as reported in SLEEP in 2013. 
Treatment with CPAP has been shown to improve these cognitive effects 
making the case yet stronger for sleep apnoea as an important drive to 
“dementia”. 







 
Other evidence that sleep interventions can make a defence are less clear. It 
was felt that control of light exposure and use of melatonin might improve the 
sleep of patients with Alzheimer's, but although there is research evidence for 
this in practice it has proved difficult to implement  
 
      


References (if applicable): 


 


 








Section A: CPH to complete 


Name: Robin Ireland, Alexandra Holt & Simon Capewell* 


Job titles: CEO & Researcher, Health Equalities Group; 
*Professor of Clinical Epidemiology 


Address: Health Equalities Group, 2nd Floor, 151 Dale Street, 
Liverpool, L2 2JH 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to 


prevention 


Committee: PHAC D 


Subject of expert 
testimony: 


Population based approaches to prevention 


Evidence gaps or 
uncertainties: 


 


Do population-based approaches to behavioural risk factors for dementia, 


disability and frailty in later life work? 


Are they useful for mid-life intervention, in order to prevent dementia, disability 


and frailty in later life? 







Section B: Expert to complete 


Summary testimony: [Please use the space below to summarise your testimony in 250 


– 1000 words – continue over page if necessary ] 
 


Promoting brain health: Developing a prevention agenda linking dementia 
and non-communicable diseases 
Preventing cardiovascular diseases globally – gains achieved from tackling the major 
risk factors 
 
Research over the past five decades has shown with increasing clarity that there are four 
major risk factors for non-communicable diseases. These are poor diet, tobacco, alcohol 
and inactivity. There is mounting evidence to suggest that dementia is influenced by the 
same four major risk factors. Thus preventing dementia and promoting brain health 
should take a similar approach as preventing other non-communicable diseases. 
Needing a better understanding of the risk factor contributions to disease burden has 
encouraged a number of comparative studies. The Global Burden of Disease (GBD) 
Studies from 1990 have provided the first comparative assessments of death and 
disability adjusted life-years (DALYs) on a global scale. (Murray & Lopez, 1996). 
 
A follow-up study, GBD 2010, re-assessed the burden of disease and demonstrated 
major trends, with a shift in disability adjusted life years (DALYs) from communicable 
diseases, mainly in children, to non-communicable diseases for this twenty year period. 
(Lim et al, 2013). In 2010, the five leading risk factors for men were tobacco smoking 
including second-hand smoke, high blood pressure, alcohol use, diet low in fruits, and 
high fasting plasma glucose. These were found to be major causes of adult chronic 
disease, especially cardiovascular diseases and common cancers.  
Crucially, the study found a large attributable burden for dietary risk factors which 
account for approximately 40% of all diseases globally. 
Furthermore, high blood pressure was shown to be the biggest single risk factor for 
global disease, and primarily for cardiovascular disease. High blood pressure in turn 
powerfully reflects a number of different diet related factors,  particularly high salt 
intake, also high alcohol intake and obesity.  
 
The GBD analyses are supported by earlier, simpler reviews. In 2009, Danaei et al. 
estimated the number of deaths attributable to major dietary, lifestyle, and metabolic 
risk factors in the United States. Tobacco smoking and high blood pressure were shown 
to be responsible for an estimated 467,000 and 395,000 deaths respectively, accounting 
for about one in every five or six deaths in US adults. Overweight–obesity and physical 
inactivity were each responsible for nearly one in ten deaths.  The dietary risks with the 
largest mortality effects were high dietary salt, low dietary omega-3 fatty acids, and high 
dietary trans-fatty acids. 
 
Death rates from coronary heart disease (CHD) have been falling in the UK, although not 
as fast as in some other countries. For example, in the UK the death rate for men aged 
35-74 fell by 37% between 1986 and 1996, however it fell by 45% in Denmark and 
Norway and by 43% in Australia. For women in the UK, the death rate fell by 36%, 
however in Australia, Finland and New Zealand the rate fell more steeply, by 49%, 44% 







and 44% respectively. (Lim et al, 2013). 
The effect of diet and lifestyle on disease and especially CHD becomes particularly 
apparent when looking at countries such as China and Japan. Heart disease is the second 
most prominent cause of mortality in Japan, and CHD accounts for approximately half of 
heart disease–related deaths. The CHD mortality rate in Japan has traditionally been 
one-third to one-fifth that of the United States. However there is now growing concern 
about a possible increase in the incidence of, and mortality from CHD in Japan, due to 
the adoption of westernized lifestyles, high-fat diets and sedentary work patterns; all 
associated with major socioeconomic development since the 1960s. 
 
Eastern European countries such as the Ukraine and the Russian Federation suffer some 
of the highest and increasing cardiovascular disease (CVD) rates in the world. That is in 
marked contrast to most economically stable European countries where declines in CVD 
mortality rates have been experienced over the past 30 years. In 2001, there were 7.3 
million deaths and 58 million DALYs lost due to CHD worldwide. (Gaziano et al, 2010). 
Three quarters of global deaths and 82% of the total DALYs due to CHD occurred in the 
low and middle-income countries. For example, cardiovascular disease mortality rate is 
6-fold higher among men and women in the Ukraine compared with people in France. 
 
In order to understand the effects that risk factors have on cardiovascular disease and 
life expectancy Berry et al (2012) carried out the Cardiovascular Lifetime Risk Pooling 
Project. The project was designed to collect and pool data from numerous longitudinal 
epidemiologic cohort studies conducted in the United States over the previous 50 years, 
and estimated the risk of men experiencing a cardiovascular disease event and/or death 
at age 90 based on four major risk factors at age 45, these being high cholesterol, high 
blood pressure, diabetes and smoking. 
Starting at age 45, men with healthy features (non-smoking, low cholesterol, low blood 
pressure and no diabetes) had a 40% chance of being alive and disease free through to 
age 90. (of the remainder,  approximately 30% experienced a non-fatal CVD event and 
30% died). Conversely, already having all four risk factors at the age of 45 year had 
double the chance of a CVD event (63%), with a 40% chance of death. NONE would be 
alive and free of cardiovascular disease at age 90. (Berry et al 2012) 
 
Cardiovascular disease and coronary heart disease are eminently preventable, simply by 
reducing these major risk factors.  Indeed, over the past 40 years, CHD deaths have 
fallen by 60%, 70% even 80% in high income countries. In the 1970s Finland was one of 
the world's unhealthiest nations. Diet was poor, smoking was high and heart disease was 
at record levels. At that time Finns consumed lots of butter, sausage, salt and cigarettes. 
Fruits and vegetables were rarely consumed and were often referred to as animal feed. 
From 1972, community-based activities and innovative programs were set up to increase 
awareness and take action against the CVD risk factors. As a result, CHD death rates in 
Finnish men plummeted 75%, and life expectancy increased by 10 years. Much of this 
mortality reduction came from dramatic reductions in smoking, and in high blood 
pressure and high cholesterol (reflecting healthier diets with decreased salt and 
saturated fat intake, along with increased fruit and vegetable consumption (Pietinen et 
al, 1996). 
In the USA and UK , CHD mortality has halved since its peak in the 1970s. improvements 







risk factor have made a bigger contributions from  than improvements in medical 
treatments (Ford et al, 2007).  
 
Thus, between 1980 and 2000 CHD mortality in the United States fell by approximately 
60%. Improvements in total cholesterol, blood pressure, and smoking contributed 
approximately 24%, 20% and 12% of the decreases in CHD deaths, respectively. 
However, the substantial increase in obesity and the 3% absolute increase in diabetes 
prevalence generated approximately 70,000 additional deaths overall, which , in 
isolation would have increased CHD mortality by 17%. (Ford et al, 2007). 
These results have been supported by a number of further studies, with as much as a 
74% fall in CHD mortality attributed to improved risk factors being recorded in Iceland 
between 1981 and 2006 (Aspelund et al, 2010), 55% in Scotland (Capewell, Morrison & 
McMurray, 1999) and 53% in England and Wales (Unal, Critchley & Capewell, 2004). 
Thus in the UK between 1980 and 2010,  smoking prevalence fell from 40% to 20%, 
systolic blood pressure decreased from 143mmHg to 133mmHg, and cholesterol from 
6.5mmol/l to 5.8mmol/l (Unal, Critchley & Capewell, 2004; Bajekal et al 2012)). 
How  were these impressive improvements achieved?  
The reduction in smoking prevalence can be mainly attributed to systematically 
addressing the “3As”: Affordability, Accessibility and Acceptability.  Affordability in terms 
of taxes, price and a crackdown on smuggling; availability in regards to retailer licencing 
and age checks; and acceptability in terms of advertising bans and Smoke Free laws (TCS 
2008 Joosens)  
 
The same “3As” may also be suitable for planning the systematic reduction and control 
of junk food consumption. Affordability relates to taxes, price and the subsidisation of 
healthy options, Acceptability refers to warning labels and advertising bans, and 
Availability to junk free schools and incentivising retailers for healthy options.  
Population policies can be far more powerful than individual approaches. But why??  
Individual-based approaches require continuous and expensive screening processes to 
identify high-risk individuals. In contrast, we know from the successes that have been 
seen with tobacco, alcohol and salt that population level policies require no screening or 
targeting, and also have much greater impact in reducing disease, and reducing 
inequalities. (NICE 2010, Capewell & Graham 2011). An upstream approach using the “3 
As”, where the focus is on population-wide prevention rather than individual behavior 
modification and treatment has much more impact and can be cost-saving (Barton BMJ). 
 
Diet is a powerful common determinant of cardiovascular disease, obesity, diabetes, and 
several cancers. Unfortunately both the optimal dietary targets and evidence based 
interventions to achieve them have been unclear for decades. However, recent scientific 
advances allow eight dietary targets to be prioritised for the prevention of 
cardiovascular disease. Six are aimed at increasing consumption of healthy foods, 
including nuts, wholegrains, fruit and vegetables, and two at limiting specific harmful 
nutrients: salt and trans fats. The proposed targeted changes are modest, reflect 
changes achieved in population based interventions, and are supported by observed 
consumption distributions within and across countries.  Meeting any one target would 
produce substantial benefit. (Mozaffarian & Capewell, 2011) . Achieving all eight targets 
together could halve global CVD mortality, annually preventing more than five million 







premature deaths from CVD (and 10 million deaths from cardiovascular disease overall). 
Plus simultaneously reducing obesity, diabetes, and common cancers. In less than one 
decade, these modest dietary improvements could prevent one million CVD deaths in 
the US and 30 million CVD deaths worldwide. (Mozaffarian & Capewell, 2011) . 
Other speakers will demonstrate that dementia is powerfully influenced by the same 
four major risk factors. In conclusion, including dementia in the non-communicable 
disease agenda will therefore greatly strengthen the case for slowing age-related 
cognitive decline along with the prevention of premature cardiovascular disease and 
common cancers.  Thus, preventing dementia and promoting brain health should take a 
similar approach as preventing other non-communicable diseases.  
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law and local government in the UK 


 


Many of the wider social and environmental determinants of non-communicable 
diseases (NCDs) are shaped by some form of law or regulation. Regulation 
influences where our homes and workplaces are located, the availability of different 


modes of transport and the marketing, availability and affordability of most products 
including alcohol, tobacco and food.  


 


Much of this regulation is developed and enacted at a National or even International 


level- for example through EU legislation or national Acts of Parliament. However, a 
large degree of responsibility for interpretation, implementation and enforcement of 
the regulatory framework rests with regional and local governments. Focusing on the 


possibilities at local government level, legal powers and responsibilities also vary 
across the UK. In some areas, such as alcohol and tobacco control, a very different 
legislative framework allows Scottish local authorities to develop more extensive 


public health measures and highlights the need for legal reform in England, Wales 
and Northern Ireland. This testimony focuses on some of the measures available at 
local level in England.  


 


Risk Factors 


 


Physical activity 


Planning and development control is a key area of local government activity that may 


influence levels of physical activity. Plan making may promote better connected 
housing and businesses that can be reached using public transport and active travel. 
Planning powers may even be used to promote low-car, or car-free developments 


where appropriate. Planning is also particularly important in protecting and 
preserving green space, sport and recreation facilities. This may be done using local 
plans or other measures such as town and village green designation or local green 


space designation (this has been introduced by the Localism Act 2011). 


Wider areas of local regulation are also relevant to physical activity and active travel: 


Byelaws may be in place that restrict activities like cycling and skateboarding and 
these may need to be removed under local powers. Some measures may be helpful 
to regulate and restrict motor traffic, for example, setting 20mph limits or 


implementing controlled parking zones. To protect ‘street play’ on quiet streets there 
is even still a power to designate a ‘street playground’ that restricts traffic only for 


entry at certain times under s.29 of the Road Traffic Regulation Act. More 
fundamentally, local authorities even have a power to introduce a levy on workplace 
parking (for employers above a certain size) and use the funds to develop public 


transport and better infrastructure, under the Transport Act 2000 (Workplace Parking 
Levy).  


 


Diet and nutrition 


Fewer areas of local regulation are currently used to promote healthy food and 
healthy eating. However, there are aspects of local regulation that may help. Again, 
local planning may be used to set limits on Hot Food Takeaways in certain areas 







(e.g. near schools) or health can be a consideration in deciding whether a takeaway 
should be granted permission. More extensive powers allow authorities to control and 


restrict mobile street traders- e.g. fast food vans- in certain areas and these powers 
could be used to promote healthy traders as well. Community food growing may also 
be promoted by providing ‘meanwhile leases’ for use of land awaiting future 


development. However, currently local government in the UK have limited powers to 
restrict what sort of food and drink is sold by shops and retailers, or, indeed where 


food shops- as opposed to takeaways- are located.  


 


Alcohol 


This is a stronger area of local regulation across the UK, although currently the 


regulations focus on the immediate harms associated with alcohol and only consider 
long term public health concerns legally relevant in Scotland. Licensing is the core 
area of local alcohol regulation and decisions to grant a license must be based on the 


prevention of crime and disorder, public safety, prevention of public nuisance and the 
protection of children from harm. In Scotland, public health has been added as a fifth 
licensing objectives. It is now also possible to set a presumption against new bars or 


alcohol retailers in areas of elevated harm, although this may be rebutted by showing 
that they will take steps to avoid harm to the licensing objectives. So these 
Cumulative Impact Areas are narrower than the power in Scotland to designate areas 


of ‘overprovision’ where new licenses may be discouraged on the basis of public 
health harm. In England and Wales, it may be that license conditions will be used 


more innovatively in the absence of broader powers- for example to set a form of 
minimum pricing for bars (as attempted in Newcastle) and the on-trade or to restrict 
sale of high-strength alcohol from shops. However, conditions should be based on 


individual circumstances and must be necessary to promote the licensing objectives. 
They cannot be used to promote public health alone or applied as blanket conditions 
across an area. 


 


Smoking and tobacco 


This has been largely regulated at UK and EU level but it is local government who 
are charged with enforcement of regulations like smoke-free legislation, under-age 


sale restrictions and control of illicit products. Faced with tightening budgets, it may 
be that levels of local government monitoring and enforcement will be challenged. 


Wider areas of local responsibility are also relevant- for example litter enforcement 
powers are a measure that may help to indirectly enforce smoking bans (e.g. on 
hospital grounds). It is also possible that local governments should disinvest from 


pension funds that include tobacco industry investments following the Framework 
Convention on Tobacco Control’s directive to separate government from the industry.  


One area that stands out as an anomaly is- unlike alcohol- a lack of any regulation to 
control the availability of tobacco. This is something that may also be dealt with 
indirectly; In Scotland, mandatory registration of tobacco and alcohol retailers allows 


the setting of higher business rates on those retailers and therefor acts as a financial 
disincentive to sell both those products.  
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Psychosocial risk factors and protective factors related to the development of 
dementia 


 


Introduction 
The World Health Organization estimates that approximately 7.7 million people 
develop dementia each year. (WHO 2012)  The age-standardized prevalence rates 


of dementia are 1.8%, 6.4%, and 11.9% among males ages 65-74 years, 75-84 
years, and 85 years and older; and 1.6%, 5.9%, and 17.0% among females ages 65-
74, 75-84, and 85 years and older. (Matthews et al. 2013)  There is no treatment that 


can revert the progressive process of dementia.  Given that neurodegeneration 
begins much earlier than dementia syndrome onset, it is important to identify 
potentially modifiable risk factors and healthy lifestyle behaviours across the lifespan 


that may alter the course of cognitive dysfunction. (WHO 2012)  In addition, there is 
potential for the brain’s cognitive reserve to act as a compensatory mechanism 
across the life course.  


 
For clarity, the subsequent sections discuss the independent effects of psychosocial 
determinants, as measured in various populations.  The study of these factors 


reflects the challenges of measurements at appropriate life stages with clear 
outcomes and the difficulty of any assumptions regarding potential outcomes of 


interventions based on the effect sizes of observational studies.  Recent findings in 
European and North American literature suggesting possible reduction of age 
specific cognitive impairment and dementia may provide evidence for outcomes of 


social policies and effective medical treatments operating in early and mid-life in the 
last century.    
 


 







Education 
Several longitudinal, population-based studies have assessed the influence of 


educational attainment on the risk for cognitive decline. (Yip et al. 2006, Brayne et al. 
2010, Letenneur et al. 2000)  Findings from the Medical Research Council Cognitive 
Function and Ageing Study (MRC CFAS) on 2,640 individuals 65 years of age and 


older living in the UK, showed that more full-time education was associated with 
lower dementia incidence (p-trend=0.02). (Yip et al. 2006)  Pooled analyses from the 


European Studies of Dementia network (EURODEM), indicated that education was 
significantly associated with dementia, but only in women.  Furthermore, the age-
adjusted risk of dementia and Alzheimer’s disease was statistically significantly 


higher among women with 7 years or less of education than women with 12 or more 
years of education (RR=3.78, 95% CI: 1.64, 8.72; and RR=4.30, 95% CI: 1.55, 11.90, 
respectively).   Sex differences in dementia risk may reflect differentials in brain size, 


stress and hormone levels, although mixed evidence abounds. (Letenneur et al. 
2000)   


 


Four theories are commonly used to explain the association between education and 
cognitive dysfunction.  The brain reserve capacity (BRC) model holds that a higher 
level of education (as well as high pre-morbid intelligence) may be an indirect 


measure of greater brain reserve, which protects against the development of 
impairment. (Tuokko et al. 2003, Satz et al. 1993, Schmand et al. 1997)  In contrast, 
the cognitive reserve model suggests that high educational attainment and greater 


cognitive reserve may delay the onset of dementia. (Tuokko et al. 2003, Stern et al. 
2002)  Conversely, low rates of cognitive decline among high-functioning older 
people may be attributed to ascertainment bias.  Individuals with high levels of 


education may be more familiar with test taking/content and may be less likely to 
screen positive for impairment. (Tuokko et al. 2003, Stern et al. 2002)  Finally, 


education may be a proxy for socio-economic status which may influence early life 
exposures that impact brain development. (Hall et al. 2000) 
 


Occupation 
Occupation may influence the development of morbidity through various 
mechanisms, such as access to information and material goods. (Karp 2005, 


Berkman 2000) Complex work tasks may also increase intellectual flexibility and 
cognitive functioning, thereby reducing the risk for dementia in later life.  In a 
population-based longitudinal cohort of 913 older people, manual workers had a 


higher risk for Alzheimer’s disease and all types of dementia compared to non-
manual workers, after controlling for the effects of age and sex (RR=1.6, [95% CI: 
1.2, 2.2] and RR=1.5, [95% CI: 1.2, 1.9], respectively). (Qiu et al. 2003)  Low 


occupational position may be associated with neurotoxic workplace exposures 
(Kamel 2004, Whalley et al. 2001), low income, and unhealthy behaviour patterns, 
(Pampel et al. 2010, Qiu et al. 2003) which may have subsequent deleterious effects 


on mental health.  
 


Leisure activities 
A systematic review by Fratiglioni et al. 2004 highlighted the importance of an active 
and socially integrated lifestyle in late life for the prevention of dementia (most 


studies were conducted in people ages 65 years and older).  Participation in leisure 
activities provides mental stimulation and social engagement, which in turn, may 
produce more efficient cognitive networks. (Fratiglioni et al. 2004)  In the Bronx Aging 


Study, frequent participation in leisure activities, such as reading books or 
newspapers, playing board games or cards, and playing musical instruments, was 
associated with decreased dementia risk compared to rare activity participation 


(HR=0.65, [95% CI: 0.43, 0.97], HR=0.26 [95% CI: 0.17, 0.57], HR=0.31, [95% CI: 







0.11, 0.90], respectively). (Verghese et al. 2003) 
 


Social network 
The social network refers to the web of social ties that an individual is embedded in 
and the characteristics of those ties.  Social engagement is associated with social 


support and access to resources. (Fratiglioni et al. 2004, Berkman et al. 2000)  Rates 
of depression, a well-established risk factor for cognitive impairment, tend to decline 


as social support increases. (Fauth et al. 2012)  Social isolation, characterized by 
factors such as a small social network, unmarried status, and lack of participation in 
activities with other people, has been reported to increase the risk for dementia.  In 


the Kungsholmen Project on Swedish participants ages 75 years and older, a poor or 
limited social network was a determinant of cognitive dysfunction. (Fratiglioni et al. 
2000) 


 
Loneliness 
There is growing recognition and interest in emotional determinants of mental health, 


such as feelings of loneliness or sensitivity to psychological distress. (Holwerda et al. 
2012)  Further research is needed to determine the extent that the quantity versus 
the quality of social interactions impact cognition.  In the prospective, community-


based Amsterdam Study of the Elderly (AMSTEL), ‘feeling lonely’, a subjective 
measure of distress, rather than ‘being alone’, an objective measure of distress, was 
associated with the development of dementia. Of 2,173 participants, those who 


reported feelings of loneliness at baseline in 1990-91 had 1.64 times greater odds of 
developing dementia at 3-year follow-up than participants who did not report feeling 
lonely (OR=1.64, [1.05, 2.56]). (Holwerda et al. 2012)    


     
Mental activity 


Complex patterns of mental activity across the lifespan are associated with a reduced 
risk of dementia in people ages 64 years and older.  (Valenzuela et al. 2006)  As per 
the disuse hypothesis, lack of intellectual stimulation may contribute to atrophy of 


cognitive processes. (Salthouse 1991)  A random-effects meta-analysis of cohort 
studies revealed that mentally-stimulating leisure activities had a protective effect on 
dementia incidence (combined OR=0.50, [95% CI: 0.42, 0.61, p<0.0001]). 


(Valenzuela et al. 2006)  In the Kungsholmen Project, participants who engaged in 
mental activity, as evidenced by reading, writing, painting, drawing, doing cross-word 
puzzles, had a lower risk for DSM-III-R dementia than those who did not engage in 


mental activity (RR=0.54, [95% CI: 0.34, 0.87]). (Wang et al. 2002) 
 
Conclusion 


Active participation in a number of cognitive lifestyle factors throughout the life course 
is important for mental health, and may provide additive value compared to 
participation in any single cognitive lifestyle factor. (Marioni et al. 2012, Valenzuela et 


al. 2006)  There is growing interest in modifiable mid-life risk factors in relation to 
cognitive health in late life.  Promising mid-life strategies to reduce the risk for 


dementia include engagement in mental, physical, and social activities. (Hughes et 
al. 2009)  Further population-based, longitudinal studies using validated instruments 
are needed to provide greater insight into this issue and to overcome common 


methodological limitations, such as reverse causality.  
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What is the NHS Health Check programme? 
The NHS Health Check is a National programme that aims to prevent heart disease, 


stroke, diabetes and kidney disease, and raise awareness of dementia both across 
the population and within high risk and vulnerable groups.  
 


The programme’s objectives include: 


 enabling more people to be identified at an earlier stage of vascular change, with 


a better chance of putting in place positive ways to reduce substantially the risk 
of premature death or disability; 


 enabling the prevention of diabetes in many of those at increased risk of this 


disease; 


 sustaining the continuing increase in life expectancy and reduction in premature 


mortality that are under threat from the rise in obesity and sedentary living; and 


 offering a real opportunity to make significant inroads into health inequalities, 


including socio-economic, ethnic and gender inequalities. 
 
An NHS Health Check is made up of three key components: risk assessment, risk 
awareness and risk management. During the risk assessment standardised tests are 


used to measure key risk factors and establish the individual’s risk of developing 
cardiovascular disease. Where an individual is over the age of 65 the practitioner will 
also raise awareness of dementia with the patient. The outcome of the assessment is 


then used to raise awareness of cardiovascular risk factors, as well as inform a 
discussion on, and agreement of, the lifestyle and medical approaches best suited to 
managing the individual’s health risk.  


Who does it target, and how? 
In April 2013 the NHS Health Check programme became a legal duty of local 
authorities in England. Every local authority has a duty to offer an NHS Health Check 


to their eligible population - people between 40-74 years - once every five years and 
to continuously improve uptake.  
 


It is at the discretion of local authorities to decide how they target their eligible 
population, some areas take a targeted approach inviting individuals identified as 
being at high risk of CVD, others may adopt an opportunistic approach.  


 
 







What are the key issues for engaging with the target group – how does the 
programme manage to engage effectively? 


Nationally, PHE has supported public sensitisation to the programme through the 
launch of content on the NHS Choices. PHE has also produced a wide range of 
resources that local areas can use to raise awareness of the programme as part of 


the invitation process such as a patient information leaflet and posters.  
 
PHE’s behavioural insight team have also worked with the Department of Health to 
test different styles of invitation letter, demonstrating in one local authority a 13% 


increase in uptake. The findings from this work have been disseminated to local 
commissioners and providers, who are responsible for designing the local delivery 


approach, through our national conference, E-bulletins, the website and webinars. 
 
In 2014/15 we will continue to investigate and identify what methodologies maximise 


engagement and uptake.  
How does it link to intervention and support? 
All components, the assessment, awareness and management are crucial to the 


successful delivery of the NHS Health Check. The information gathered through the 
assessment should be used to inform a discussion with the person about their 
cardiovascular risk and avenues of lifestyle and/or medical management. 


Subsequently, the programme acts as a gateway into a range of local care pathways. 
 
How has it performed to date?  


Nationally, a total eligible population of 15,308,022 was identified for the NHS Health 
Check programme for the period between 2013 and 2018. 


 
In 2013-14 a total of 2,824,726 people, 18.5% of the five year eligible population 


were offered an NHS Health Check (Q1-Q4). This compares to 2,572,471 people 
(16.5%) in 2012-13.  


 


The number of people within the five year eligible population receiving an NHS 
Health Check in 2013-14 was 1,382,864 (9.0%). This equates to 49.0% of people 
offered an NHS Health Check receiving one and compares to 49.1% in 2012-13 


when 1,262,618 (8.1%) people in the five year eligible population received an NHS 
Health Check. 


 
There has been a 9.5% increase in the absolute number of people receiving an NHS 
Health Check in 2013-14 compared to 2012-13. However, significant variation in local 


offers and uptake remains as in some areas less than 25% of people offered a NHS 
Health Check receive one.  


 


What is its potential? 
Economic modelling completed in 2008 highlighted that the programme offers the 
potential to prevent 1,600 MI and strokes annually, 650 CVD related deaths, 4,000 


new case diabetics, it could also help with the early identification of 20,000 cases of 
Diabetes and chronic kidney disease. The modelling also confirmed that the 
programme was very cost effective at less than £3000.00 per QALY. 


 
What are the plans for the future of the programme?  
The Expert Scientific and Clinical Advisory Panel (ESCAP) is a key part of the 
programme’s governance structure. The panel is formed of a wide range of experts 


and is responsible for keeping the content under review and make recommendations 
to PHE and DH, when there is evidence, for making changes to the existing content.  
 







In 2014/15 PHE will continue to work with commissioners and providers of the 
programme to drive increases in both uptake and the quality of delivery.  


 







Section B: Expert to complete 


Summary testimony: [Please use the space below to summarise your 
testimony in 250 – 1000 words – continue over page if 
necessary ] 


The NHS Health Check is the world’s first systematic disease prevention programme. 
Although there is an absence of evidence on the programme itself, the intervention is 


based on evidence based recommendations from NICE guidance on specific topics.  


 


The need to address the health challenges in England, including inequalities, is 
pressing and the NHS Health Check presents a significant opportunity to not only 


tackle cardiovascular disease but to address some of the public health challenges 
e.g. obesity and smoking, that we face in the 21st century. In doing so, it also offers 
wider benefits such as contributing to the prevention of other non-communicable 


diseases such as cancer. 


 


Local authorities have a legal duty to deliver the programme across England to their 
eligible population: individuals between 40 – 74 years of age without pre-existing 


disease. This duty involves offering 100% of the eligible population an NHS Health 
Check over a five year period and achieving continuous improvement in uptake.  


 


Delivery of the NHS Health Check includes the assessment of: smoking status, 


physical activity, body mass index, cholesterol, blood pressure, age, gender, ethnicity 
and family history. This information is used to inform whether a blood test for 
diabetes is needed and to calculate the person’s risk of cardiovascular disease.  


 


This assessment then informs a discussion between the person and the practitioner 


about lifestyle and/or medical management, and where a person is over the age of 
64 the risk factors for and signs of dementia.  


 


At the time of my presentation Q3 data was available, this showed that 2,022,063 


appointment offers made (13.2%) and 973,093 appointments had been received 
(48% uptake) since the 1 April 2013. Since then we have received quarter four data 
so I can confirm that in 2013-14 2,824,726 people were offered and over 1.3 million 


people benefited from an NHS Health Check. However, there is still considerable 
variation in offers, uptake and quality of delivery among local authorities.   


 


PHE are committed to ensuring that the programme achieves its potential and are 


working on a number of projects that will support improvements in engagement and 
uptake as well as the quality of delivery. This will involve utilising the governance 
structure to strengthen the evidence and rigour under pinning the programme, 


integrating the national quality standards into an improvement framework, tackling 
data sharing and IG issues, publishing a national competency framework for 
providers and launching a national branding and marketing tool kit. We will also 


continue to work with NHS Improving Quality to develop various case studies, 
demonstrating innovation and good practice. 


References (if applicable): 
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behavioural risk factors of alcohol consumption, diet, physical activity and smoking? 


How does this contrast to other non-communicable diseases? 


 


Section B: Expert to complete 


Summary testimony: [Please use the space below to summarise your 
testimony in 250 – 1000 words – continue over page if 


necessary ] 


A variety of UK and international documents and websites were reviewed for their 


content concerning policies (or other measures) to reduce the risk of developing 
dementia. The review was restricted to policies/measures aiming to influence 
behavioural risk factors (alcohol consumption, diet, physical activity and smoking) or 


vascular risk factors. The documents were grouped into those concerned primarily 
with dementia, those concerning other non-communicable diseases (that share risk 
factors with dementia), and those concerning behavioural risk factors (that are risk 


factors for dementia). 
 
Documents concerned primarily with dementia 


National dementia strategies or plans tend not to include risk reduction. This is 
changing. Some notable examples of national plans that do include risk reduction 
are: Finland, Wales, Northern Ireland, Canada and India. Raising awareness among 


the public about behaviours that can reduce risk is advocated by all these countries, 
some countries also express a willingness to invest in public health policies that will 


support behaviour change. The recent WHO report (Dementia: a public health 
priority) was particularly explicit on the need to adopt effective public health policies. 
It stated “the message that dementia, alongside heart disease, stroke and cancer, 


may be prevented through increased adoption and more effective implementation of 
these public health strategies is one that policy-makers and the public need to hear.” 
 


Clinical guidelines on the management of dementia seldom make reference to 
opportunities for risk reduction. A survey of the (public health) workforce suggested 
that knowledge and awareness of dementia risk reduction was low, and consequently 


any action limited in extent. 
 







Documents concerning other non-communicable diseases 
Unsurprisingly primary prevention is a significant component of response to other 


non-communicable diseases in the UK. Strategy documents tend to focus on the 
benefits for that particular disease, and show limited integration between diseases 
and virtually no acknowledgement of the potential contribution to reducing dementia 


risk. The pattern for non-integration tends to be mirrored by UK charities representing 
different diseases, although some do discuss the wider health benefits of adopting 


healthy behaviours (e.g. British Heart Foundation, Breakthrough Breast Cancer). 
 
Documents concerning other non-communicable diseases 


Considering strategies and guidelines focused on healthy behaviours, there seems to 
be a marked difference between physical activity and other behaviours. Strategies 
and guidelines focused around physical activity tend to make the connection with 


dementia. This may reflect the clearly worded statement in the recent UK physical 
activity guidelines concerning mental well-being (including dementia) and physical 
activity. In contrast, links between dementia and alcohol, smoking and nutrition are 


not made in either strategy documents or guidelines.  
 
Effective public health policies to reduce the incidence of dementia 


While education (around what behaviours may reduce risk of dementia) has inherent 
benefit and should be offered to the public, past experience suggests education 
alone tends to be relatively ineffective at changing behaviour. In terms of developing 


effective policies, parallels may be drawn with the prevention of cardiovascular 
disease, and the adoption of both individual level behaviour change programmes 
(e.g. smoking cessation programmes) and population-level initiatives (e.g. plain 


packing). It may be appropriate to implicitly or explicitly (e.g. by modelling the 
benefits and cost savings) include dementia within the decision making process as to 


whether to adopt such programmes (and the resources to be invested in such 
programmes). Similarly it may also be sensible to include dementia within 
programmes (e.g. a benefit to be discussed in counselling about smoking cessation) 


or when advocating for population-initiatives (e.g. Sustrans currently cite the 
importance of reducing dementia risk, alongside other health benefits, when seeking 
investment in walking and cycling infrastructure).  


 
Three arguments have been made against the inclusion of dementia within these 
public health policies. First that the evidence that dementia risk can be reduced 


comes only from observational studies (although it is not uncommon to use such 
evidence to support public health action). Second that the addition of dementia 
(alongside the other health benefits) may add very little to the broader argument 


(although given the human and economic significance of dementia many have 
argued that it can be important). Third that there is a risk of introducing harm (stigma 
or blame culture for people who develop dementia, scaring or worrying people 


unnecessarily, and diversion of resources). This later argument may suggest care 
should be taken to how information is used and presented. It is noticeable that risk 


reduction messages around cancer, rather than increase stigma, helped to de-
stigmatise cancer. 
 


Recommendations 
In light of this review (and the previous science review), a series of recommendations 
were offered to the PHAC for discussion: 


1) National-level documents should emphasize that dementia risk can be 
reduced 


2) Information on how to reduce one’s risk of developing or delay onset of 


dementia (e.g. by modifying behaviours +/- appropriate medical treatment of 
vascular risk factors) should be widely available (in different formats)  







3) When working with individuals and discussing behaviour change, information 
on the co-benefits in terms of wider health (including dementia and mental 


well-being) should be available 
4) Healthcare workers should be aware that dementia risk may be modified; and 


(where appropriate be able to) offer advice on risk reduction 


5) Publicity campaigns seeking to promote healthy living should consider 
including information about the benefits in terms of dementia (and mental 


well-being) 
6) Advocacy for investment in behaviour change programmes or population 


health initiatives should include the benefits in terms of reduced risk or 


delayed onset of dementia 
7) Dementia should be included as an outcome when modelling the health 


benefits of behaviour change programmes /initiatives. (Need for development 


of tools to do this) 


References (if applicable): 


Promoting Brain Health: Developing a prevention agenda linking dementia  


and other non-communicable diseases. UK  Health Forum, 2014 [In Press] 


Knowledge and awareness among the public health workforce in the UK about the 
prevention of dementia. UK Health Forum, 2014 [In Press] 
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APPENDIX A. Overview of the 3 evidence reviews 
Health behaviours 


 Physical activity / Sedentary behaviours 
 Diet  
 Tobacco smoking 
 Alcohol consumption 
 Cognitive activities 
 Noise exposure 
 Work / Social activities / Participation 


REVIEW 1 


Uptake & 


maintenance of 


healthy 


behaviours in mid-


life 


Barriers Facilitators 


 Personal factors (e.g. gender, SES, ethnicity, 
employment, family, previous experiences, 
expectations) 


 Social factors (e.g. norms, support) 
 Environmental factors (e.g. access to 


resources/interventions; residential & work 
environment) 


 Organisational factors (e.g. design & 
delivery of intervention, resources) 


Effect on ageing well outcomes 
 Disability (ADL, IALD, independence, 


mobility) 
 Dementia 
 Frailty 
 Healthy life span 
 Quality of life 
 Participation 
Effect on non-communicable conditions 
 Cardiovascular diseases& stroke 
 Renal disease 
 behaviour related cancers 
 COPD 
 Type II diabetes 
 Osteoporosis / Bone health 


 Hearing & Sight Loss 


Primary prevention of preconditions 


 Impaired glucose intolerance 
 High blood pressure 
 High cholesterol 
 Overweight / Obesity (weight loss or control) 
 Impaired cognitive function  
 Mood disorders 
 Functional limitations 
 


Other relevant outcomes 


 Resource use, costs, cost effectiveness 
 


Effect on health behaviours 


 Increase/maintain “good” levels of physical activity OR 
decrease sedentary life styles OR maintain balance, 
strength and weight-bearing functions 


 Improve/maintain good diet & nutrition  


 Reduce/prevent/stop tobacco consumption 


 Decrease/prevent excessive alcohol consumption 


 Maintain/increase cognitive and social activities, and 
participation 


 Prevent / decrease excessive noise/ sun exposure 


 Improve/modify multiple behavioural risk factors  


 Remove barriers / facilitate uptake & maintenance of 
any health behaviours WITH demonstration of impact 
 


Intervention 


Effectiveness & cost effectiveness… 


 


REVIEW 2 


Association between health 


behaviours and ageing well outcomes 


& non-communicable conditions 


REVIEW 3 
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APPENDIX B. Evidence table for included systematic reviews 


 


B.1 Physical Activity/Exercise 
Authors: Wendell-Vos W, Droomers M, Kremers S, Brug, van Lenthe F 
Year: 2007 
Citation: Obesity Reviews (8): 425-440  
Country of study: International   
Aim of study: Systematic review of observational studies on potential environmental determinants of physical 
activity in adults.                                                                                        
Study design: Systematic review (of observational longitudinal (n=3) and cross-sectional (n= 44) studies)       
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s:  
Country of study: International, developed countries (46 of 47 included studies in developed countries).   
Sample characteristics:  
Population: 18 years and older, men and/or women, no specific selection on education level, ethnicity or health 
conditions (studies on specific health populations e.g. cancer, CVD excluded). Studies in specific ethnic groups 
and qualitative studies excluded. No information given on individual study population characteristics apart from 
age range and gender. 
Setting: All environmental settings considered, defined as everything outside the individual including physical, 
socio-cultural, economic or political and micro and macro environments  
 
Study design 
Exposure/s description:  
Physical environment: environment aesthetics; environment score; accessibility, convenience of facilities; 
availability, accessibility, convenience of recreational activities; availability of sidewalks, trails; convenience of 
trails, public transport; streetlights; traffic safety, volume; home age, urban sprawl, coastal location, hills, bad 
weather, air/noise pollution, satisfaction with neighbourhood and services, recreational facilities, land use mix; 
urbanisation; coastal location; region; bad weather. 
Socio-cultural environment: safety, unattended dogs, social isolation, social support, frequency of social 
contact; having a companion for PA, seeing people exercise, frequency of social contact, quantity of social 
contact.  
Economic environment: Costs for PA, household income.    
Political environment: None found      
Potential confounders: Not reported       
 
Outcomes and methods of analysis 
Outcomes: General physical activity, sedentary lifestyle, moderate activity, vigorous activity/sports, combination 
of moderate/vigorous activity, commuting activities (walking, bicycling or both), bicycling, walking. 
Follow-up periods: Most studies cross-sectional, only three longitudinal studies included, follow-up of 
longitudinal studies not reported. 
 
Results 
 Only environmental factors showing a ‘convincing’ association are given here.  
 Social support, having a companion for PA were found to be convincingly associated with different types of 


physical activity (walking, bicycling, vigorous PA/sports, active commuting, leisure time PA in general, 
sedentary lifestyle, moderately intense PA and a combination of moderately intense and vigorous PA).  


 Availability of PA equipment was convincingly associated with vigorous physical activity/sports and 
connectivity of trails with active commuting.  


 No evidence was found for differences between men and women.  
Attrition details: Not reported for individual included studies 
 
Notes by review team 
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Limitations identified by author: 1) Most studies used non-validated measures of environments and/or 
behaviour. Only a few studies used objective measures of environment and/or physical activity.  
2) Diversity of methods reported in included studies to measure PA and environmental attributes.  
Evidence gaps and/or recommendations for future research noted by study author: More research of 
better quality is needed with clear, possibly standardised definitions and measurements of physical activity with 
stronger study designs.  
Source of funding:  Netherlands Organisation for Health Research and Development (Zon Mw) 
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Authors: Fransson EI, Heikkila K, Nyberg ST, Zins M, Westerlund H, Westerholm P, Kivimäki M 
Year: 2012 
Citation: American Journal of Epidemiology 176(12): 1078-89 
Country of study: International - European                                                                                 
Aim of study: Job strain as a risk factor for leisure time physical activity                                                                                     
Study design: Systematic review (individual participant meta-analysis)                
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Eight European countries 
Setting: Data was from 14 European cohort studies, baseline years 1985-1988 to 2006-2008 
Sample characteristics: 56,735 (prospective analyses) employees (50% women, mean age 43.5 years) 
Attrition details: Participants with missing data on more than half of the items for job demands or job control 
were excluded from the analysis (n = 1,793, 1% of the total population). 
 
Study design 
Exposure/s description:  Unfavourable work characteristics, job demands and job control 
Physical environment: Workplace 
Socio-cultural  environment: Workplace stress 
Economic environment: Job demands, work characteristics, job control 
Political environment: Not reported  
Potential confounders: Age, sex, SES, smoking status 
Inclusion: Six cohort studies 
 
Outcomes and methods of analysis 
Methods of analysis: One-stage individual-level meta-analysis to examine prospective associations between 
work characteristics and leisure-time physical inactivity in six cohort studies. 
Outcomes: Leisure-time physical activity. Measured by self-report in all studies. 
Follow-up period: Leisure time physical inactivity at two-nine years follow up. 
 
Results 
 There were increased odds of becoming physically inactive at follow-up among those who had high job 


strain at baseline (OR= 1.21, 95% CI 1.11, 1.32) or in those with passive jobs (OR 1.20, 95% CI 1.11, 1.30) 
compared with those who had low strain jobs. (Analyses excluded those who were physically inactive at 
baseline). 


 Analysis restricted to those who were physically inactive at baseline showed no clear association between 
work characteristics at baseline and becoming physically active at follow-up. 


 Increased odds of having a high-strain or passive job and with decreased odds of having an active or low-
strain job at follow-up. 


 26% higher odds for inactivity among participants working in high-strain and passive jobs compared with 
those with low-strain jobs. 


 No differences in the association between work characteristics and leisure-time physical activity by sex, age, 
SES, smoking status, or time of the study. 


Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Examine whether 
issues such as social relations, physically demanding work, or sedentary work, economic circumstances, cultural 
contexts, and length of exposure to work characteristics, might modify association between work characteristics 
and leisure-time physical activity by sex, age, SES, smoking status, or time of the study. 
Source of funding: 
Limitations from author: 1) Inconsistency due to different definitions of physical activity also differences in the 
categorisation of psychosocial work characteristics.  
2) Data based on multi exposure-multi outcome cohort studies that were not specifically designed to measure 
the impact of work characteristics on physical activity.  
3) Leisure-time physical activity was self-reported.  
4) Unclear whether these findings are generalisable. 
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Authors: Siddiqi Z, Tiro JA, Shuval K 
Year: 2011   
Citation: Health Education Research 26(6): 1010-24 
Country of study: US 
Aim of study: Understanding impediments and enablers to physical activity among African American adults:            
Study design: Systematic review qualitative studies                                                                                 
Quality score: (++, + or -): + 
 
Population and setting 
SR of qualitative literature of impediments and enablers to physical activity among African Americans. 
Participants in studies were African American adults (>/= 18 years) living in the US. Studies were excluded if the 
authors did not analyse and describe findings by race/ethnicity in multi-ethnic studies. 
 
Study design 
Studies that explored participants impediments and facilitators to physical activity at the individual and/or 
socioeconomic level. 
 
Outcomes and methods of analysis 
Methods of analysis: Qualitative evidence synthesis. 
 
Results 
 29 articles included in the review. Adults aged 18-50 years.  
 African American men and women cited lack of time, lack of motivation and lack of knowledge as primary 


barriers to taking part in physical activity.  
 Both men and women mentioned specific health conditions such as joint pain or injuries that inhibited activity 


as hindrances to an active lifestyle. 
 Hair maintenance was perceived as a barrier specifically by African American women.  
 Lack of childcare, family responsibilities and monetary costs of joining a fitness club or equipment were 


perceived as barriers.  
 Long working hours and hard manual labour were mentioned by both genders. 
 Neighbourhood safety and lack of parks and open spaces were also barriers.   
 In older adults >50 years, physical health concerns were inhibiting factors, tiredness, lack of knowledge and 


motivation. 
 
Notes by review team 
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Authors: Rhodes RE, Dickau L 
Year: 2013 
Citation: British Journal of Sports Medicine 47(4): 215-25 
Country of study: International         
Aim of study: Systematic review of the intention-behaviour relationship in the PA domain 
Study design: Systematic review (of observational longitudinal (n=52) and cross-sectional (n= 8) studies)      
Quality score: (++, + or -): + 
External validity score: (++, + or -):                                  
 
Population and setting 
Source population/s: US 14, Europe 16, Canada 27, Australia 2, China 1.  
Setting: Universities (n=35), community settings (n= 14), secondary school (n=7), special population (n=2) and 
others (n=2).  
Sample characteristics: Sample size, median (min, max), N 228 (56, 3,533) 
Attrition details: 
 
Study design 
Exposure/s description: 
Physical environment: Perceived residence structure, access to retail, commute time, car accessibility, 
proximity to recreation, infrastructure quality, aesthetics and safety. 
Socio-cultural environment: Intention stability, Past behaviour and habit, Anticipated regret, Perceived 
behavioural control/self-efficacy, Planning, Cross-behavioural conflict, Neuroticism, Extraversion, Openness to 
experience and agreeableness, Conscientiousness 
Economic environment: 
Political environment: 
Potential confounders:  Age, BMI, gender, ethnicity  
Inclusion: Only English language studies included. Eligible studies had to report an empirical test of moderation 
of intention-PA with a third variable. 
 
Outcomes and methods of analysis 
Methods of analysis: Narrative appraisal and quantitative evidence synthesis 
Outcomes: Leisure time PA 
Follow-up period: Duration, median, mode (min, max) four weeks, two weeks (one week, one year) 
Results 
 57 studies were included, representing 38 different moderators of the intention-PA.  
 Mixed evidence for a specific age effect on the I-PA relationship.   
 No evidence for weight class (BMI) as a moderator.   
 Gender does not moderate the I-PA relationship.  
 Ethnicity does not appear to moderate the I-PA relationship.  
 Intention stability was the most consistent moderator of intention-PA. 
 Evidence for past behaviour and habit as a moderator of I-PA is inconclusive.  
 Anticipated regret and conscientiousness were also moderators of intention-PA. Additionally perceived 


control, self-efficacy, planning, extraversion, habit and environmental proximity to recreation showed some 
evidence for moderation.   


 Extraversion may moderate the I-PA relationship 
 Gender, agreeableness, openness, body mass index and ethnicity did not appear to moderate intention-PA. 
 Proximity to recreation was identified as a significant moderator of intention-walking relations. 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Research employing 
direct assessments of PA 
Source of funding: One of the authors (RER) is supported by a new investigator award from the Canadian 
Institutes of Health Research, a Senior Scientist Award from the Canadian Cancer Society and with funds from 
the Social Sciences and Humanities Research Council of Canada, the Canadian Cancer Society and the 
Canadian Diabetes Association. 
Limitations from author: Self-reported PA, social variables have not received very much research attention as 
moderators, publication bias. 
Limitations from reviewer: Age of participants is very young. 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


10 


Authors: Pavey T, Taylor A, Hillsdon M, Fox K, Campbell J, Foster C…Taylor R. 
Year: 2012 
Citation: Journal of Epidemiology and Community Health 66(8): 737-744 
Country of study: Predominantly UK                                                                                   
Aim of study: Systematic review of levels and predictors of exercise referral scheme uptake and adherence                                                                                     
Study design: Systematic review of randomised controlled trials (n=6) and observational studies (n=14)                                                                                
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: UK (n17). 
Setting: Not reported 
Sample characteristics:  Sample sizes ranged from 28 to 6610 participants (median 419). Participants were 
predominately middle aged (mean age 51-64 years) and female (57-100%). 
Six observational studies and two RCTs. 
Attrition details: Not reported 
 
Study design 
Exposure/s description: 
Physical environment: Deprivation, rural area. 
Socio-cultural environment: Referrer, leisure provider, self-determination, expectations for change, personal 
development 
Economic environment: Occupation 
Political environment: Not reported 
Potential confounders: Gender, age, diagnosis 
Inclusion: RCTs or observational studies.   
Reported a numerical measure of Exercise Referral Scheme uptake or adherence and an estimate of the 
statistical association between participant demographic or psychosocial factors or programme factors and 
uptake and adherence to ERS.   
Any sig (p<0.05) association between predictive factors and PA was included. 
 
Outcomes and methods of analysis 
Methods of analysis:  Meta-analysis was used to pool data on the levels of uptake and adherence across 
studies. 
Outcomes: PA uptake, adherence 
Follow-up period: Not reported  
 
Results 
 Gender is complex. Women were more likely to begin an ERS but were less likely to adhere to it than men. 


Older people were more likely to begin and adhere to an ERS. Some studies reported no association 
between gender and uptake in ERS 


 Diagnosis is complex. Those with mental health problems were more likely to participate in ERS than those 
with no specified reason for referral. But those with mental health problems were less likely to participate in 
ERS than patients with cardiovascular disease or those with physical health problems. Patients referred with 
a musculoskeletal problem were more likely to participate in ERS. Patients referred for overweight/obesity 
problems were less likely to participate in ERS than patients with cardiovascular disease. Individuals 
referred for obesity participated in ERS than those referred for smoking. Those with low physical fitness 
were more likely to participate in ERS than those with no specified referral reason. Patients with respiratory 
problems and who were most deprived were more likely to participate in ERS. 


 Increasing age was a predictor of increased ERS adherence in five studies but two studies showed no 
association. Deprivation, rural area, referrer, leisure provider and occupation were not found to be significant 
predictors of ERS adherence. 


 It is unclear if participants who adhered to ERS had significantly higher self-determination. Participants who 
did not adhere to ERS had significantly higher expectations for change in personal development.  


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:  
Source of funding: This project was funded by the NIHR Health Technology Assessment programme (project 
number 08/72/01). 
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Limitations from author: Statistical heterogeneity in the levels of uptake and adherence across studies 
Limitations from reviewer: Some similar factors were reported in an earlier systematic review (Gidlow et al 
2005) but data has been extracted from Pavey et al as it is much more up to date. 
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Authors: Kirk MA, Rhodes RE 
Year: 2011 
Citation: American Journal of Preventive Medicine 40(4): 476-85 
Country of study: International 
Aim of study: To critically appraise the relationship between occupation and LTPA status to help identify 
potential limitations and to outline targets for future LTPA interventions 
Study design: Systematic review                                                                                    
Quality score: (++, + or -): + 
 
Population and setting 
Source population/s: US. 18 (29.0), Finland 10 (16.1), Australia 8 (12.9), United Kingdom 6 (9.7), Japan 3 
(4.8), Spain 3 (4.8), Poland 2 (3.2), Sweden 2 (3.2), Denmark 2 (3.2), Canada 2 (3.2), Germany 1 (1.6), Greece 
1 (1.6), Ireland 1 (1.6), Island Nation of Mauritius 1 (1.6), Nigeria 1 (1.6), Portugal 1 (1.6)                                            
Setting: General population 
Sample characteristics:  Participants were primarily of both genders (n 52, 83.9%), and sample sizes ranged 
from 158 participants to 203,120 participants.  Both-gender sample n=52 (83.9); Male-only sample n=5 (8.1) and 
Female-only sample n=5 (8.1).  
Occupation variables were most commonly assessed using measures of occupation category/status (n 44, 
70.1%), followed by OPA (n 23, 37.1%); weekly work hours (n 18, 29.0%); and psychological work demands (n 
12, 19.4%). 
 
Study design 
Exposure/s description: 
Physical environment: Not reported 
Socio-cultural environment: Not reported 
Economic environment: Not reported 
Political environment: Not reported 
Potential confounders: Confounding factors such as hours of work, work demands, and work-related physical 
activity were not accounted for. 
Inclusion: Eligible studies were from English peer-reviewed published articles that examined a relationship 
between an occupation variable and LTPA status. Studies that measured occupation category/class, work 
hours, mental work demands, and OPA as independent variables were included. Studies were limited to those 
examining LTPA behaviour of adults, aged 18–64 years, since this is the standard age range of employment.  
Excluded studies were those that: 
(1) Used a dichotomous employment classifıcation (e.g., employed versus unemployed) because an occupation 
variable could not be determined; 
(2) Investigated OPA as the primary outcome measure; 
(3) Examined clinical populations, because the results may deviate from the general population  
 
Outcomes and methods of analysis 
Methods of analysis: The common themes and major fındings are discussed and synthesised in a narrative 
review. Qualitative appraisal of occupation category/status, OPA, work hours, and psychological work demands 
with LTPA were included. The quantitative appraisal of the studies included summarising effect sizes when the 
necessary statistical information was available. 
Outcomes: 
Self-reported physical activity measures 60 (96.8) 
MLTPAQ 4 (6.7) 
7-day PAR 2 (3.3) 
EPAQ-2 1 (1.7) 
GLTEQ 1 (1.7) 
IPAQ 1 (1.7) 
MAQ 1 (1.7) 
Study-created self-report measure 50 (83.3) 
Objective physical activity measure 2 (3.2) 
Follow-up periods:  Duration (years; M, min, max) 15.4 (4,30). 
Most included studies were cross-sectional. 
 
Results 
 Quantitative. 
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 Occupation category/status was linked to LTPA status, with the majority of studies indicating that those 
employed in higher-status occupations had higher levels of LTPA compared to those employed in lower-
status occupations.   


 The fındings indicated that those employed in lower-status occupations (e.g., blue-collar) demonstrated 
higher total physical activity than professionals. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:   
Source of funding: MAK is supported by the Canadian Institutes of Health Research. Frederick Banting and 
Charles Best Canada Graduate Scholarship and a University of Victoria President’s Research Scholarship. RER 
is supported by a new investigator award from the Canadian Institutes of Health Research, and with funds from 
the Social Sciences and Humanities Research Council of Canada, the Canadian Diabetes Association, and the 
Canadian Cancer Society. 
Limitations identified by author: 1) The heterogeneous measures and fındings from this review highlight the 
need for focused research. 
2) Longitudinal change models that consider mixed factors and test for interactions between occupation and 
certain sociodemographic profıles would help identify when declines in LTPA most notably occur. 
Limitations identified by reviewer:  The majority of studies were cross-sectional (n 51, 82.3%) followed by 
longitudinal (n 11, 17.7%). 
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Authors: Eyler AE, Wilcox S, Matson-Koffman D, Evenson KR, Sanderson B, Thompson J… Rohm-Young D 
Year: 2002 
Citation: Journal of Women’s Health & Gender-Based Medicine 11(3): 239-53 
Country of study: United States or Canada                                                                                    
Aim of study: Correlates of physical activity among women from diverse racial/ethnic groups.            
Study design: Systematic review             
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: American: Black, White, Hispanic, Indian and Asian                                                
Setting: North America 
Sample characteristics: Not reported 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Physical, environmental, and public policy. 
General physical environment  
Bad weather  
Lessened daylight hours  
Lack of personal safety/crime  
Transportation  
Lack of public policy  
Community resources  
Work incentives  
Worksite facilities  
Provision of child care  
Monetary cost 
Socio-cultural environment: Environmental 
Social environment: Social support  
Professional support   
Physicians/other health professionals 
Family responsibility  
Number of children  
Culture issues  
Appearance after exercise 
During workday  
Importance of relaxation  
Already perceived active  enough 
Acculturation  
Social stigma  
Language 
Economic environment: Not reported 
Political environment: Not reported    
Potential confounders: Differences among racial/ethnic groups is often confounded by type of physical activity 
measured. 
 
Biological/health 
Perceived health  
Health status  
Body mass index 
 
Health behaviours 
Attempting weight loss  
Smoking status  
Alcohol consumption  
Pap smear/breast  
 
Psychological 
Self-efficacy  
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Attitudes and beliefs 
Perceived benefits  
Lack of time  
Lack of motivation  
Fatigue/lack of energy 
Self-conscious  
Negative outcome expected  
Competitiveness  
Need to excel  
Type A/hostility  
Enjoyment of exercise  
Self-esteem  
Stress  
Stress reduction  
Knowledge 
Past PA behaviour 
 
Inclusion: Studies were included if they: 
1. Defined physical activity as leisure time recreational, household, or transportation activities deemed to be at 
least moderate; 
2. Identified correlates of physical activity or exercise;  
3. Had a sample of all women or included gender-specific analysis;  
4. Had a study population of adults (older than 18 years). 
 
Outcomes and methods of analysis 
Methods of analysis:  The determinations of association were generalised by the outcome and number of 
studies reviewed for each factor. 
Outcomes: Physical activity  
Follow-up periods: Not reported 
 
Results 
Quantitative 
 Education was positively related to physical activity. Education was positively associated with 


sports/exercise and LTPA but was negatively associated with household or caregiving physical activities. 
 Less consistently than education, age was negatively related in some studies to physical activity in white 


women, black women, American Indian women, and ethnically diverse samples. 
 The results of studies examining the relationship between employment and physical activity did not show a 


consistent pattern.  Marital status had an inconsistent relationship with physical activity among women.  
 Two studies showed that urban residence was not associated with physical activity in samples of black, 


Hispanic, American Indian, or white women. 
 Alcohol consumption was inconsistently related to physical activity. 
 Self-efficacy was positively associated with sport/exercise, but it was negatively associated with household 


or caregiving activities. Self-efficacy was not related to vigorous sports or exercise or domestic activity in 
white women. Among black women with diabetes, self-efficacy regarding diabetes care was positively 
associated with physical activity. 


 Social support from spouses, family, and friends was consistently correlated with level of physical activity.  
High levels of perceived social support (family, friend) were associated with greater activity levels in many 
studies of white women. 


 Not having an exercise partner was reported to be a barrier to physical activity among black women and 
among combined samples of both white and black women.  


 Support from a woman’s physician is a potentially important source of her motivation to become physically 
active. 


 Several studies with white women indicated an inverse relationship between having children and family 
responsibilities and physical activity. Having children was associated with lower physical activity levels in 
white, black, Hispanic, and American Indian populations. The number of children a woman had was 
negatively related to physical activity participation in a study of black women and in some studies with white, 
Hispanic, and American Indian women. 


 Associations between physical environmental factors and physical activity level have received relatively little 
empirical study.  Bad weather, lessened daylight hours, lack of personal safety or neighbourhood crime, and 
lack of transportation were environmental factors that are viewed as barriers to physical activity by black 
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women. 
 Lack of community resources and neighbourhood environment were other factors influencing physical 


activity levels of white women. Safety concerns and lack of places to exercise were reported by American 
Indian women as environmental barriers. 


 Among white and Hispanic women, the presence of hills in the neighbourhood was positively associated 
with physical activity. In addition, frequently seeing others exercise was positively associated with physical 
activity for black women. 


 
Qualitative 
 Associations between physical activity and income were evaluated less frequently.  Low income is perceived 


by black women to be a barrier to physical activity and it was shown to be associated with lower levels of 
physical activity in combined samples of black and white women. Lower income was also associated with 
lower physical activity levels in one study of American Indian women.  


 In focus groups, black, Hispanic, Asian, and American Indian women identified chronic health concerns as a 
barrier to physical activity.  Physical disability is also viewed as a constraint to physical activity among black 
women.  In contrast, health constraints were negatively associated with sport or exercise but were unrelated 
to household or caregiving activities in an ethnically diverse sample of women.  


 Illness was a significant predictor of noncompliance with an exercise program. Medical reasons were the 
largest predictors of dropout. Health problems were reported as a barrier to physical activity for American 
Indian women. 


 Attempting to lose weight was positively associated with physical activity in black and white women. 
Similarly, in black women, trying to change one’s diet was associated with attempts to become more active. 
Smoking status was inconsistently related to physical activity. 


 Among an ethnically diverse population, a negative relationship between smoking and sport/exercise was 
detected, but no relationship was observed between smoking and household or caregiving activities. 


 Women who perceive greater benefits of physical activity and fewer barriers are more likely to be physica lly 
active. This relationship was shown for black, Hispanic, and white women and in biracial samples.  


 One attitude commonly reported as a barrier to physical activity is the perception of lack of time. Lack of time 
has been a reported barrier in samples of white, multi-ethnic, American Indian, and black women. 


 Lack of motivation was shown to be negatively related to exercise or sport and other physical activities but 
not to household or caregiving activities in ethnically diverse women and white women. Fatigue or lack of 
energy was associated with inactivity in older white and Hispanic women, as well as in black women and 
American Indian women. 


 The belief that exercise has health or mental health benefits has been shown to be a positive correlate of 
physical activity in white and black women, one study of white women did not show this association.  


 The belief that exercise is a physical stressor or could cause injury (termed negative outcome expectations) 
appeared to be a barrier to physical activity in white and black women. 


 Focus groups with black women reported that exercise enjoyment was positively related to physical activity. 
 John Henryism (defined as vigour, tenacity, and self-efficacy) and competitiveness were positively related to 


physical activity in black and in white women. In addition, the need to excel was positively associated with 
physical activity in white but not black women.  


 Stress was a major barrier to physical activity for white women. Perceived stress level was a significant 
predictor of low levels of physical activity level in Hispanic and white women. Stress reduction achieved with 
exercise was a factor that enhanced compliance with programs. 


 Past experience or success with physical activity was cited as a facilitator of current levels of physical 
activity level in focus groups of black, Hispanic, Asian, and American Indian women.  


 Policy incentives are needed to promote physical activity in this population 
 The monetary costs associatedbt with physical activity were cited as a barrier to activity by black, white, and 


American Indian women and by multi-ethnic samples of women. The lack of available facilities or programs 
for exercise, particularly culturally appropriate programs, was also cited as a barrier by black, and American 
Indian women and by multi-ethnic samples of women. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:   
Source of funding: This project was funded through Centers for Disease Control and Prevention Contract 
U48/CCU710806 and additional funding from the Robert Wood Johnson Foundation. 
Limitations identified by author: 1) Most of the studies were cross-sectional, and 16 were qualitative. 
2) Public policy and physical activity have received little study. 
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Authors: Engberg E, Alen M, Kukkonen-Harjula K, Peltonen JE, Tikkanen HO, Pekkarinen H.                                                                                                 
Year: 2012 
Citation: Sports Medicine 42(5): 433-47 
Country of study: International 
Aim of study: Examine the effects of life events on changes in leisure PA by focusing on the following 
categories: transition to university; change in employment status; marital transitions and changes in 
relationships; pregnancy/having a child; experiencing harassment at work, violence or disaster; and moving into 
an institution.   
Study design: Systematic review            
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Participants in the 34 studies consisted mostly of well-educated Caucasian adults.                              
Setting: None reported. 
Sample characteristics: The studies were published between 1992 and 2012. The sample size varied between 
26 and 80,944 participants. The mean age of the study populations ranged from 17 years to 70 years. 19 studies 
examined both males and females, 12 examined females only, and three males only. 
Attrition details: None reported 
 
Study design 
Exposure/s description:  
Physical environment: Transition to university; or disaster and; moving into an institution. 
Socio-cultural environment: Marital transitions and changes in relationships (starting a new close personal 
relationship, starting to live with someone, marriage, separation, divorce, widowhood, interpersonal 
loss); pregnancy/having a child; experiencing harassment at work, violence (being pushed, grabbed, shoved, 
kicked or hit). 
Economic environment: Change in employment status (beginning work, changing work conditions, changes in 
income, retirement). 
Political environment: None reported      
Potential confounders: None reported 
Inclusion: Articles were excluded if they: 
(i) Did not include a life event;  
(ii) Did not assess a change in PA by assessing PA at two time points at least (before and after the life event); 
(iii) Assessed a disease as a life-change event;  
(iv) Were abstracts or unpublished dissertations. 
 
Outcomes and methods of analysis 
Methods of analysis: Not reported 
Outcomes: Leisure physical activity 
Follow-up periods:  In the prospective cohort studies, the study duration varied from five months to 13 years. In 
the two included randomised-controlled trials, the study duration was one year and two years. 
 
Results 
Quantitative 
 No relationship between changes in the number of life events and changes in PA was found.  
 Four studies found an association between transition from high school to university and decreased PA. 
 Changing conditions at work and reduced income were associated with decreased PA in young women, but 


with increased PA in middle-aged women. 
 Three longitudinal studies found no associations between changes in PA and getting married, divorced, 


separated or widowed. 
 Among middle-aged women, a family member being arrested or jailed was associated with decreasing PA, 


while infidelity of a spouse/partner was associated with reduced odds of decreased PA. 
 Experiencing an interpersonal loss was associated with decreased participation in class-based exercise in 


older men and women. Participation in home-based exercise was not associated with experiencing an 
interpersonal loss. 


 Distressing harassment at work was associated with increased PA in young women.  
 Being pushed, grabbed, shoved, kicked or hit was associated with decreased PA among middle-aged 


women. 
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Qualitative 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:   
Source of funding: Elina Engberg, Juha E Peltonen and Heikki O Tikkanen, were partially funded by The 
Finnish Funding Agency for Technology and Innovation (40043/07). 
Limitations identified by author: 1) Possible cross contamination of responses when PA levels before 
and after a life event was assessed at the same time. 
2) PA data were not always reported in detail 
3) Life events tend to overlap: for example, marriage and pregnancy may closely follow each other. Assessment 
of the effects of one specific life event on health behaviour is difficult. 
Limitations identified by reviewer: Seven studies were cross-sectional retrospective ones, 25 were 
prospective longitudinal studies and two were randomised-controlled trials. 
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Authors: Babakus WS, Thompson JL 
Year: 2012 
Citation: International Journal of Behavioral Nutrition and Physical Activity 9:150                                                                                             
Country of study: International   
Aim of study: Assess what is currently known about the levels of physical activity (PA) and sedentary time (ST) 
and to contextualize these behaviours among South Asian women with an immigrant background.                                                                                        
Study design: Non-systematic Review                                                                                    
Quality score: (++, + or -): ++ 
 
Population and setting 
Source population/s: South Asian women                                                
Setting: 15 studies were conducted in the UK; six in the US, two in Canada, one in New Zealand, one in 
Australia/India, one in Guadeloupe and one in Norway. Eight studies obtained samples from large-scale 
population studies, five recruited from community centres, five from census/birth records or electoral registers, 
three from general practice lists, two did not state recruitment strategy, two recruited based on postcode and 
one recruited from a university campus. 
Sample characteristics: Five studies were limited to women, while the remaining included both women and 
men. Five studies conducted their analyses on men and women as one group; 16 provided analyses by gender 
Attrition details: 
 
Study design 
Exposure/s description:  
Physical environment: Weather 
Socio-cultural environment: Cultural differences  
Economic environment: Social economic status 
Political environment:Not reported      
Potential confounders: Employment status, disease status, religion, stress levels and racial discrimination 
were reported and controlled for in physical activity analyses, although these were not collected in all studies. 
Inclusion: Inclusion criteria were:  
(1) Randomised and non-randomised controlled studies, observational and qualitative studies;  
(2) Studies that include data on PA and/ or ST; studies on SA;  
(3) Studies published from 1980 on to obtain the most current data;  
(4) Studies with data on adult women aged 18 and older;  
(5) Studies published in English. 
Exclusion criteria included: Studies without adult data and studies focusing on migrant groups instead of 
permanent immigrants, and studies on children. 
 
Outcomes and methods of analysis 
Methods of analysis: Not reported 
Outcomes: Physical activity and sedentary time, LTPA 
Follow-up periods:  One study was observational longitudinal and 25 were cross-sectional designs 
 
Results 
 Quantitative. 
 In three studies respondents reported awareness that they should be participating in regular PA and that it 


has some general health benefits. Although there was a general awareness, five studies reported that there 
was confusion as to what types and how much PA to perform as well as confusion about specific health 
benefits. 


 Nine studies reported barriers to PA participation among SA. Major barriers were those due to cultural 
differences with the dominant society and structural barriers. Five studies reported that SA as well as their 
families and communities would view taking time out to participate in PA as a selfish act. Women reported 
that in SA culture, a woman’s focus is meant to be on the family and she should perform domestic duties 
over all other activities 


 Five studies cited culturally inappropriate facilities as a barrier to PA participation in this population. 
Examples included mixed-sex facilities such as swimming pools that do not consider the women’s 
requirement for modesty, and the use of male instructors.  Four studies found that women were less likely to 
participate in PA outside their home if they had difficulties speaking English, the language of the wider 
society. 
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 Structural barriers such as fear for personal safety were cited in five studies. Many women were 
worried for their safety if they were to go out into the neighbourhood unaccompanied, while others were 
fearful of exacerbating an illness or disability by doing too much PA or becoming too tired while out in the 
neighbourhood alone. 


 Three studies cited poor weather as the main barrier for low PA participation. Finally, lack of time, money, 
and access to open spaces were additional structural barriers noted. 


 A common facilitator seen in all studies was motivation to participate in PA as a way to care for the health of 
the body and to prevent or alleviate illness and disease. Having exercise equipment in the home was seen 
as one way to motivate people to be physically active and eliminate several barriers to participation. 
Education about Muslim faith was also seen as a way to motivate the South Asian community since PA was 
seen as central to the Muslim way of life. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: More high quality 
studies with rigorous study designs and methods are needed to assess levels of PA and ST in this population.  
Source of funding: No funding was received. 
Limitations identified by author: 1) There were no randomised controlled trials available for inclusion in this 
review, which may indicate that there is not enough high quality evidence on PA or ST in this population from 
which to draw conclusions. 
2) Heterogeneity within SA groups based on country of origin/birth and diversity of socioeconomic status (SES), 
religious beliefs and cultural practices make insights from these studies difficult to generalise and should be 
interpreted with caution 
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Authors: Gidlow C, Johnston LH, Crone D, James D 
Year: 2006 
Citation: Health Education Journal 65(4) 338–367                                                                                              
Country of study: International   
Aim of study: Examine epidemiological evidence to determine if there is strong evidence of a positive gradient 
of increasing physical activity across the socio-economic strata                                                                                        
Study design: Systematic review         
Quality score: (++, + or -): + 
 
Population and setting 
Source population/s: America (n=16), Australia (n=5), Canada (n=3), Spain (n=1), England (n=3), Finland 
(n=1), Sweden (n=1), France (n=1), the Netherlands (n=1) and Greece (n=1).                                               
Setting: Not reported 
Sample characteristics: Study samples were generally large (range=84 to 61,239; mean=6960, calculated 
using numbers available for analysis in longitudinal studies). 
Attrition details: Where response rate was reported it was relatively high, with some exceptions (range=31.3 to 
97.5; mean=68%, calculated from mean response at baseline and follow-up in longitudinal studies). 
 
Study design 
Exposure/s description:  
Physical environment: Area of residence 
Socio-cultural environment: The physical activity–SEP relationship is thought to be largely dependent 
on a country’s level of development. 
Economic environment: Regional differences in socio-economic measurement 
Political environment: Not reported      
Potential confounders: SEP–physical activity relationship might be influenced by gender and age.  
Relationships between SEP and leisure-time or vigorous intensity activity were stronger in women than men.  
Age was identified as an important factor in fewer studies and no consistent themes emerged. 
Inclusion: For inclusion, studies were required to meet the following criteria:  
1. English language; 
2. Published in peer-reviewed journal; 
3. Report a recognized socio-economic outcome: social class, income, education, asset-based, or based on 
area of residence; 
4. Report physical activity as a separate outcome; 
5. Original study (reviews were excluded); 
6. Adult populations (≥16yrs, at baseline if longitudinal);  
7. Conducted in Western countries to limit cultural differences. 
 
Outcomes and methods of analysis 
Methods of analysis: Not reported 
Outcomes: Physical activity is characterised by frequency, intensity, duration and mode  
Occupational social class 
Income 
Education 
Area of residence 
Follow-up periods: Not reported   
 
Results 
Quantitative 
 All eight cross-sectional studies reported significantly higher physical activity in the highest versus lowest 


social classes. 
 The only study to measure social class and physical activity in older adults reported high versus low social 


class differences for moderate–vigorous intensity activity (P<0.05). 
 Nine cross-sectional studies found that income and physical activity were positively related, six reported no 


relationship, and a negative association was reported in one of only two European studies. 
 Several studies that did not find a gradient observed higher activity in the highest versus lowest income 


groups. 
 Out of the two longitudinal studies exploring changes in LTPA, one reported that being in the highest versus 


lowest income quintile at baseline had a positive effect on subsequent LTPA changes (P<0.01), the other 
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observed a similar positive association that remained only for women when all variables were entered into 
the model.  A total of six studies did not find a significant relationship.  One study reported a significant 
negative relationship. It was conducted in Finland and found higher LTPA in women on lower incomes 
(P<0.05) but not men. 


 The majority of cross-sectional studies found positive relationships between education and physical activity; 
seven did not. Four longitudinal studies measured education. Three reported a positive effect of education 
on changes in LTPA and habitual physical activity. 


 Three studies socially stratified by area of residence. Greater decrease in physical activity in residents of 
poverty areas. Those in low SEP areas were less likely than the high SEP group to meet recommendations 
for total and vigorous physical activity 


 Despite finding significant associations for social class and income in the former, researchers failed 
to find significant differences in moderate–vigorous activity between homeowners and those renting 
properties. 


Qualitative 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Further use of area-
level socio-economic measurement in epidemiology. 
Source of funding: Not reported. 
Limitations identified by author: 1) In most studies that specified, non-working adults were excluded from 
analyses or treated separately. 
2) Despite generally large samples (range=1000 to 61,239), all but one study used just three occupational 
classes. 
3) Crude physical activity measurements (a single closed question).  
4) Neither longitudinal study reporting occupational class was of high quality. 
5) Inconsistency in area classification. 
Limitations identified by reviewer: 1) 28 cross-sectional and five longitudinal studies.   
2) Failure to report socio-economic data at follow-up in three out of five longitudinal studies. 
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Authors: Becares L, Shaw R, Nazroo J, Stafford M, Albor C, Atkin K… Pickett K 
Year: 2012 
Citation:  American Journal of Public Health 102(12): e33-66 
Country of study: International 
Aim of study: To systematically review the literature examining the ethnic density effect on physical health, 
mortality, and health behaviours.                                                                                        
Study design: Systematic review (57 records included), narrative review           
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s:  The majority (n = 42) of analyses focused on US Blacks, followed by examinations 
among US Hispanics, which were analysed by 15 studies, UK racial/ethnic minorities (n =6), and other 
populations (n = 5). 
Setting: International 
Sample characteristics:  Studies covered wide range of racial/ethnic and demographic groups.  
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Studies that included a measure of ethnic density measured at a geographical scale 
smaller than a US state or equivalent. 
Socio-cultural environment: Ethnic density 
Economic environment: Not reported 
Political environment: Racism 
Potential confounders: Age, individual level deprivation, education, and social class. Socioeconomic status, 
marital status, health care access and insurance, and nativity. 
Inclusion: Studies were included if:  
1. Published in journal or book;  
2. Sample contained racial/ethnic minority group;  
3. Included a measure of ethnic density, measured at a geographical scale smaller than a US state or 
equivalent, as an independent variable;  
4. Included physical morbidity, mortality, or health behaviour as an outcome, measured via self -report or clinical 
assessment.   
 
Outcomes and methods of analysis 
Methods of analysis: Contextual analysis 
Outcomes: Mortality 
Follow-up period: Not reported 
 
Results 
UK 
 An exploration of the protective properties of ethnic density against the detrimental association between 


racism and health reported that, although main effects of ethnic density on self-rated health were not found 
for any racial/ethnic minority group, a reduction in the odds of reporting poor self-rated health among 
Pakistani and Indian people who had experienced interpersonal racism was observed as own ethnic density 
increased. The opposite was found for Black Caribbean people. 


 Studies only on women, found protective effects for Pakistani and Bangladeshi densities, whereby 
Bangladeshi women living at densities between 5% and 30% were found to have reduced risk of limiting 
longstanding illness. Pakistani women were found to be protected at all levels of own ethnic density. 


 A continuous measure of own ethnic density was associated with reduced odds of reporting limiting 
longstanding illnesses among Black Caribbean people. 


 All racial/ethnic minority people who perceived greater own ethnic density in their area tended to report less 
limiting long-term illness, although results were statistically significant only for Bangladeshi people. 
Caribbean people were found to be more likely to report limiting longstanding illness when living in an area 
perceived to have high own ethnic density. 


 Multilevel analysis on current alcohol consumption and sensible drinking among Black Caribbean, Black 
African, Indian, Pakistani, and Bangladeshi people, increased own ethnic density was associated with lower 
odds of reporting current drinking among all racial/ethnic minorities. Protective ethnic density effects were 
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found for sensible drinking among Black African people living in areas of high own ethnic density. 
 White people were found to be more likely to be current drinkers as their own density increased, and less 


likely to drink if they lived in a non-White area, although this was only significant in the case of area types 
characterised as mixed and Black. 


 
USA 
 Detrimental effects of ethnic density were only found among Black men and women aged between 25 and 


44 years. For older groups, a null association was reported between Black ethnic density and mortality.  
 Two studies reported an age effect, whereby ethnic density was only protective for people aged 65 years 


and older. 
 Differing mechanisms of ethnic density occurring across the age spectrum.  
 Among the five studies that examined the association between BMI and Black ethnic density, one reported a 


null association, and four reported adverse ethnic density effects.  
 Possible gender differences in the association with ethnic density and physical morbidity mediating effect of 


physical disorder on women’s BMI and obesity. 
 One study found a protective Black ethnic density effect among older Black adults. Protective ethnic density 


effects among older Black adults were also reported for cancer. The only study to examine the ethnic 
density effect on hypertension reported a null association. 


 Foreign-born Black mothers living in areas of high Black ethnic density were more likely to smoke and drink 
alcohol during pregnancy. 


 Gender and age effects were reported in an ecological study that found that an increase in ethnic density 
was associated with a decreased risk of all-cause mortality among Hispanic men aged 25 to 64 years. A null 
association was found for Hispanic women and for Hispanic men aged 65 years and older. 


 Association between high Hispanic density and lower age adjusted incidence rate ratios of lung cancer for 
men and women, breast cancer for women, and colorectal cancer for men.  association between increased 
Mexican American density and increased consumption of cornbread and flour tortillas, tomatoes, beans, and 
hot red chili peppers, but a decrease in the consumption of fruits, carrots, and greens. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Studies to precisely 
specify their study population, so that ethnic density effects can be accurately attributed to well-defined 
populations. Future studies should aim to include, whenever possible given survey data constraints, a measure 
of perceived ethnic density to their explorations of the ethnic density effect. 
Source of funding: This study was funded by the UK Economic and Social Research Council (ESRC; grant 
RES-163-25-0043 to M. Stafford) and the Medical Research Council (MRC; grant R1032101 to K. Pickett). L. 
Bécares is supported by an ESRC/MRC Interdisciplinary Postdoctoral Fellowship (PTA-037-27-0167). 
Limitations from author: 1) Discrepancies in terms of the geographical level of analyses, with studies exploring 
the ethnic density effect at levels ranging from block group up to counties. 
2) Studies differed methodologically in their analytical approach 
3) Levels of geography used to measure the ethnic density effect varied greatly across studies. 
Limitations from reviewer: 1) Most studies from USA examined childhood outcomes, including five studies 
focused on infant mortality, and 21 studies exploring other birth outcomes.  
2) Limitations of the literature include inadequate adjustment for area deprivation and limited statistical power 
across ethnic density measures and study samples. 
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Authors: Amireault S, Godin G, Vezina-Im LA 
Year: 2013 
Citation: Health Psychology Review 7(1):55-91 
Country of study: International 
Aim of study: To identify the psychosocial and socio-demographic determinants of physical activity 
maintenance (PAM) among adults by examining baseline differences between individuals who did and did not 
maintain physical activity participation over time (Part-I) and by examining how well combinations of 
psychosocial constructs and socio-demographic characteristics predict PAM (Part-II).                                                                                         
Study design: Systematic review (of longitudinal & experimental studies) & meta-analyses                                                                                 
Quality score: (++, + or -): + 
 
Population and setting 
Source population/s: Participants from the general population, university students and clinical samples 
Setting: International 
Sample characteristics: The sample mean age varied between 20.1 and 64.8 years (median 52.2). The 
majority of the samples included men and women, with two based exclusively on men. Sample size ranged from 
23 to 1957 participants (median 78). 
Attrition details:  Lost of participants from baseline to follow-up was <20% for nine studies. Among studies 
reporting a lost to follow-up  >20% (s=12). 
 
Study design 
Exposure/s description:  
Physical environment: Availability of home equipment 
Socio-cultural environment: Self-efficacy, exercise knowledge, consequences, descriptive norms, depression 
Economic environment: Not reported 
Political environment: Not reported 
Potential confounders: Sample size and the number of predictors, age, BMI, education, gender, marital status 
and smoking habit 
Inclusion: Studies that examined prospective associations between psychosocial constructs as well as socio-
demographic variables and PAM were included. Only studies published since 1980. 
Studies conducted among trained athletes were excluded.  
 
Outcomes and methods of analysis 
Methods of analysis: Separate meta-analyses were performed, and the summary standard mean difference for 
psychosocial constructs and summary odds ratio for socio-demographic characteristics. A meta-analysis was 
performed and the adjusted overall explained variance (R2) for PAM is reported. 
Outcomes: Physical activity maintenance 
Follow-up period: Not reported 
 
Results 
 Overall, 67.7% of the participants maintained their level of physical activity over a median time period of nine 


months. About three quarters of individuals maintained a self-change in their physical activity (78.0%) over a 
median time period of 39 weeks (ranged from four to 416 weeks) whereas about half maintained an 
intervention-induced change in their physical activity (51.8%) over a median time period of 39 weeks 
(ranged from 13 to 208 weeks). 


 For all samples, exercise knowledge was not significantly associated with PAM. 
 The pooled analyses revealed that: maintainers had higher baseline self-efficacy and perceived less barriers 


compared with those who relapsed; maintainers held more positive attitudes, perceived more positive and 
less negative consequences for physical activity compared with individuals who relapsed; maintainers had 
higher levels of intention compared with individuals who relapsed; all studies reported a non-significant 
association between perceived availability of home equipment/facilities for exercise and PAM; maintainers 
had similar descriptive norm scores compared with relapsers; maintainers were neither more nor less 
depressed compared with individuals who relapsed; maintainers were more likely to have participated in a 
structured exercise programme. 


 Age, gender, marital status and perceived pain were not significantly associated with the maintenance of 
physical activity. 


 BMI, education, income, perceived health status and smoking habit were significantly associated with the 
maintenance of physical activity. 
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Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:  
Source of funding: SA is supported by the Training Program in Obesity of the Merck Frosst-Canadian Institute 
of Health Research (CIHR) Research Chair on Obesity. 
Limitations from author: 1) Small number of studies available to calculate some effect sizes. 
2) No adequate statistical power to detect significant differences in some sub-group analyses. 
3) Classification of study participants as ‘maintainers’ and ‘relapsers’. 
4) The duration of follow-up was often longer than the recall period of the physical activity questionnaire. 
5) High lost to follow-up. 
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Authors: Beenackers MA, Kamphuis CBM, Giskes K, Brug J, Kunst AE, Burdorf A… Bentley R 
Year: 2012 
Citation: International Journal of Behavioral Nutrition and Physical Activity 9(1): 116 
Country of study: European regions                                                                                     
Aim of study: To describe socioeconomic inequalities in different domains of physical activity, across different 
SEP indicators, in men and women, and across different regions in Europe                                                                                        
Study design: Systematic review           
Quality score: (++, + or -): - 
 
Population and setting 
Population: Working age adults (18-65). Studies conducted among the general population (studies of patient 
groups were excluded). 
Settings: Different regions in Europe. 
 
Study design 
Included: Studies included were: 
1. Studies published between 01 January 2000 and 31 December 2010; 
2. Publications in English-written peer-reviewed journals; 
3. Studies conducted among the general population;  
4. Study participants of working age (18–65);  
5. Studies quantitatively assessed the association between at least one SEP indicator and one domain of 


physical activity. Outcomes included were total physical activity, leisure-time physical activity, active 
transport, and occupational physical activity. 


 Manuscripts that elicited concerns about the study quality were excluded.  
 
Outcomes and methods of analysis 
Classification of the studies by domain of PA (total, leisure-time including sport, occupational, active transport), 
indicator of socioeconomic position (education, income, occupation), and European region. 
As many studies included more than one PA domain and/or more than one SEP indicator, the results were 
analysed on the level of the separate associations rather than the level of complete studies. 
Production of detailed tables in which all the associations reported in the included studies were synthesised. 
Distributions of reported positive, negative, and null associations were evaluated.  
 
Results 
 131 studies included. These reported on 105 study populations and 447 unique associations between a SEP 


indicator and PA outcome. Most studies conducted in Scandinavia (n = 47). 
 Leisure-time PA was the most frequently studied PA outcome (n = 112). Considerable differences in the 


direction of inequalities were seen for the different domains of PA. Most studies reported that those with high 
socioeconomic position were more physically active during leisure-time compared to those with low 
socioeconomic position (68% positive associations for total leisure-time PA, 76% for vigorous leisure-time 
PA).  


 Occupational PA was more prevalent among the lower socioeconomic groups (63% negative associations). 
Socioeconomic differences in total PA and active transport PA did not show a consistent pattern (40% and 
38% positive associations respectively). Some inequalities differed by European region or socioeconomic 
indicator, however these differences were not very pronounced. 


 The direction of socioeconomic inequalities in PA in Europe differed considerably by domain of PA. The 
contradictory results for total PA may partly be explained by contrasting socioeconomic patterns for 
leisure-time PA and occupational PA. These inconsistent results in total PA indicate that total PA may not be 
a suitable summary measure when investigating inequalities in PA and their effects on morbidity and 
mortality. The found inequalities indicate that leisure-time PA should be an important focus in improving 
physical activity levels and reducing inequalities. However, interventions aimed at improving leisure-time PA 
in lower socioeconomic groups needs to acknowledge their potential higher levels of occupational PA. 


 
Notes by review team 
1) Potential publication bias. Some relevant studies may have been missed because only English-language 


studies that were available in electronic databases and that were published in peer-reviewed journals were 
included. By analysing the data on the level of the associations instead of the level of studies, more weight 
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was given to studies that reported more than one association. 
2) Methodological differences between the included studies could have influenced the reported associations. 
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Authors: Daniel M, Wilbur J 
Year: 2011 
Citation: Public Health Nursing 28(5): 389-401 
Country of study: International   
Aim of study: To portray the correlates of lifestyle physical activity (PA) behaviour of healthy South Asian Indian 
(SAI) immigrants comprehensively by identifying, synthesising, and critically analysing the existing research 
literature.          
Study design: Integrative review, cross-sectional (n=11) and qualitative (n=4) studies.                                                                                    
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Healthy South Asian Indian immigrants 
Setting: International 
Sample characteristics: Regardless of the PA measure used, all studies reported low PA levels in at least 40% 
of the participants. 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: 
Socio-cultural environment: Background (current health, acculturation, discrimination, social support, 
environmental) and intrapersonal (motivation), Leisure time 
Economic environment: Household, occupation 
Political environment: Not reported 
Potential confounders: Not reported 
Inclusion: Studies were included if they:  
(1) Were published between 1990 and 2009;  
(2) Were published in English; 
(3) Included adults who identified as SAI and there were sufficient numbers of SAIs for separate analyses if 
other South Asian groups were included;  
(4) Examined correlates of PA behaviour: static and dynamic characteristics. 
 
Outcomes and methods of analysis 
Methods of analysis: A thematic construction (PA model for SAIs) was used to present an account of findings, 
disregarding the presentation of weight of evidence in studies. 
Outcomes: PA 
Follow-up period: Mostly cross-sectional 
 
Results 
 The correlates of PA most often studied were sociodemographic variables, current health, and acculturation; 


female sex; poorer health; and less time since immigration. Few studies focused on social support, 
environmental factors, or included dynamic motivational factors. 


 Increased knowledge of the factors that impact lifestyle PA is needed so that public health nurses can 
develop targeted interventions to increase the lifestyle PA of SAI immigrants at risk for cardiovascular 
disease, diabetes, and central obesity. 


 PA was higher in those who were male, older, and had higher education and income. Those living in rural 
communities tended to have more family-oriented PA than those living in urban communities. Racial 
discrimination may be a barrier to PA in this population, especially among women. Better PA measures are 
needed in this population. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Further examination 
of background factors identified the notable absence of attention to environmental and social support for PA, 
factors found in prior work to influence PA behaviour. 
Lack of studies that looked at intrapersonal factors. 
Source of funding: Not reported 
Limitations from author: 1) None of the studies, however, queried participants’ self-efficacy or confidence in 
their ability to overcome barriers. 
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2) Failure to use PA measures that had been tested for reliability and validity. 
3) Lack of studies that included an objective measure of PA 
Limitations from reviewer: 11 cross-sectional and four qualitative studies. 
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Authors: Vrazel J, Saunders RP, Wilcox S 
Year: 2008 
Citation: American Journal of Health Promotion 23(1): 2-12 
Country of study: USA and Europe              
Aim of study: Assess the social-Environmental Influences on the Physical-Activity Behaviour of Women                                                                                       
Study design: Review of the literature    
Quality score: (++, + or -): -  
 
Population and setting 
Source population/s: Women                                   
Setting: Not reported 
Sample characteristics: Not reported  
Attrition details: Not reported.   
43 studies - 25 quantitative and 18 qualitative. 
 
Study design 
Exposure/s description:  
Physical environment: Not reported.  
Socio-cultural environment: Social support and social networks. Life transitions and multiple roles, and 
cultural standards and gender role expectations. Life transitions include key life events such as marriage, 
parenthood, and employment, and may be associated with multiple roles, such as wife, mother, employee, 
caretaker, and head of household. Issues related to life transitions and multiple roles include increasing 
responsibilities that may come with life transitions, reduced discretionary time related to responsibilities, lower 
priority of physical activity, and belief that activity involved in performing role tasks such as caregiving provides 
sufficient activity, instrumental direct help or assistance with tasks that are associated with multiple roles, such 
as household chores or caring for children in order to have time to be physically active, informational support 
may be provided verbally, through advice and suggestion, or through print or internet sources, i.e. tailored 
information that focuses on the health benefits of physical activity for women. Health professionals have been 
identified as an important source of informational support, emotional support - women want encouragement and 
support for physical activity from important people in their lives, such as spouse, family, and friends. Emotional 
support from important others has also been identified as a positive factor in exercise adherence; including 
physician and health care professionals.  
Economic environment: Not reported 
Political environment: Not reported    
Potential confounders: Not reported  
Inclusion:    
1. Studies that focused primarily on adult women aged 20 to 60 years were selected; 
2. Or included gender-specific analysis, identified or measured some aspect of the social environment in 


relation to physical activity; 
3. Were published in English within the last two decades. 
 
Outcomes and methods of analysis 
Methods of analysis: Narrative synthesis.  
Outcomes: Physical activity.  
Follow-up periods: Not reported but mostly cross-sectional 
 
Results 
 Social support includes aid or assistance exchanged by individuals, groups, or organisations; (social 


networks) through one of four methods: emotional, instrumental, informational, or appraisal support. Having 
someone to exercise with was a facilitator to exercise.  


 Women with more social role constraints had lower level-of self-efficacy for physical activity compared with 
those who had fewer social-role constraints. As women transition into middle-age years, they may be faced 
with increased caregiving responsibilities of older adult relatives. Lack of time is one of the most significant 
barriers, due to multiple roles, such as wife, mother, employee, caregiver and head of household. All 
women, regardless of race, perceived that family, household, and caregiving responsibilities presented a 
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major barrier to leisure time physical activity.  
 Women also reported that they did not have structured time compared with their husbands and that the 


majority of their time is spent doing intermittent, unstructured activities that did not allow time for exercise. 
Women did not consider themselves to be exercisers they did consider themselves to be physically active 
because of their busy schedules, which revolved around social roles and responsibilities. 


 Lack of acceptance of physical activity from spouses is a major barrier. The support from wider family is also 
essential. Some women identified that social pressure and a lack of appropriateness of physical activity for 
women were barrier to uptake of PA. Inc. gender-role expectations. Women often confirm to caregiving role 
and put these responsibilities first. 


 Lack of role models is also a barrier. The scarcity of role models for women adds to a perceived lack of 
community and social support. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Little research has 
explored the effect of public policy on physical activity in general. Additional research is needed to expand and 
test the social-environmental framework and strategies based on framework components on physical-activity 
behaviour in women.  
Source of funding: Not reported. 
Limitations identified by author: Not reported  
Limitations identified by reviewer: Mostly cross-sectional 
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Authors: Trost SG, Owen N, Bauman AE, Sallis JF, Brown W 
Year: 2002 
Citation: Medicine & Science in Sports & Exercise 34(12): 1996–2001                                                                                            
Country of study: Not reported                                                                                    
Aim of study: Review and update the evidence relating to the personal, social, and environmental factors 
associated with physical activity           
Study design: Systematic review           
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Not reported                                             
Setting: Not reported 
Sample characteristics: Not reported 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Exercise equipment at home, access to facilities, satisfaction with recreation facilities, 
neighbourhood safety, hilly terrain, frequent observation of others engaging in physical activity, and enjoyable 
scenery. 
Socio-cultural environment: Age and gender, socioeconomic status, and educational attainment, marital 
status, weight, dietary habits, past exercise behaviour, smoking status, attitudes, barriers to physical activity, 
enjoyment of physical activity, expected benefits, value of physical activity outcomes, intentions, exercise self -
schemata, perceived behavioural control, normative beliefs, knowledge of health and exercise, perceived health, 
psychological health, self-efficacy, self-motivation, and stage of change. 
Economic environment: Occupational status 
Political environment: Not reported      
Potential confounders: Occupational and home activity, hours spent sitting down, recent weight change, social 
class, country of origin, and smoking/ 
Inclusion: Studies were included when:   
1. The dependent variable was physical activity, exercise, or exercise adherence;   
2. If the study included participants aged 18 years or older.  
Studies in which the dependent variable was aerobic fitness, intention, self-efficacy, or other intermediate 
(non-behavioural) measures were not included. Qualitative reports or case studies were not included. 
 
Outcomes and methods of analysis 
Methods of analysis: Not reported 
Outcomes: Physical activity 
Follow-up periods: Not reported 
 
Results 


 Quantitative. 
 Physical activity participation was consistently higher in men than in women and was inversely 


associated with age. 
 Physical activity self-efficacy emerged as the most consistent correlate of physical activity behaviour. 
 Socioeconomic status, occupational status, and educational attainment were also consistent 


determinants of physical activity behaviour. 
 Inclusion of occupational and home activity eliminated the positive association between physical activity 


and occupational status in men.  The inclusion of occupational and home activity had little effect on the 
association between occupational status and physical activity for women. 


 The association between marital status and physical activity behaviour produced mixed findings. Some 
studies reported a positive association between marital status and physical activity participation others 
reported none. The transition from a single to a married state resulted in significant positive changes in 
physical activity relative to individuals remaining single. In contrast, the transition from a married to a 
single state did not influence physical activity. 


 Overweight or obesity also emerged as a consistent negative influence on physical activity. 
 Barriers to physical activity - lack of time, too tiring, too weak, fear of falling, bad weather, no facilities, 


and lack of exercise partners emerged as the strongest influence on leisure time activity for both men 
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and women. Perceived barriers of fatigue, ill health, lack of energy, and self-consciousness about 
appearance emerged as significant correlates of physical activity. 


 Past exercise behaviour or exercise habit emerged as a consistent predictor of current activity status. 
There were positive associations with healthy diet. 


 Social support emerged as a consistently important correlate. 
 Six studies examined the impact of urban location on physical activity participation. All of them found 


physical activity to be significantly lower among adults living in rural areas, although most of the studies 
assessed leisure time physical activity and not occupational physical activity. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: 1) Need to determine 
whether environmental measures add variance to the explanation of behaviour, above that provided by 
intrapersonal and social and cultural domains. 
2) Multiple geographic and cultural settings may need to be studied to achieve sufficient variation in 
environmental characteristics to study their associations with behaviour 
3) Need for future studies to identify the determinants of physical activities and sedentary behaviours in the 
context of work and daily living 
4) More information about physical activity patterns at different life stages 
Source of funding:  Funding for this project was provided by the Commonwealth Department of Health and 
Aged Care, Canberra, Australia. 
Limitations identified by author:  Not reported 
Limitations identified by reviewer:  Due to previous review, limited to 1998. 
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Authors: Fischbacher CM, Hunt S, Alexander L 
Year: 2004 
Citation: Journal of Public Health 26(3): 250-258 
Country of study: UK  
Aim of study: To assess levels of physical activity in South Asian population in the UK                                                                                        
Study design: A systematic review of cross-sectional (n=18) and case control (n=1) studies               
Quality score: (++, + or -): + 
 
Population and setting 
Source population/s: GP lists, PAF, electoral and valuation rolls, secondary schools, etc. 
Setting: UK 
Sample characteristics: Adults (n=12 studies) and children (n=5 studies) 
Attrition details: Response rates between 58 and 90% 
 
Study design 
Exposure/s description: 
Physical environment: Not reported 
Socio-cultural environment: Not reported 
Economic environment: Not reported 
Political environment: Not reported 
Potential confounders: Not reported 
Inclusion: Included studies that reported descriptions of patterns of physical activity, estimates of total energy 
expenditure or levels of physical fitness and which reported results for South Asian ethnic groups separately. 
The search was limited to papers in English and to studies of populations living in the UK.  
 
Outcomes and methods of analysis 
Methods of analysis: A descriptive analysis of questionnaires 
Outcomes: 1) physical activities and 2) fitness 
Follow-up period: Not reported 
 
Results 
 All studies reported lower levels of physical activity in South Asian groups than in the general population or 


white groups. The differences were substantial, particularly among women and older people.  
 Bangladeshis had the lowest and Indians the highest levels of activity. 
 Bangladeshi women in particular had very low levels of physical activity, reporting 35% of the level of activity 


of women from the general population. 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Future research 
needs to take account of the principles of cross-cultural adaptation for survey questionnaires. Information is also 
needed on the validity and reliability of translated and adapted survey instruments. 
Source of funding:  Not reported 
Limitations from author: 1) Limited information was provided about translation and adaptation of 
questionnaires. 
2) Definition of beneficial level of physical activity not directly comparable  
Limitations from reviewer: Lot of young people included some adults. 
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Authors: Lewis BA, Marcus BH, Pate RR, Dunn AL 
Year: 2002 
Citation: American Journal of Preventive Medicine 23 (2 Suppl): 26-35 
Country of study: Not reported                                                                                   
Aim of study: Examining theory-based, physical activity mediators                                                          
Study design: Systematic review                
Quality score: (++, + or -): - 
 
Population and setting 
Source population: Not reported                                            
Setting: Not reported  
Sample characteristics: Not reported  
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Not reported  
Socio-cultural environment: Behavioural processes, cognitive processes, self-efficacy, decisional balance, 
social support, enjoyment of physical activity 
Economic environment: not reported  
Political environment: Not reported      
Potential confounders: outcome-expectancy value and self-regulation.  
Inclusion: Not written in English, studies using non experimental designs, non-theoretical interventions, and 
intervention studies targeting multiple risk factors. 
 
Outcomes and methods of analysis 
Methods of analysis: Not reported.  
Outcomes: Physical activity.  
Follow-up periods: not reported. 
 
Results 
 Qualitative. 
 Inconsistent findings.  
 Most studies indicated that physical activity interventions designed to change behavioural processes 


significantly increased use of behavioural processes, and increased use of behavioural processes was 
significantly related to increases in physical activity. Cognitive processes are likely to be important in 
shaping and changing physical activity behaviour. 


 Some studies indicate that interventions significantly increase self-efficacy, or that self-efficacy is 
significantly related to physical activity behaviour, or both, although support for self-efficacy has varied 
across time point, gender, and outcome variable.  


 The support for decisional balance as a mediator in physical activity–intervention studies appears mixed. 
The relationship between social support and physical activity behaviour was inconsistent; however, other 
correlational studies that did not directly examine the influence of the intervention on the mediator have 
found social support to be an important predictor of physical activity behaviour. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Inadequate measures. 
Psychometrically sound measurement tools should be used. Studies including control groups and prospective 
designs are needed. Conduct studies examining mediators among children studies to examine the effect of 
changes in the mediators on physical activity behaviour at a later time point studies examining new/different 
theories. 
Source of funding: This project was supported in part through grants from the National Heart, Lung, and Blood 
Institute (HL68422 and HL64342).  
Limitations from author: Some studies have used shortened versions, adapted versions, or both shortened 
and adapted versions of previously validated measures of mediators some studies did not find differences 
between the intervention and control groups. 
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B.2 Sedentary Behaviour 
Authors: Rhodes RE, Mark RS, Temmel CP  
Year: 2012 
Citation: American Journal of Preventive Medicine 42(3): e3-e28 
Country of study: International     
Aim of study: Collect and appraise the current literature on correlates of sedentary behaviours among adults                                                                                       
Study design: Systematic review                                                                                      
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: North American (n47), South America (n2); Europe (n 17); Australia/New Zealand (n12); 
Asia (n3); and multicontinental (n1).  prospective (n 8) data sets representing Australia, Spain, France, Canada, 
Taiwan, Belgium, Scotland, a collection of EU countries, India, and the U.S.                                                
Setting: International 
Sample characteristics: 82 independent samples represented a total of 724,478 participants with sample sizes 
ranging from 39 to 123,216. The ages of participants ranged between 18 and 91 years. 83 were cross-sectional, 
24 followed a prospective design, one was experimental baseline data, and one was cohort design. 
Attrition details: Not reported 
 
Study design 
Exposure/s description: TV viewing or computer use, time spent sitting 
Physical environment:  Urban–rural, environmental walkability, neighbourhood SES 
Socio-cultural environment: Eating behaviour, education, employment, gender, age  
Economic environment: Car ownership, income, occupational status 
Political environment: Not reported      
Potential confounders: Not reported  
Inclusion:  Studies featuring a correlate or correlates of sedentary behaviour were included within this review. 
Papers had to be from peer reviewed, English-language journals 
Exclusion criteria for this review were pre-established by all three authors. Studies were excluded if they: 
(1) Examined child, adolescent, or clinical populations;  
(2) Did not include an expression of at least one variable and its relationship to a sedentary behaviour;  
(3) Did not include a measure of sedentary behaviour that was independent from physical activity; 
(4) Were tests of reliability and validity of sedentary measurement tools/tool development  
 
Outcomes and methods of analysis 
Methods of analysis: Correlates were evaluated by signifıcance within the study and then by meeting the  
minimum magnitude of a small effect size (e.g., d 0.19). 
Outcomes: TV viewing, screen viewing , computer use, reading, general sitting 
Follow-up periods:  Not reported   
 
Results 
Quantitative 
 Evidence was present for sedentary behaviour and correlates of education, age, employment  


status, gender, BMI, income, smoking status, MVPA, attitudes, and depressive symptoms/ 
quality of life. 


 11/20 found support for a relationship between higher age and corresponding higher hours of TV viewing, 
and two studies found support for this relationship only 
for women. 


 Higher levels of TV viewing were associated with lower values of formal education in 14 of 18 studies. 
However, four studies examined computer use and found it was positively correlated with years of 
education.  


 14 of 15 studies on TV viewing supported a positive relationship between unemployment/retirement and 
higher viewing. TV viewing and its relationship with income is inconclusive. 


 Four studies examined the work sector and its potential impact on sedentary behaviour.  Discrepancy 
among relationship between manual and non-manual work and sitting time may be due to the difference 
between total sitting (i.e., leisure and work) and leisure-time sitting outcomes. 


 Five of nine studies found men reported more computer use than women.  Reading behaviour found no 
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association with gender. Gender may not affect sedentary behaviours with the exception of video games, 
where more men play than women. 


 Some evidence for a relationship between TV and general screen viewing and BMI although the relationship 
between BMI and other sedentary behaviours does not appear strong. 


 Inconclusive for ethnicity as a correlate of any sedentary behaviour. 
 The presence of children is associated with less sedentary behaviour. 
Qualitative 
Literature is limited but sedentary behaviours appear to be related to positive attitudes. All three studies that 
measured TV viewing supported an association with an attitude construct (preference, utility, enjoyment). Three 
of three samples also found support for a relationship between attitudes and computer use. 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: 1) Limited research 
has been conducted on the cognitive, social, or environmental categories. Need socioecologic models, with an 
emphasis on environmental and cognitive correlates, to better understand sedentary behaviour.  
2) Occupational variables such as employment type and physical activity on the job are relatively under-
researched at present.  
3) Improved methodological characteristics (measurement, design); standardisation of the outcome measures; 
and the reporting of effect sizes 
Source of funding:  No fınancial disclosures were reported by the authors of this 
paper. 
Limitations identified by author: 1) Studies employed self-reported estimates of sedentary behaviour and 
these have unknown validity. 
2) Publication bias 
3) Limited to English-language 
4) Selection bias via strategy 
Limitations identified by reviewer: 1) Most of evidence base is cross-sectional (76%, n=83) 
2) Large variation in correlates included in analysis of studies 
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B.3 Diet 
Authors: Lachat C, Nago E, Verstraeten R, Roberfroid D, Van Camp J, Kolsteren P 
Year: 2012 
Citation: Obesity Reviews 13(4): 329-346 
Country of study: International 
Aim of study: Systematic review of the association between eating out of home and dietary intake                                                                                        
Study design: Systematic review (of observational longitudinal (n=4) and cross-sectional (n= 25) studies)          
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: International (USA, UK, Europe, Australia, China, Kenya, Russia, Philippines). 
Setting: Eating out of home defined as the place of consumption or preparation of food. 
Sample characteristics: Qualitative studies excluded studies in institutions hospitals, day care excluded. 
Attrition details: Not reported for individual included studies 
 
Study design 
Exposure/s description: All studies that used a quantified dietary assessment method to estimate the dietary 
contribution of foods and drinks consumed out of the home were included, so this incorporated solid food as well 
as alcoholic and non-alcoholic drinks. 
Physical environment: Not reported 
Socio-cultural environment: Not reported 
Economic environment: Not reported 
Political environment: Not reported 
 
Outcomes and methods of analysis 
Methods of analysis: Calculated an adjusted R2 for each study correcting for the sample size and the number 
of predictors entered in the final regression model. A random-effect R2 was calculated for the prediction of 
behaviour and intention in relation with FVI, FI only and VI only. Assessed between-study heterogeneity using 
two common statistical approaches: a chi-squared test (Cochran’s Q) and the I2 compared the impact of a 
number of a priori defined potential moderators by comparing random-effect R2 for different categories of 
moderators using Fisher’s Z transformation procedures for correlations. 
Outcomes: 
Follow-up periods:  18 studies cross-sectional design  five studies used a longitudinal design 
 
Results 
 29 studies met inclusion criteria.  
 Foods eaten out of home were important sources of energy in all age groups.  
 Eating out of home was associated with higher total energy intake, higher energy contribution from fat and 


higher SES.  
 Eating out of home was also associated with lower micronutrient intake. 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:   
Source of funding:  
Limitations identified by author:  
Limitations identified by reviewer: Included studies predominantly cross-sectional. Contains studies in 
children. 
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Authors: Guillaumie L, Godin G, Vezina-Im LA 
Year: 2010 
Citation: International Journal of Behavioral Nutrition and Physical Activity 7(12) 
Country of study: International   
Aim of study: Review social cognitive theory-based studies of fruit and vegetable intake and to identify its main 
psychosocial determinants                                                                                       
Study design: Systematic review                                                                                      
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: United States (6), Netherlands (3) and Great-Britain (3)                                          
Setting: International 
Sample characteristics: A total of 23 studies were included, involving 34,577 participants.   
Attrition details: 18 studies cross-sectional design. Five studies used a longitudinal design. The time interval 
between baseline measurement of psychosocial variables and behaviour assessment ranged between one and 
five weeks. 
 
Study design 
Exposure/s description:  
Physical environment: Not reported 
Socio-cultural environment: Not reported 
Economic environment: Not reported 
Political environment: Not reported      
Potential confounders: Not reported 
Inclusion: Included studies that assessed the predictive value of social cognitive theories using the R2 statistic 
for FVI in the general adult population. 
Studies among elders (>65 years of age), children (<18 years of age), students or seriously ill population were 
excluded. 
 
Outcomes and methods of analysis 
Methods of analysis: Calculated an adjusted R2 for each study correcting for the sample size and the number 
of predictors entered in the final regression model. A random-effect R2 was calculated for the prediction of 
behaviour and intention in relation with FVI, FI only and VI only. Assessed between-study heterogeneity 
using two common statistical approaches: a chi-squared test (Cochran’s Q) and the I2 compared the impact of a 
number of a priori defined potential moderators by comparing random-effect R2 for different categories of 
moderators using Fisher’s Z transformation procedures for correlations. 
Outcomes: 
Follow-up periods: 18 studies cross-sectional design  five studies used a longitudinal design 
 
Results 
 Quantitative. 
 Seven studies demonstrated a low level of correspondence between predictors and behaviour. 
 Variables most consistently associated with the prediction of FVI (at least 50% of time) were habit, 


motivation and goals, beliefs about capabilities and knowledge. Same variables were also most consistently 
associated for FI and VI. For VI, however, there was an additional association with taste.  


 Behavioural regulation was assessed only once and was found significant in the FI, VI and FVI predictions.  
 With respect to the factors explaining intention regarding FVI, the most consistently significant cognitive 


variables were beliefs about capabilities, beliefs about consequences and social influences. The same 
variables were also most consistently associated for FI and VI intention. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Compare the efficacy 
of different theories to predict FVI. 
Source of funding: Not reported 
Limitations identified by author: Small number of studies publication bias 
Limitations identified by reviewer: Both longitudinal and cross-sectional studies. 18 studies cross-sectional. 
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Authors: Fleischhacker SE, Evenson KR, Rodriguez DA, Ammerman AS 
Year: 2011  
Citation: Obesity Reviews 12(5): e460-71 
Country of study: International     
Aim of study: Examine the methodology and current evidence on fast food access and its associations with 
outcomes                                                                                       
Study design: Systematic review                                                                                       
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s:  
USA (n = 25) 
Urban (n = 15) 
Urban and rural (n = 8) 
Did not indicate the settings of the hospitals (n = 2) 
Adult (n = 6) 
Australia (n = 5)  
Urban (n = 4) (14,33,40,51) 
Rural (n = 1) (26) 
Adults (n = 1) (26) 
Canada (n = 5)  
Urban (n = 3)  
Urban and rural (n = 1)  
Did not indicate the setting of the hospital (n = 1) 
UK (n = 4) 
Urban (n = 2) 
Did not indicate the urbanity/rural area of the settings 
(n = 2)  
New Zealand (n = 2)                                             
Setting: International 
Sample characteristics: One study was longitudinal while the remaining 39 were cross-sectional. 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Density count proximity ratio 
Socio-cultural environment: Ethnicity 
Economic environment: SES 
Political environment: Not reported      
Potential confounders: SES 
Inclusion: Study included only research articles examining fast food access with data collection and analysis. 
Studies examining fast food restaurants on school campuses rather than near school campuses were excluded, 
as the school lunch policy implications for competitive foods differ significantly from the environmental and policy 
implications of off-school campus venues. 
 
Outcomes and methods of analysis 
Methods of analysis: Narrative synthesis 
Outcomes: Dietary intake, physical activity, mortality  admissions for acute coronary syndromes 
Follow-up periods: Not reported 
 
Results 
 Quantitative. 
 The majority (n = 16, 76%) indicated fast food restaurants were more prevalent in low-income areas 


compared with middle- to higher-income areas. 
 10 of 12 studies found fast food restaurants were more prevalent in areas with higher concentrations of 


ethnic minority groups in comparison with Caucasians. 
 One paper reported a negative association between physical activity levels and access to fast food 


restaurants 
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Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: 1) Explore how 
individual-level economic changes relate to individual changes in fast food access, fast food consumption and 
health outcomes 
2) How downturns in the economy impact fast food restaurants region’s SES and race/ethnicity interact with the 
region’s fast food restaurant supply and demand 
3) If and how fast food access impacts dietary intakes and health outcomes 
4) If fast food access has disparate socioeconomic, race/ethnicity and age associations 
Source of funding: A National Institute of Health (NIH) University of North Carolina Interdisciplinary Obesity 
Training Grant (T 32 MH75854) supported this project. 
Limitations identified by author: 1) Inconsistent methods to characterise SES, the racial composition of 
neighbourhoods, lack of community input on ethnic/race and neighbourhood definitions and limited information 
on under-studied ethnic groups 
2) Lack of consensus on the definition of fast food. 
Limitations identified by reviewer:  39 cross-sectional and only seven studies focused on adults (n = 7) 
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Authors: De Irala-Estevez J, Groth M, Johansson L, Oltersdorf U, Prattala R, Martinez-Gonzalez M 
Year: 2000 
Citation: European Journal of Clinical Nutrition 54(9): 706-14 
Country of study: International      
Aim of study: Evaluate the differences in the consumption of fruit and vegetables between groups with different 
socio-economic status (SES) in the adult population of European countries         
Study design: Systematic review              
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Belgium, Denmark, Estonia, Finland, Germany, Greece, Lithuania, Norway, Spain, 
Sweden and UK                                       
Setting: Europe 
Sample characteristics: The number of subjects included in each individual study ranged from 704 to 41,178. 
Age was not available individually in these studies (range 18-85). 
Attrition details: Response rate was between 55% and 95%. 
 
Study design 
Exposure/s description:  
Physical environment: Not reported 
Socio-cultural environment: Education level 
Economic environment: Occupational level 
Political environment: Not reported      
Potential confounders: Country, gender, year of the study and method of dietary assessment 
Inclusion: The inclusion criteria of studies were:  
1. Use of a validated method for assessing intake at the individual level;  
2. Selection of a nationwide sample or a representative sample of a region;  
3. Providing the mean and standard deviation of overall fruit and vegetable consumption for each level of 


education or occupation, and separately for men and women. 
 
Outcomes and methods of analysis 
Methods of analysis: Meta-analysis, random-effects model 
Outcomes: Consumption of fruit and vegetables 
Follow-up periods: Not reported 
 
Results 
 Quantitative. 
 Found a positive association between a higher level of education or occupation and a greater consumption 


of both fruit and vegetables. 
 A higher SES was associated with a greater consumption of both fruit and vegetables. The pooled estimate 


of the difference in the intake of fruit was 24.3g/person/day (95% CI 14.0-34.7) between men in the highest 
level of education and those in the lowest level of education. Similarly, this difference was 33.6g/person/day 
for women (95% CI 22.5-44.8). The differences regarding vegetables were 17.0g/person/day (95% CI 8.6-
25.5) for men and 13.4g/person/day (95% CI 7.1-19.7) for women. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:   
Source of funding: The present study was supported by the European Union's FAIR programme (FAIR-97-
3096). 
Limitations identified by author: 1) Only a few studies adjusted for total energy intake 
2) Over-reporting consumption among those with higher levels of education. 
3) Heterogeneity in methods across pooled studies 
4) Response rate. Differences between educational/ occupational levels were lower as the response rate rose. 
Limitations identified by reviewer: Socioeconomic position measured only as education and occupational 
level. 
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Authors: Power EM 
Year: 2005 
Citation: Canadian Journal of Public Health-Revue 96:S37-S42 
Country of study: International 
Aim of study: To discover the determinants of healthy eating among low-income Canadians 
Study design: Systematic review                                                                                    
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Not reported                                                
Setting: Not reported 
Sample characteristics: Not reported 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Not reported 
Socio-cultural environment: Education. Nutritional knowledge. Food skills. 
Economic environment: Income threshold (likelihood that, beneath the threshold, income is the most important 
determinant of consumption). 
Political environment: Not reported 
Potential confounders: Social inequalities, poverty, smoking.  
Inclusion: The minimum methodological criteria for inclusion were as follows: 
1. A clear statement of methods, including study population and selection of sample; identification of data 
collection methods; a discussion of data collection biases; 
2. Eelaboration of the details of data analysis; appropriate statistical tests or analytical approach used;  
3. Interpretation of the findings that was appropriate for the data collected and the analytical framework. 
 
Outcomes and methods of analysis 
Methods of analysis: Narrative synthesis 
Outcomes: Health eating 
Follow-up periods: Not reported 
 
Results 
 Quantitative studies that have measured nutrient intake, rather than food consumption, have found the 


differences among socioeconomic groups to be small. 
 Income is the most important determinant of food insecurity and hunger, but there is not a linear relation 


between income and measures of food security. 
 Higher levels of education do not protect households from food insecurity, nor does education appear to 


mitigate the dietary effects of inadequate income. Neither nutritional knowledge nor food skills appear to be 
significant factors affecting healthy eating in these populations. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: 1) Longitudinal study 
design could provide data on how changes in cultural capital, income and food security status, as well as in 
factors such as age, family composition and children’s ages, affect food practices. 
2) Little research on the interaction of income with other factors affecting food practices, such as housing status, 
social support, family roles and responsibilities, time constraints, the stage of the life course, e thnicity. 
3) Important to explore how the food industry shapes social norms around eating. 
4) Understand how social marketing campaigns to promote healthier diets can be more effective. 
Source of funding: Not reported 
Limitations identified by author:  Not reported 
Limitations identified by reviewer: 
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Authors: Kamphuis CB, Giskes K, de Bruijn GJ, Wendel-Vos W, Brug J, van Lenthe FJ 
Year: 2006 
Citation: The British Journal of Nutrition 96(4): 620-35 
Country of study: UK, Europe and Australia 
Aim of study: Summarise the existing empirical evidence pertaining to environmental influences on fruit and 
vegetable consumption                                                                                       
Study design: Systematic review                                                                                    
Quality score: (++, + or -): + 
 
Population and setting 
Source population/s: Studies were conducted in the UK (n=8), USA (n=7), Europe (n=7; e.g. Norway, Spain) 
and Australia (n=2). 
Setting: International 
Sample characteristics: Sample sizes ranged from 63 to 142,715. No other details reported 
Attrition details: The lowest response rate was 23% and the highest 95.2%. A number of studies did not 
provide RR details. 
 
Study design 
Exposure/s description:  
Physical environment: 1. Accessibility and availability, including physical and financial accessibility of products 
and shops that are needed for an (un)healthy diet;  
2. Social conditions, including social relationships (e.g. family/marital status), social support and psychosocial 
stress;  
3. Cultural conditions, including culture-specific eating patterns, health value orientations, food experiences in 
childhood and cultural participation;  
4. Material conditions, including financial situation, material and social deprivation, and unfavourable working, 
housing and neighbourhood conditions 
Socio-cultural environment: Defined as physical  
Economic environment: Defined as physical  
Political environment: Defined as physical  
Potential confounders: 
Inclusion: Studies included were: 
1. Observational studies published in English between 1 January 1980 and 31 December 2004;  
2. Studies conducted among a population-based sample of adults (i.e. no patient groups) aged 18–60 years;  
3. Dependent variable of intakes of energy, fat, fruits, vegetables, or fruits and vegetables combined as one 
outcome measure;  
4. Independent variable: variables that could be classified as an ‘environmental’ factor according to the definition 
of Sallies & Owen (2002), i.e. ‘all factors external to the individual’;  
5. Studies being conducted in an ‘established market economy’ as defined by the World Bank (2005). 
Intervention studies were excluded. 
 
Outcomes and methods of analysis 
Methods of analysis: Narrative synthesis 
Outcomes: Total energy, total fat, saturated fat, FV intakes 
Follow-up periods: All studies had a cross-sectional design 
 
Results 
Quantitative 
 Most evidence was found for household income, as people with lower household incomes consistently had a 


lower FV consumption. People living in households with a higher income had greater fruit consumption.  
Association was found among people living in a neighbourhood with a higher median income, even after 
adjustment for individual socio-economic status. 


 Married people had higher intakes than those who were single, whereas having children showed mixed 
results.  


 Men and women who reported eating home-grown produce had a significantly higher FV consumption than 
those who did not.  Good local availability (e.g. access to one’s own vegetable garden, having low food 
insecurity) seemed to exert a positive influence on intake. Having a vegetable garden was positively and 
significantly associated with fruit consumption. 


 Household income demonstrated a consistent and significantly positive association with vegetable intake in 
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seven associations. People living in higher-income neighbourhoods generally had higher energy-adjusted 
intakes of vegetables.   


Qualitative 
 Considerable disparities between European countries in terms of the availability of fruit at the national level 


were found, which are probably an explanation for the diverse percentage of low fruit consumers  
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:  More longitudinal 
research on supportive food environments as relevant environmental factors may differ for various outcomes 
Source of funding: The project was supported by a grant from the Netherlands Organisation for Health 
Research and Development. K. G. is supported by an Australian National Health and Medical Research Council 
Sidney Sax Fellowship (ID 290540). 
Limitations identified by author: 1) Small population sizes 
2) Poor reporting of samples 
3) Non-longitudinal designs  
Limitations identified by reviewer: 1) No formal attempt to gauge study quality 
2) All studies had a cross-sectional design 
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Authors: Bisogni CA, Jastran M, Seligson M, Thompson A 
Year: 2012 
Citation: Journal of Nutrition Education and Behavior 44(4): 282-301 
Country of study: International, developed countries (i.e. United States, European countries, Australia, New  
Zealand, Canada, and Japan)                                                                                  
Aim of study: To identify how qualitative research has contributed to understanding the ways people in 
developed countries interpret healthy eating                                                                                        
Study design: Systematic review of qualitative, empirical studies published in English , peer-reviewed journals 
(bibliographic database searches since 1995)                                                                                   
Quality score: (++, + or -): -  
 
Population and setting 
Source population/s: From many different countries, not specified 
Setting: Both the individual (Behaviours; identity; knowledge and skills) and environments: social factors, 
resources (money and time involved in healthy eating) and competing priorities (conflicts  people perceive 
between health and other considerations in food behaviours) 
Sample characteristics: Adolescents; adults; men; individuals living alone; couples; cancer survivors  
Attrition details: 
 
Study design 
Exposure/s description:  
Physical environment: Identity: A person’s identity or self-concept is often involved in the ways that they eat, 
and typically people seek identities that they see as positive and providing self-esteem;  resisting their health 
care providers’ recommendations for eating because they wished to retain certain identities and avoid being 
stigmatised by their social group; strong ideals related to personal choices and responsibilities led them to resist 
government advice                                                                             
Socio-cultural environment: Eating is a social activity for most people; social support in healthy eating; 
Applying family systems theory to their analysis, these researchers identified three different ways that couples 
initially adapted to the recommended diet - cohesive (teamwork), enmeshed (diabetic spouse dependent on no 
diabetic spouse), and disengaged (diabetic spouse solely responsible for diet). 
Economic environment: Resources: people’s perspectives on how money, time, knowledge, and skills are 
involved in healthy eating; The changing and conflicting advice about healthy eating from experts and the media 
was a reason some study participants gave for not following current dietary recommendations 
Political environment: 
Potential confounders: 
Inclusion: 
 
Outcomes and methods of analysis 
Methods of analysis: Using an iterative process, the authors identified the following three main themes (see 
the outcomes)  
Outcomes: 1) Meanings people associate with healthy eating; 
2) Ways meanings develop and change in relation to life stage and life experiences; 
3) Explanations people provide for the gaps between healthy eating ideals and their actual behaviours. 
Follow-up period: 
 
Results 
 Types of meanings associated with healthy eating (fruits and vegetable, animal food, safe food, functional 


food, general nutrients, vitamins and minerals, fat, carbohydrates, contaminants/toxins, natural, organic, 
homemade, balance, variety, moderation and regular meals and more....)  


 Life stages and life events and experiences related to the meanings for healthy eating (childhood; 
adolescence; adults and aging; marriage/cohabiting; parenting; disease onset; women's transitions)  


 Types of explanations for the gap between healthy eating ideals and behaviours (Identity; Social factors; 
Resources; Food availability)  


 Qualitative 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: A particularly 
interesting and potentially important insight from this review relates to people’s holistic views about healthy 
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eating that embrace psychosocial, physical well-being, and spiritual well-being. The moral aspects of healthy 
eating are also of interest to health professionals, and the theme of rejecting scientific advice is a particular 
concern. Although findings related to these themes seemed more common in recent papers, it is impossible to 
know whether people’s views are changing or whether researchers are uncovering or reporting themes that 
have always existed. Future studies should address these themes and how their specific interpretations are 
associated with social class, culture, personal factors, life course experiences, and/or world views. 
Source of funding: 
Limitations from author: 
Limitations from reviewer: Implications: People interpret healthy eating in complex and diverse ways that 
reflect their personal, social, and cultural experiences, as well as their environments. Their meanings include but 
are broader than the food composition and health outcomes considered by scientists. The rich descriptions and 
concepts generated by qualitative research can help practitioners and researchers think beyond their own 
experiences and are open to audience members’ perspectives as they seek to promote healthy ways of eating. 
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B.4 Smoking 
Authors: Vangeli E, Stapleton J, Smit ES, Borland R, West R 
Year: 2011 
Citation: Addiction 106(12): 2110-21 
Country of study: International 
Aim of study: To identify the predictors of attempts to stop smoking and the predictors of quit attempt success 
in adult general population samples.                                                                                         
Study design: Systematic review             
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Australia, UK, Japan, USA, China, Thailand, Malaysia, Canada, France and Spain                                             
Setting: Not reported 
Sample characteristics: Gender range from 30.3% male to 95% male. Age mean 42.7 (14.4 SD) to 44 years 
(15.6 SD). Sample sizes ranged from 267 to 16,458. 
Attrition details: Lowest rate 83.5%, highest 20% 
 
Study design 
Exposure/s description:  
Physical environment: Not reported 
Socio-cultural environment:  
Demographic and physical variables 
Gender 
Marital status/living with partner 
Have children living at home 
Age  
Majority/minority group  
Education 
Smoking allowed at work 
Home smoking ban  
Current smoking 
Cigarette dependence  
Cigarettes per day  
Smoking and quitting history  
Age when started smoking  
Past attempts to quit 
Longest time off smoking 
Desire to quit 
Motivation to quit  
Intention to quit  
Evaluations of smoking and quitting 
Opinion of smoking  
Health benefit outcome expectancy from quitting in the next 6 months 
Worries about the effect of smoking on health and  QoL 
Enjoy smoking too much to give it up  
Confidence of success in quitting 
Economic environment: 
Income (trend across increasing income category)  
Employed  
Social class (scale of increasing affluence)  
Political environment: Not reported 
Potential confounders: No two studies include the same set of covariates.  A total of 86 predictor variables 
were examined, 26 of which were examined in two or more studies. For review, these were grouped into six 
categories of conceptually similar measures: demographics and physical characteristics, current smoking, 
quitting history, desire to quit, evaluations of smoking and quitting and confidence in quitting. 
Inclusion: Non-intervention prospective studies written in English specifically examining predictors of cessation 
attempts and/or predictors of the success of attempts in adult (i.e. 16 years of age) general population samples 
were included in this review. 
 
Outcomes and methods of analysis 
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Methods of analysis: The analysis of predictors of quit attempt success included only smokers known to have 
made a quit attempt. 
Outcomes:  A quit attempt was defined as follows: participants were smokers at baseline and at a follow-up 
were recorded as having made an attempt to stop smoking between baseline and follow-up. Quit attempt 
success was defined as follows: participants were smokers at baseline and at a follow-up reported having 
stopped smoking and remained stopped at the time of the follow-up. 
Follow-up periods: Not reported 
 
Results 
 Quantitative 
 None of the socio-demographic variables were found to be predictive of making a quit attempt or quit 


attempt success. There was some evidence that higher social grade is predictive of quit attempt success, 
but this was examined in only two studies.   


 Other indicators of affluence (i.e. income, education, employment status) were not found to be predictive of 
either making a quit attempt or quit attempt success in most studies. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: It is important to study 
the determinants of quit attempts separate to predictors of success. 
Source of funding: Cancer Research UK (grant no. C1417/A7972). 
Limitations identified by author: 1) Methodological heterogeneity 
2) Univariate analysis (logistic regression)  
Limitations identified by reviewer: No two studies include the same set of covariates. 
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Authors: Kakde S, Bhopal RS, Jones CM 
Year: 2012 
Citation: Public Health 126(8): 635-45 
Country of study: International    
Aim of study: A systematic review on the social context of smokeless tobacco use in the South Asian 
population: Implications for public health                                                                                        
Study design: Systematic review                                                                               
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: South Asian populations. The populations studied were Bangladeshi, Indian, Nepalese 
and Pakistani.                                                    
Setting: International. Irrespective of their current geographic location but in free-living settings (i.e. excluding 
institutions). 
Sample characteristics: Both smokeless tobacco users and non-users. Sample size varied in each study from 
45 to 1590. Most studies encompassed both sexes; however, two studies in the UK only included women. The 
populations studied had a wide age range of 8-96 years. 
Attrition details: 11 studies reported good response rates of over 60%. 
 
Study design 
Exposure/s description:  
Physical environment: Not reported 
Socio-cultural environment: Studies that compared the correlation of SLT users with non-users stated that 
social and contextual factors act as predictors of use among adolescents. Wide cultural acceptability of SLT use.  
In the UK, reasons for use varied widely; the main reasons were addiction (34.0-84.0%), taste (22.0-75.8%) and 
the perceived improvement of dental health (18.0-29.3%). 
Economic environment: Studies excluded if focused on socio-economic status and education levels of SLT 
users, not on attitudes, beliefs and perceptions 
Political environment: None found      
Potential confounders: Not reported 
Inclusion: Studies included covered:   
1. Attitudes and/or beliefs and/or perceptions towards SLT use (snuff/snus was not included);  
2. Studies from any discipline or theoretical tradition that uses qualitative methods, quantitative methods and 
mixed methods; 
3. Published and unpublished studies found by searches. 
 
Outcomes and methods of analysis 
Methods of analysis: Data extraction forms using tables for quantitative studies and textual summaries for 
qualitative studies were employed. As meta-analysis was not warranted, non-statistical analysis of quantitative 
studies and thematic synthesis of qualitative studies was integrated. Comparisons between studies were difficult 
given different methods and populations, and hence variations between studies are open to interpretation as no 
synthesis of results was possible due to the heterogeneity. 
Outcomes:  
- Age at and reasons for commencement of SLT use 
- Current reasons for SLT use 
- Perceived knowledge of harmful effects 
- Source of information 
- Facilitators and barriers to SLT use 
Follow-up periods: None. Included studies were cross-sectional. 
 
Results 
Quantitative 
 Reasons for starting included peer pressure, cultural and social acceptance, low cost and easy availability, 


medicinal use (both general and oral health), physical and mental relaxation, aid to concentration, and 
marketing strategies involving role models.  


 Studies conducted in India reported that amongst families where SLT use was a taboo, youngsters acquired 
the habit while living away from home.   


 Pregnant women were reported to start SLT use to ‘change the taste in their mouth’; however, they 
continued to use SLT postpartum due to addiction. 
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 Reports SLT cessation attempts from five studies; however, none reported the duration of abstinence. Most 
users were unsuccessful in giving up the habit, a range of 33.3-62.5% thought of quitting. 


 The key requirements for cessation were social, physical and emotional support; these essential factors 
were primarily provided by parents, close family and friends (63.8%). In addition, media (53%) and advice 
from doctors/dentists (39%) also played a significant role in decision making. 


 In India, the main reasons for non-use were fear of cancer (20.1% and 59.1%), poor oral hygiene (39.7%), 
addiction (14.5%), parental disapproval (8.9%) and loss of social status (percentage not reported). 


Qualitative 
 Addiction was the main cause for the struggle to achieve cessation. Lack of information, resources, 


motivation and misconceptions associated with SLT use were also influential.  
 Users in India were positively influenced by physicians’ advice; however, this advice was devalued when 


doctors were users themselves. Studies also reported that peer pressure and isolation were the main 
reasons for resuming the habit, as abstinence restricted their social life with friends who were users. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: The limitations of this 
review were mainly due to the limited studies (n=17), spanning 15 years. 
Source of funding:  Partly funded by the University of Edinburgh Post-Graduate Research Fund. 
Limitations identified by author:  The UK South Asian population probably differs from that of the Indian 
subcontinent, and care should be taken while extrapolating results from one population to another. 
Limitations identified by reviewer: 14 of the included studies were cross-sectional and employed 
questionnaires, two were qualitative and used interviews and focus groups, and one was mixed.  
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Authors: Niederdeppe J, Kuang X, Crock B, Skelton A   
Year: 2008 
Citation: Social Science & Medicine 67(9): 1343-55 
Country of study: International 
Aim of study: To identify promising media campaign strategies to increase smoking cessation and reduce 
tobacco-related disparities among socioeconomically disadvantaged populations                                                                                        
Study design: Systematic Review                                                                                   
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: USA and countries with comparable political systems and demographic profiles such as 
Canada, Australia and Western European nations                                             
Setting: International 
Sample characteristics:  Not clearly reported. Contains mixed sample of young and older adults, with some in 
college and school. Low SES but no ethnicity or gender details presented. 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment:  
Health care access 
Municipal smoking bans 
Socio-cultural environment: 
Education 
Community social capital 
Economic environment:  
Income 
Occupation 
Workplace policies 
Political environment: Not reported      
Potential confounders: Not reported 
Inclusion: Studies included either:    
(1) Explicitly compared the effectiveness of general population media campaigns between lower and higher SES 
populations  
(2) Assessed the overall effectiveness of media campaigns targeted specifically to low SES populations 
 
Outcomes and methods of analysis 
Methods of analysis: Development of a logic framework, to recognise that the causal chain of events linking 
media campaigns to sustained smoking cessation. Qualitative analysis due to wide variation between studies in 
measurement of outcomes. 
Outcomes: 
Message recall 
Motivational response 
Long-term abstinence from smoking 
Follow-up periods: Between 12 months and seven years 
 
Results 
 Quantitative 
 Reduced effectiveness among lower versus higher SES populations was observed at each stage of the 


hypothesized causal chain, including message recall, motivational response and long-term smoking 
abstinence 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Insufficient evidence 
with which to draw stronger conclusions about the most promising messages (why to quit vs. 
how to quit) or executional styles (evocative testimonials vs. less emotional portrayals) to promote smoking 
cessation among low SES populations 
Source of funding: David Gundersen, the Wisconsin Tobacco Prevention and Control Program, and the Robert 
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Wood Johnson Foundation Health and Society Scholars Program 
Limitations identified by author: 1) Focused search strategy on identifying low SES smokers. 
2) Variety of operational definitions to identify low SES smokers 
Limitations identified by reviewer: Few covariates in the analysis 
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Authors: Bader P, Travis HE, Skinner HA 
Year: 2007 
Citation: American Journal of Public Health 97(8): 1434-43 
Country of study: International/Canada?                                                                                    
Aim of study: To synthesise evidence regarding effective strategies for smoking cessation among employed or 
unemployed young adults aged 18 to 24 years                 
Study design: Knowledge synthesis using three complementary approaches - systematic review, Delphi panel 
of experts, focus groups                                                                                   
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Young adults 
Setting: Canada  
Sample characteristics: Not reported 
Attrition details: Not reported 
 
Study design 
Exposure/s description: 
Physical environment: Access to cigarettes, price of cigarettes, smoke-free indoor air restrictions, mass media 
(cigarette ads and sales bans). 
Socio-cultural environment: age of onset, intention to quit, nicotine addiction, association with drinking 
behaviour, friends who smoke, non-smoking parents, non-smoking partner, having children, living with children, 
education level, grades, perceived health status (physical and mental), attitudes regarding harmful effects of 
smoking, misperceptions regarding health risks, involved in physical activities (sports, exercise), attends bars or 
clubs, assuming adult social roles, able to resist peer pressure and other pro-smoking influences, psychological 
characteristics, adolescent rebelliousness and problem behaviour. 
Economic environment: Student, employed vs unemployed, employed: white-collar vs blue-collar and service 
workers 
Political environment: 
Potential confounders: 
Inclusion: 
 
Outcomes and methods of analysis 
Methods of analysis: Synthesis of knowledge from literature, experts & young adults. 
Outcomes: Smoking cessation 
Follow-up period: Not reported 
 
Results 


 Conflicting evidence in the literature regarding the effectiveness of smoking restrictions on young adult 
smoking behaviour. 


 Principal benefit of smoking is its significant social benefit 
 Contrasting views on perceived health risk 
 Participants held negative views toward traditional smoking cessation approaches 
 Important factors in selecting smoking cessation method include need of accurate information, cost, 


convenience, easy accessibility, location outside of hospitals or institutions, emphasis on benefits of 
quitting 


 Little is known about factors that affect smoking cessation among young adults; predictor variables with 
highest agreement among reviewed studies included extent of smoking among friends (eight studies), 
increased price of cigarettes (five  studies), and intent to quit (four studies); inconsistent findings 
regarding education and employment 


 Adults smokers engage in risk minimisation, believe they are at less risk than others, undervalue health 
consequences of smoking, and do not  fully understand short-term effects of smoking; strategies for 
smoking cessation need to be tailored to fit young adults’ health beliefs 


 Important factors in selecting a smoking cessation method include likelihood of its success; its cost, 
convenience, and flexibility; pain of quitting; low-demand interventions; social support; settings in 
naturally occurring social groups (such as community groups and fitness groups); participating in 
activities incompatible with smoking. 
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Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: 1) Lack of intervention 
data on employed and unemployed young adults in the literature. 
2) Few studies in the literature on information and communication technologies as a smoking cessation 
intervention for young adults 
Source of funding: This study was funded through the strategic initiative Advancing the Science to Reduce 
Tobacco Abuse and Nicotine Addiction, a partnership coordinated by the Canadian Tobacco Control Research 
Initiative. 
Limitations from author: Not reported  
Limitations from reviewer: Young people, disadvantaged population - by midlife are we not dealing with 
addiction? 
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B.5 Alcohol 
Authors: Bryden A, Roberts B, Petticrew M, McKee M   
Year: 2013 
Citation: Health and Place 21: 70-85 
Country of study: International   
Aim of study: The associations between community  level social factors and alcohol use                                                                                       
Study design: Systematic review             
Quality score: (++, + or -): ++ 
 
Population and setting 
Source population/s: Population of interest was adult and adolescent males and females.                                                
North America (n = 14), United Kingdom (n = 3), Canada (n = 1), Bolivia (n=1) and Australia (n=1). 
Setting: Communities were defined as neighbourhoods, villages, towns or residential college campuses. Urban, 
rural and mixed. 33 studies were carried out in the United States, three in Canada, three in United Kingdom 
and nine in other countries. A range of community types were included in the studies, with 26 in urban 
communities, two in rural and 17 in mixed urban–rural communities. A further two studies were conducted on 
residential college campuses and one on an American Indian reservation. 
Sample characteristics: Sample sizes of single studies ranged from 206 to 52,780. 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Not reported  
Socio-cultural environment: Disorder and crime, including social disorder (e.g. drug activity, divorce rate), 
physical disorder (e.g. graffiti), safety, crime and violence in the community , social capital (e.g. trust,  
membership, support from neighbours), community norms about alcohol use 
Economic environment: Socio-economic deprivation(e.g. average income, unemployment rate) 
Political environment: Not reported  
Potential confounders: Some studies did not adjust their results for any potential confounders. 
Inclusion: Studies which only explored individual level factors (e.g. individual level demographic or socio-
economic characteristics), parental or peer characteristics (e.g. drinking norms among friends) or genetic 
characteristics (e.g. family history of harmful alcohol use) were excluded  
 
Outcomes and methods of analysis 
Methods of analysis: A narrative synthesis is used to describe the studies and their results 
Outcomes: 
Quantity or frequency of alcohol consumption 
Binge drinking 
Alcohol dependency 
Problem drinking 
Prevalence of drinking among adolescents 
Follow-up periods: Not reported 
 
Results 
 Quantitative 
 18 studies (20 papers with 36 effect estimates) examined the association between deprivation and alcohol 


use.  They produced inconclusive results. 
 Among adults, six studies found no significant association between alcohol use and the level of deprivation 


in a community, all of which investigated heavy or problematic drinking. One study found that men were 
significantly more likely to experience alcoholism symptoms if they had lived in a more deprived community 
(b=0.77)  


 Two studies found no significant association between adult alcohol use and income. Three studies found 
that adult alcohol use and alcohol problems were significantly more likely in wealthier communities. There 
were mixed findings on adult alcohol use from the three studies that focused specifically on income 
inequality within 
communities. There is some indication that alcohol use may be higher in communities with higher 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


58 


unemployment levels. 
 Among adults, one study found no significant association between neighbourhood problems (including noise 


and antisocial behaviour) and regular heavy drinking in London, but this had a low response rate and gave 
no detailed results 


 Ten studies (ten papers and 26 effect estimates) were found on the association between community 
attachment, closeness and supportiveness and alcohol use. 


 One study of adults (two papers) found mixed results on the association between social norms and alcohol 
use. After controlling for social network and individual norms, permissive drunkenness norms were 
associated with higher levels of binge drinking (OR=1.58) but not with moderate drinking (OR=1.14), and no 
associations were found between drinking and communities having permissive drinking norms 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: More longitudinal data 
are required that follow people and communities over time to better estimate temporal associations between 
alcohol consumption and community level social factors 
Source of funding: No external funding was used to conduct this review. 
Limitations identified by author: 1) 36 were cross-sectional, ten were longitudinal and two were before-after 
intervention studies. 24 studied adults, 26 adolescents and two students, with some including both adults and 
adolescents. The variety of exposure and outcome measures examined in the studies also means that it is very 
difficult to estimate the size of the overall effect that these community level factors may have on alcohol use.  All 
of the studies used self-reported alcohol use data, which may have implications for the validity of the outcome 
measures 
Limitations identified by reviewer: Most of the evidence was from cross-sectional studies. 
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Authors: Bryden A, Roberts B, McKee M, Petticrew M 
Year: 2012 
Citation: Health & Place 18(2): 349-57 
Country of study: International; 26 quantitative studies conducted in high-income countries (18 in US, 4 in 
Australia, and remaining four in Canada, The Netherlands, New Zealand and Switzerland)                                                                                
Aim of study: To explore evidence on the influence on alcohol use of community level availability and 
marketing of alcohol.                                                                                     
Study design: Systematic review of observational (cross-sectional and longitudinal) and intervention studies 
was conducted according to PRISMA systematic review guidelines(Liberati etal.,2009); 26 quantitative studies 
included              
Quality score: (++, + or -): ++ 
 
Population and setting 
Source population/s: 
Setting 
Sample characteristics: Men and women of all ages 
Attrition details: 
 
Study design 
Exposure/s description:  
Physical environment: 1) Availability of alcohol: the density of off-premise outlets (e.g. shops) and on premise 
outlets (e.g. bars), distance to nearest outlet, willingness of retailers to sell alcohol to minors (e.g. measured by 
successful purchase attempts), percentage of adolescents that have purchased alcohol from commercial outlets 
and local licensing policies (e.g. community- wide restrictions on hours, days and volumes of alcohol sales).  
2) Marketing related to alcohol: local advertising of alcohol (e.g. billboards, in-store adverts) and the presence of 
local protective messages (e.g. alcohol awareness advertising on billboards or in outlets as measured in the 
primary study). 
Socio-cultural environment: 
Economic environment: 
 
Outcomes and methods of analysis 
Methods of analysis: A narrative synthesis is used to describe the studies and their results, rather than a meta-
analysis. The effect sizes reported in the original studies are presented in Tables 1 and 2 (regression 
coefficients, correlation coefficients, odds ratios and risk ratios). When confidence intervals were not provided in 
the papers, these were calculated where data were available. If no p value is given for a specific result, these 
results were only stated as ‘significant’ or ‘not significant’ in the original paper. 
Outcomes: Alcohol use, including prevalence of drinking, quantity or frequency of alcohol consumed (any type 
of alcohol), and also the extent of harmful alcohol use, including alcohol dependency and problem drinking  
Follow-up period: 
 
Results 
 Qualitative/Quantitative 
 Availability of alcohol 
 Outlet density 
 Distance to nearest outlet 
 Willingness to sell alcohol to minors 
 Local changes to licensing regulation 
 Advertising and media 
 Exterior advertising 
 Interior advertising 
 Health protection message 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: This is the first 
systematic review of evidence on the relationship between alcohol use and availability and marketing of alcohol 
at the community level. Although the current status of the evidence base should be taken into account, policy 
makers should be aware of the possible influence that community level availability and advertising of alcohol 
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have on drinking and heavy drinking, and particularly the possibility that adolescents may be more likely to 
start drinking if they are exposed to alcohol adverts in their community. In the United Kingdom, the health groups 
that recently pulled out of the government’s responsibility deal on alcohol claimed that it does not go far enough 
to protect young people and has a poor evidence base - and the evidence in this systematic review supports the 
need to limit the exposure of young people to alcohol advertising (Hastings and Sheron, 2011). 
Source of funding: 
 
Limitations from author: As this research area is dominated by studies from the U.S., particularly on alcohol 
advertising, more studies are needed from other locations in order to provide a better understanding of the 
associations and also to provide international comparisons. Future studies on alcohol use should also consider 
the health and policy implications of their findings, and part of this will be to consider the usefulness of some of 
the outcome measures used in the current evidence base.  
 
Limitations from reviewer: 
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Authors: Brienza RS, Stein MD 
Year: 2002 
Citation: Journal of General Internal Medicine 17(5): 387-97 
Country of study: International?                                                                                    
Aim of study: To describe how alcohol use disorders (AUDs) affect women, focusing on gender-specific 
implications for primary care physicians (PCPs)                                                                                         
Study design: Overview of literature from 1966-2000                 
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Women 
Setting: International  
Sample characteristics: Gender-specific data from cohort studies of general population or large clinical 
samples are primarily reviewed. 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: 
Socio-cultural environment: Stigma, roles and partners, fear of loss of children  
Economic environment: Financial dependency, employment   
Political environment: 
Potential confounders: Psychiatric comorbidities, age 
Inclusion: Not reported 
 
Outcomes and methods of analysis 
Methods of analysis: Narrative synthesis 
Outcomes: AUD 
Follow-up period: Not reported 
 
Results 
 Societal norms and expectations may make admission of AUD more problematic for women.  
 Although prevalence higher in men, women with AUDs are more likely to seek help, but less likely to be 


identified by their physicians.  
 Common barriers for women to treatment include: income  or underinsurance; fear of abandonment by their 


husband or partner after  help  seeking;  lack  of child  care during treatment; exclusion of pregnant women  
from treatment programs; lack  of transportation secondary  to overall lower levels of socioeconomic status; 
and fear of loss of  custody  of  children. 


 Barriers  for   men seeking  treatment have  been  shown  to  be  more  closely related  to loss of career and 
financial instability. 


 Women begin drinking later than men and often drink alone in the home 
 Alcoholic women are more likely to be left by their   partners, especially   at the time   of entry   into 


treatment, than are alcoholic men. 
 Women are much more likely to attribute their drinking to a traumatic event or stressor and often view their 


drinking as self-medication. 
 While men are more likely to have their drinking affect their jobs and career paths, women are more likely to 


initially experience disruptions in relationships and family life. 
 Women in their  30s to 60s are most  at risk  when they  are divorced  or widowed,  not  employed,  and  


have no children living  at home 
 Alcohol leads to increased vulnerability and potential for violence, especially toward women alcoholics. 
 Homosexually active women reported using alcohol more frequently and in greater amounts and 


experienced greater alcohol-related morbidity than did exclusively heterosexually active women. 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Important areas for 
further research include: genetic studies focusing on distinguishing patterns of AUD inheritance in men and 
women; research specifically aimed at identifying why women have increased vulnerability to alcohol in non-
reproductive organ systems; and the potential for gender differences in the performance of screening 
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instruments for AUDs. 
Source of funding: Not reported  
Limitations from author: Not reported  
Limitations from reviewer: Unclear inclusion/exclusion. Unclear selected and reporting. 
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B.6 Overweight 
Authors: Giskes K, Avendano M, Brug J, Kunst AE 
Year: 2010 
Citation: Obesity Reviews 11(6): 413-29 
Country of study: International 
Aim of study: Examine socioeconomic inequalities in intakes of dietary factors associated with weight gain, 
overweight/obesity among adults in Europe                                                                                       
Study design: Systematic review                                                                                     
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Most were conducted in Scandinavian and Baltic countries, and the UK and Ireland. No 
studies from eastern European countries were located.                                               
Setting: EU, Norway and Switzerland 
Sample characteristics: Two studies that had a time-series design, all other studies had cross-sectional study 
designs. The majority of study sample sizes were large (>4000 participants) and ranged from 297 to 69 383 
participants. 
Attrition details: Study response rates were not reported for approximately 20% of the studies, but the majority 
were greater than 55% (ranging from 39% to 87%) for the remaining studies. 
 
Study design 
Exposure/s description:  
Physical environment: Not reported 
Socio-cultural environment: Not reported 
Economic environment:  
Education 
Occupation 
Income 
Car ownership 
Housing tenure 
Area based indicators of SEP (e.g. deprivation characteristics of areas) 
Political environment: Not reported      
Potential confounders: Age, ethnicity and household composition/size-when household income was used as 
SEP indicator. 
Inclusion: Only included studies: 
1. Published in the peer-reviewed literature; 
2. Published in English; 
3. Conducted among a population-based sample;  
4. Examined at least one of the in-scope dietary factors.  
In-scope studies must have also assessed SEP using at least one measure. Studies that did not report intakes 
of all socioeconomic groups were excluded from the current study 
 
Outcomes and methods of analysis 
Methods of analysis: Narrative synthesis 
Outcomes: Consumption of energy, fat, fibre, fruit, vegetables, energy-rich drinks and meal patterns 
Follow-up periods: Not reported 
 
Results 
Quantitative 


 Socioeconomically disadvantaged groups consume less fibre, fruit and vegetables than their more-
advantaged counterparts, and these dietary inequalities are consistent by gender and region 


 Approximately half the associations examined between SEP and fat intakes showed higher total fat 
intakes among socioeconomically disadvantaged groups. There were no regional or gender differences 
in the direction and magnitude of the inequalities in the dietary factors examined  


 Of the 33 associations tested, 12 found no differences, 13 found higher energy intakes among 
socioeconomically disadvantaged groups and eight demonstrated lower intakes among these groups  


 There were no systematic patterns in associations found by region, socioeconomic indicator or gender 
for fat intake. 
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 There was no regional, gender or SEP indicator variation in the direction and magnitude of associations 
found related to fibre intake. 


 Thirty-five of the 50 associations showed socioeconomic inequalities in fruit consumption, with all 
associations demonstrating lower consumption. These differences were generally moderate-to-large in 
magnitude (i.e. relative difference >10% and odds ratios 0.40–0.70).  Studies with larger sample sizes 
and response rates found more associations between SEP and fruit consumption than those that had 
small sample sizes and lower participation rates. 


 The 23 studies located examined 58 associations between vegetable consumption and SEP; 47 of 
these associations showed lower consumption of vegetables among socioeconomically disadvantaged 
groups. 


Qualitative 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:  Examine the 
contributions of energy-rich drinks, takeaway/convenience foods and meal patterns to socioeconomic 
inequalities in overweight 
Source of funding: Financial support from the Commission of the European Communities, SP5A-CT- 
2006-044128 
Limitations identified by author: Broad range of dietary factors associated with overweight 
Limitations identified by reviewer:  Mostly cross-sectional 
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Authors: Giskes K, van Lenthe F, Avendano-Pabon M, Brug J 
Year: 2011 
Citation: Obesity Reviews 12(501): e95-e106 
Country of study: International; 28 studies conducted in developed countries (16 in US, three in Europe, two in 
japan and seven in Australia or New Zealand)                                                                                   
Aim of study: To examine whether physical, social, cultural and economical environmental factors are 
associated with obesogenic dietary behaviours and overweight/obesity among adults.                                                                                         
Study design: Systematic review of 27 cross-sectional studies and one natural experiment                                                                             
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: 
Setting: 
Sample characteristics: Adults 
Attrition details: 
 
Study design 
Exposure/s description:  
Physical environment: Accessibility and availability Including physical and financial accessibility of products 
and shops that are needed for an (un)healthy diet (e.g. access to shops, and availability of high fat foods and 
less healthy snacks)  
Socio-cultural environment: Social condition. These arise from inter-personal interactions (e.g. marketing) and 
social support 
Economic environment: Material conditions. Including unfavourable working, housing and neighbourhood 
conditions (e.g. neighbourhood deprivation). Obesogenic dietary factors: Dietary factors influence 
overweight/obesity through the energy balance pathway; excess energy intake is arguably the most important 
dietary factor in relation to weight gain and the development of overweight/obesity. 
Political environment: 
Potential confounders: 
Inclusion: 
 
Outcomes and methods of analysis 
6 
 
Results 
 Weight status was consistently associated with the food environment; greater accessibility to supermarket or 


less access to takeaway outlets was associated with a lower BMI or prevalence of overweight/obesity. 
However, obesogenic dietary behaviours did not mirror these associations; mixed associations were found 
between the environment and obesogenic dietary behaviours.  


 Living in a socioeconomically-deprived area was the only environmental factor consistently associated with a 
number of obesogenic dietary behaviours. Associations between the environment and weight status are 
more consistent than that seen between the environment and dietary behaviours. The environment may play 
an important role in the development of overweight /obesity, however the dietary mechanisms that contribute 
to this remain unclear and the physical activity environment may also play an important role in weight gain, 
overweight and obesity. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: The current review 
suggested that accessibility to supermarkets/takeaway outlets or residing in a socioeconomically deprived area 
are environmental factors that may contribute to overweight or obesity and/or obesogenic dietary behaviours. 
These factors need to be targeted in multilevel health promotion interventions and policies aimed at decreasing 
overweight /obesity.The role of other environmental factors, however, should not be discarded without further 
investigation, namely those whose associations with dietary behaviours/weight status were not examined 
or are not possible to infer from the limited number of studies. 
Source of funding: 
Limitations from author: Our search strategy only located studies that were published in peer-reviewed 
journals and referenced in electronic databases, excluding ‘grey’ literature. We tried to minimise any potential 
bias that may be induced from only examining peer-reviewed literature by also performing searches in smaller 
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and more specialized databases (e.g. CSA Illumine). There was also great variation between studies included in 
the current review in terms of the conceptualization, measurement and summary of both the environmental 
factors and dietary behaviours which may have contributed to heterogeneous findings. Although strict inclusion 
criteria were used, environmental or dietary intake measures sometimes differed markedly between studies. 
Most of the studies included in this review were cross-sectional, making it difficult to ascertain 
causality between environmental factors and obesogenic dietary intakes. 
Limitations from reviewer: 
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Authors: Lovasi GS, Hutson MA, Guerra M, Neckerman KM  
Year: 2009 
Citation: Epidemiologic Reviews 31: 7-20 
Country of study: US 
Aim of study: Review of published literature to identify promising approaches for reducing obesity-related 
health disparities affecting persons of low SES, black race and Hispanic ethnicity.         
Study design: Systematic review of US studies with direct relevance to: 1) poor or low-SES individuals; 2) 
African Americans or individuals reporting their race as black; and 3) individuals reporting their ethnicity as 
Hispanic or Latino. Published evidence supplemented with county-level population from 2000 Census and 
sprawl index data.                                                                             
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Persons of low SES, black race, Hispanic ethnicity.  
Setting: USA.   
Sample characteristics: Not reported 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Any built environment (environment search terms related to:a) obesity, b) access to 
healthy foods, c) physical activity), food environment, urban form or sprawl, places to exercise, aesthetics or 
physical disorder, and traffic or crime safety.  
Socio-cultural environment: 
Economic environment: 
Political environment: 
Potential confounders: Area poverty, race, ethnicity, area education, minority population, household income, 
socioeconomic status, area poverty 
Inclusion: Books and unpublished reports not included 
 
Outcomes and methods of analysis 
Methods of analysis: Narrative synthesis 
Outcomes: PA, BMI 
Follow-up period:  Not reported 
 
Results 
 Correlates of built environment: the strongest support for food stores (supermarkets instead of smaller 


grocery/convenience stores), places to exercise, and safety as potentially influential for disadvantaged 
groups.  


 Disadvantaged groups were living in worse environments with respect to food stores, places to exercise,  
aesthetic problems, and traffic or crime-related safety.  


 Proximity to a supermarket is associated with less overweight, obesity, and hypertension, whereas proximity 
to grocery or convenience stores was associated with more overweight, obesity, hypertension, and diabetes 


 Proximity to ethnic markets and supermarkets was associated with higher body mass index among women 
but not men 


 Food prices also been associated with weight change 
 The proximity of food stores, but not restaurants, appears to be correlated with dietary intake and weight for 


our target groups 
 Restaurants appear to be more concentrated in poor neighbourhoods but less common in neighbourhoods 


with a high proportion of black residents 
 There are also studies that find that area poverty predicts more fast food restaurants while predominately 


black race predicts less 
 ‘‘Walkable’’ neighbourhoods with these characteristics have been reported to support physical activity and a 


lower body mass index 
 Residence in a high-sprawl county may hinder physical activity and promote obesity 
 Lacking access to parks, pools etc. may discourage physical activity 
 Proximity to exercise facilities may not be sufficient to affect behaviour for all populations, especially if 


additional barriers such as cost, restricted operating hours, or poor maintenance are present. 
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 Well-maintained sidewalks, trails, and exercise facilities may support physical activity behaviour for our 
target populations 


 Low-income groups perceived less access to indoor and outdoor places to exercise. enjoyable scenery was 
a particularly important determinant of physical activity among lower-income participants 


 American women ranked lacking a safe place to exercise as their number one barrier to physical activity 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Understand the 
historical context in which the current patterns arose and the way built environment characteristics vary in their 
importance for shaping behaviour and health 
Source of funding: This work was supported by the Robert Wood Johnson Foundation Health and Society 
Scholars Program. 
Limitations from author: 1) Lack of agreement on methods for assessing built environment characteristics and 
their consequences.  
2) Quality of environmental measurement may differ across studies in a non-random way. 
Limitations from reviewer: 
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Authors: Jansen C, Sauter S, Kowalski C 
Year: 2007 
Citation: GMS Psycho Social Medicine 9: Doc 07                                                                                            
Country of study: Germany        
Aim of study: Determine whether differences in the use of prevention and health promotion services in 
Germany can be attributed to health inequality between different social status groups                                                                                         
Study design: Systematic review                                                                                   
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Germans                                                
Setting: Germany 
Sample characteristics: Not reported 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Not reported 
Socio-cultural environment: Education, occupation, income and gender 
Economic environment: Not reported 
Political environment: Not reported      
Potential confounders: Not reported 
Inclusion: Not reported 
 
Outcomes and methods of analysis 
Methods of analysis: Not reported 
Outcomes: Health inequality 
Follow-up periods: Not reported 
 
Results 


 Qualitative 
 20 of the 23 reviewed studies provided relatively clear evidence of a significant association between 


higher social status and greater use of prevention and health promotion services.   
 Evidence of this association was provided for almost the whole of Germany 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: 1) Lack of studies on 
tertiary prevention, especially with regards to prevention and health promotion services use among men, as well 
as general studies on health promotion among men and women. 
2) Lack of published intervention studies demonstrating how to better reach the socially disadvantaged 
Source of funding: The project is funded by the Deutsche Forschungsgemeinschaft (German Research 
Foundation, grant no.: JA 1849/1-1). 
Limitations identified by author: 1) Publication bias 
2) Search terms used in this review may have been too narrow 
3) The time lag involved in empirical studies observing changes occurring in real life. 
Limitations identified by reviewer: 
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Authors: Bock C, Diehl K, Schneider S, Diehm C, Litaker D 
Year: 2012 
Citation: Medical Care Research & Review 69(5): 495-518. 
Country of study:  
Aim of study:  
Study design:  
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: Two studies within the sample focused on primary care physicians in general; others 
explicitly targeted general practitioners (n = 5), resident physicians (n = 2), or family physicians (n = 1).      
Setting: North America (n = 9), the United Kingdom (n = 8), and New Zealand (n = 1).  
Sample characteristics: Data on a total of 6,338 physicians and 1,783 other primary care providers were 
represented in this review. The mean proportion of male physicians in the studies weighted by sample size was 
71% (range: 46% to 79%). Although not every study reported participants’ ages, the weighted mean for those 
that did was 41 years (range: 34-45 years).Sample sizes of single studies ranged from 38 to 1,798 physicians 
(median: 175). 
Attrition details: Not reported    
 
Study design 
Exposure/s description:  
Physical environment: Not reported    
Socio-cultural environment: Socioeconomic status   
Economic environment: Not reported    
Political environment: Not reported           
Potential confounders: Not reported    
Inclusion: Studies were included in this review if they met the following criteria defined a priori: 
(a) Study participants comprised primary care physicians (e.g., general practitioners, family physicians, genera l 
internists) or mixed samples including other care providers who might be involved in behavioural counselling 
(e.g., nurses, specialist physicians); 
(b) Observational study design using direct observation or self-report via surveys; 
(c) Studies with a clinical focus on CVD prevention or health promotion;  
(d) Outcomes focusing on either knowledge, attitudes, or actual delivery of behavioural counselling to reduce 
cardiovascular risk. 
Studies were excluded if they examined behavioural counselling for the prevention of diseases other than CVD 
(e.g., cancer, mental disorders, orthopaedic, or sexual transmitted diseases). 
 
Outcomes and methods of analysis 
Methods of analysis: Methodological heterogeneity between studies was estimated using I2 statistics.  Unable 
to conduct a meta-analysis as originally planned; report in individual studies with unadjusted 95% CIs. 
Outcomes: 
Behavioural counselling 
Lifestyle modification 
Knowledge 
Attitudes 
Follow-up periods: Cross-sectional studies or health care surveys 
 
Results 
Quantitative 
 Across studies, seven out of ten physicians felt that behavioural counselling was important and was the 


physician’s responsibility. A minority said that they had no time to spend on preventive medicine (13% 
[6%,19%]) or felt that lifestyle advice during routine consultations should not be part of their job (13% 
[9%,17%]) 


 Physicians rated lifestyle modification as important for good health in the areas of diet (75% to 84%), 
exercise (76% to 92%), and smoking (100%).  


 The proportion of physicians who felt prepared to offer counselling were low for nutrition (28% to 36%), but 
had adequate knowledge to give advice about physical activity. 


 Physicians’ perceived self-efficacy in helping patients change their lifestyle was also generally low in the 
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areas of smoking (4% to 25%), nutrition (5% to 27%), exercise (7% to 29%), and alcohol consumption (7% 
to 21%). 


Qualitative 
 Physician characteristics most closely associated with behavioural counselling included 


female gender, specific training in health promotion, knowledge as well as positive attitudes, and greater 
self-efficacy in changing patients’ health behaviour. 


 Behavioural counselling was more frequently offered to new patients and to those with several CVD risk 
factors or chronic illness.  


 Patients’ age and male gender were not consistently observed across studies and differed by the lifestyle 
factor under consideration. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Studies that 
specifically address these aspects of preventive service delivery are needed for gaining a clearer understanding 
of their impact on the health of the individual and the public 
Source of funding: The author(s) received no financial support for the research, authorship, and/or publication 
of this article. 
Limitations identified by author: 1) Selective reporting or non-reporting in the original studies of narrowly 
defined outcomes may have affected ability assess full scope of counselling practices for cardiovascular risk 
2) Results were limited to studies conducted in developed nations 
3) Sample represented in published 
4) Studies may not have been representative of the larger population of physicians practicing in settings  
Limitations identified by reviewer: 
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Authors: Coles E, Themessl-Huber M, Freeman R 
Year: 2012 
Citation: Health Education Research 27(4): 624-44 
Country of study: Developed industrialised countries                                                                                   
Aim of study: To systematically examine the literature to explore ‘What is known about community-based 
health and health promotion services for homeless people’                                                                                      
Study design: Structured review            
Quality score: (++, + or -): + 
 
Population and setting 
Population: Adults and families experiencing homelessness 
Settings: Developed industrialized countries. Community setting to include hostels, shelters, drop-in centres, 
food banks, churches, centres for homelessness, kerbside 
 
Study design 
Inclusion: Studies that met the following criteria: 
1. English language;  
2. Developed industrialised countries;  
3. Adults and families experiencing homelessness;  
4. Concerned with engagement with health services or health promotion services irrespective of health 


condition and to include any physical and/or mental ill-health conditions; 
5. Community setting to include hostels, shelters, drop-in centres, food banks, churches, centres for 


homelessness, kerbside; 
6. Primary research or empirical evidence; qualitative or quantitative or mixed methods design.  
 
Outcomes and methods of analysis 
Mixed-methods ‘combined separate synthesis’ approach, to blend quantitative and qualitative evidence within in 
a single review. Meta-synthesis of the combined quantitative and qualitative evidence. Purposive rather than 
exhaustive data search. Research questions were refined in the process. The quantitative and qualitative 
findings were merged in an interpretive narrative summary and thematic matrix to address the refined research 
questions. 
 
Results 
 13 studies included. Three themes emerged:  
1. Incorporating homelessness 
2. Health improving  
3. Health engaging.  
 Evidence suggests that as part of a tailored approach to health promotion, homeless people must be 


actively involved in intervention development, ensuring that appropriate, acceptable and potentially effective 
individual elements are incorporated into community-based interventions.  


 The evidence suggests that within the specific context of homelessness, the inputs for health improvement 
and health promotion priorities must be those identified by homeless people (preparedness), with the role of 
staff enabling the formation and maintenance of mutually trusting relationships (interaction) with those 
experiencing homelessness 


 
Notes by review team 
Limitations mentioned: Review was limited to studies conducted in developed, industrialized countries. 
Combined separate synthesis methodology necessitates the reporting of the intervention and qualitative studies 
separately before combining in a thematic synthesis -> possible that critical information is lost as a consequence 
of combining. 
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Authors: Dryden R, Williams B, McCowan C, Themessl-Huber M 
Year: 2012 
Citation: BMC Public Health 12: 723 
Country of study: Developed countries                                                                                   
Aim of study: To establish the nature and extent of current knowledge relating to the uptake and engagement 
with general health checks and preventative health checks for the risk factors of cardiovascular disease in 
particular                                                                                        
Study design: Exploratory narrative scoping review                                                                                    
Quality score: (++, + or -): - 
 
Population and setting 
Population: Hard to reach populations, high risk groups 
Settings: Studies in Western/developed countries 
 
Study design 
Inclusion criteria:  
Population: 
• Western/developed countries 
• Hard to reach populations  
• High risk groups  
Intervention:  
• General health checks 
• Heart disease health checks 
• General/Heart AND other disease-specific health check  
• Studies whose primary outcome was to increase uptake   
• Studies where uptake was documented (of the above interventions) 
Control:  
• Control group not necessary 
Outcome: 
• Initial uptake of screening and/or 
• Long term engagement with services 
 
Outcomes and methods of analysis 
Iterative scoping of the literature to explore the broad state of knowledge regarding attendance at general health 
checks. Narrative synthesis. 
 
Results 
 39 papers included.  
 Those least likely to attend health checks were men on low incomes, low SES, unemployed or less well 


educated. In general, attenders were older than non-attenders.  
 Marital statuswas found to affect attendance rates with non-attenders more likely to be single. White 


individuals were more likely to engage with services than individuals from other ethnic backgrounds. Non-
attenders had a greater proportion of cardiovascular risk factors than attenders, and smokers were less 
likely to attend than non-smokers. 


 The relationship between health beliefs and health behaviours appeared complex. Non-attenders were 
shown to value health less strongly, have low self-efficacy, feel less in control of their health and be less 
likely to believe in the efficacy of health checks. 


 Routine health check-ups appear to be taken up inequitably, with gender, age, socio-demographic status 
and ethnicity all associated with differential service use. Furthermore, non-attenders appeared to have 
greater clinical need or risk factors suggesting that differential uptake may lead to sub-optimal health gain 
and contribute to inequalities via the inverse care law.  


 Appropriate service redesign and interventions to encourage increased uptake among these groups is 
required. 


 
Notes by review team 
Limitations: Studies may have been missed. Widening inclusion criteria to include both geriatric health checks 
and non-developed countries might have been beneficial. 
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Authors: Murray J, Craigs CL, Hill KM, Honey S, House A 
Year: 2012 
Citation: BMC Cardiovascular Disorders 12(120) 
Country of study: International   
Aim of study: Clarify which influences reported by patients predict uptake and completion of formal lifestyle 
change programmes                                                                                        
Study design: Systematic review                                                                                     
Quality score: (++, + or -): - 
 
Population and setting 
Source population/s: USA 5, UK 7, Australia/New Zealand 9, Canada 4, Rest of Europe (Sweden, Denmark, 
Poland) 4, Middle East 3                                                
Setting: International 
Sample characteristics:  Cross sectional 7, Cohort 24, RCT 1, Prospective 23, Retrospective 9 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Not reported  
Socio-cultural environment: 
Emotions 
- Increased anxiety  
- Depression  
- Stress  
- Less distress, lower mental QOL, denial, greater health concerns, higher role resumption 
Psychological beliefs 
- Illness less attributed to lifestyles, increased denial of severity of illness 
- Less control/cure over course of illness/ lower self-efficacy 
- More symptoms attributed to illness/better understanding of illness/illness has greater consequences 
Information & communication 
- Less education  
- Less awareness of blood pressure level 
- Less awareness/knowledge of total cholesterol level or recommended activity levels 
Friends & family support 
Not married / not living with a partner / being single 
Economic environment:  
- Longer commute time  
- Greater distance from venue  
- Problems with transport, rural area - Occupation type - blue collar (vs white) 
- Unemployed / retired/home maker  
- Higher income  
- Having health insurance 
Political environment: Not reported      
Potential confounders Not reported  
Inclusion: Primary or secondary quantitative research studies examining uptake (attending at least one 
session) or completion (attending all sessions) of lifestyle behaviour change programmes in adults (>18 years of 
age) having experienced angina, myocardial infarction or transient ischemic attack, or with hypertension, 
diabetes type II, coronary artery disease or hypercholesterolemia.  
Studies were excluded if they: 
1. Investigated compliance with medication for cardiovascular risk management or long term maintenance of 
lifestyle change (these are arguably separate bodies of research and their inclusion would result in an unwieldy 
report); 
2. Focused on a selected population with specialist needs: 
3. Were culturally unrepresentative of the main ethnic groups residing in Europe; 
4. Included only stroke, chronic obstructive pulmonary disease, peripheral artery disease, and heart failure 
patients or; consisted entirely of Diabetes type I patients (most likely to involve adolescents).  
Primary research studies were further required to report statistical effects. Reviews were included if they were 
statistical meta-analyses of selected factors or narrative reviews with clear reporting of statistical effects 
of factors. 
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Outcomes and methods of analysis 
Methods of analysis:  Narrative synthesis 
Outcomes: Factors most consistently associated with uptake of lifestyle change related to support from family 
and friends, transport and other costs, and beliefs about the causes of illness and lifestyle change. 
Follow-up periods: Not reported 
 
Results 
Quantitative 


 Key themes that contained factors most consistently associated with uptake at lifestyle programmes 
were ‘friends and family support’, ‘transport and other costs’, and ‘psychological beliefs’ 


 Problems with transport, perception of greater consequences to illness and attribution of more 
symptoms to illness were most consistently predictive of uptake. 


 Absence of a partner, lack of employment, transport / distance problems, low self-efficacy and 
perceptions of less control of the illness were commonly predictive of non-uptake 


Qualitative 
 Emotions  


Uptake - Anxiety state; alexithymia; distress caused by symptoms; emotional health (profile of mood 
state; post-traumatic stress disorder, self-motivation 
Completion - problem focused coping; maladaptive coping 


 Psychological beliefs 
Uptake – Overall health beliefs; multidimensional health locus of control; illness perceptions personal 
control; illness perceptions treatment control; illness perceptions timeline 
Completion - Emotional representations; time cyclical (symptoms change) 


 Information and communication  
Uptake - Knowledge of smoking recommendation 


 Family & friends support  
Uptake - Living alone; relationship difficulties 
Completion - Living arrangements 


 Transport & cost  
Uptake – occupation; transport cost and financial difficulty; distance from centre 
Completion – Transport problems; income; occupation, ‘practical barriers’ (broadly defined) 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: 1) There was a 
paucity of studies reporting the relationship between uptake or completion of lifestyle change support and factors 
relating to ‘referrals’, ‘culture’, ‘social support’, ‘the role of the health care professional’, ‘attitudes to 
rehabilitation’, ‘attitudes to exercise’ and ‘balancing and integrating health care needs with everyday life’ 
2) Limited awareness of the main predictors of uptake of lifestyle change 
3) Formalise these areas into an approach that can characterise patient responses in these areas and guide 
decision making about the most suitable type 
Source of funding:  This work was supported by the National Institute of Health Research (KRD/012/001/006). 
Limitations identified by author: 1) Factors show inconsistent patterns with respect to uptake and completion 
of lifestyle change programmes 
2) Representation of patient reported factors was in general not good 
3) Publication bias 
4) Studies reported in the current review that were derived from the systematic review by Cooper et al. were not 
assessed for quality by either the team or in the previous review 
Limitations identified by reviewer:  Adults (>18 years of age) having experienced angina, myocardial 
infarction or transient ischemic attack, or with hypertension, diabetes type II, coronary artery disease or 
hypercholesterolemia. 
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Authors: Hart PL 
Year: 2005 
Citation: Journal of Cardiovascular Nursing 20(3): 170-6 
Country of study: International    
Aim of study: Report the results of an integrative review of nursing research related to women’s perceptions of 
risks for heart disease                                                                                         
Study design: Review   
Quality score: (++, + or -): - 
 
Population and setting 
Source population: More than half of the studies only had participants who were Caucasian women. Limited 
representation of African American, Hispanic, and Asian/Pacific women were in the study sample populations.                                               
Setting: International 
Sample characteristics: Women.  
Attrition details: Not reported      
 
Study design 
Exposure/s description:  
Physical environment: Not reported     
Socio-cultural environment: knowledge of risk, lack of time, family obligations, ethnicity, diet high in saturated 
fat, lack of exercise, Economic environment: Income or lack of money, fear for one’s own safety, job status.  
Political environment: Not reported      
Potential confounders: age.  
Inclusion: Not reported     
 
Outcomes and methods of analysis 
Methods of analysis:  
Outcomes: 
Follow-up periods: 
 
Results 
 Qualitative barriers to health-promoting behaviour are role and caretaking responsibilities, athletic 


incompetence or lack of exercise experience, lack of money, lack of time, and fear for one’s own safety and 
family obligations. Income plays a role in the type of health-promoting behaviours engaged in by women.  


 Women with higher incomes were involved in cardiovascular risk-reducing behaviour such as diet control, 
exercise, and weight management, diet high in saturated fat, lack of exercise, family history  of CHD, and 
hypertension were the most common risk factors identified by women. Age, job status, knowledge of CHD 
risk factors, and family history do not positively influence health promoting behaviour of women. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Explore women’s 
perceptions of CHD risk factors. Understanding the relationship between perceived risk for CHD in women and 
motivation to engage in health-promoting behaviour, explore the conflict between current behaviour and barriers 
to behaviour change.  
Source of funding:  
Limitations identified by author: 
Limitations identified by reviewer: Study selection was limited to the first author being a nurse researcher 
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Authors: Ryan A 
Year: 2009 
Citation: BMC Public Health 9(96) 
Country of study: UK 
Aim of study: Review evidence about who uses self-tests and other self-care activities                                                                                        
Study design: Review 
Quality score: (++, + or -): + 
 
Population and setting 
Source population: Not reported                                                    
Setting: UK  
Sample characteristics: Not reported    
Attrition details: Not reported     
 
Study design 
Exposure/s description:  
Physical environment: Not reported 
Socio-cultural environment: Not reported     
Economic environment: Not reported     
Political environment: Not reported      
Potential confounders: Income and occupation.  
Inclusion: Studies were included if they were published during the last 15 years in a peer-reviewed journal and 
they reported factors, reasons or characteristics associated with a relevant activity among adults resident in the 
UK.  
Studies were excluded if they did not concern a relevant activity or report factors, reasons or characteristics 
associated with an activity. Remaining studies were then excluded:  
1. If they did not involve adults or did not differentiate between children and adults;  
2. If they specified that the activity was initiated by a doctor or nurse; 
3. If they only studied intention or willingness to do an activity;  
4. If they involved people with specific conditions where the results would not be generalisable;  
5. If they did not involve UK residents or differentiate between residents of the UK and other countries. 
6. Finally, reviews, letters or opinions were excluded, although reviews were retrieved so that relevant 


references could be identified. 
 
Outcomes and methods of analysis 
Methods of analysis:  
Outcomes: 
Follow-up periods: 
 
Results 
 Qualitative.  
 People who engaged in self-care activities were likely to be affluent and/or educated, taking non-prescribed 


alternative medicines was more likely in women than men, and people of Black African origin were more 
likely than white people or people of South Asian origin to take non-prescribed alternative medicines.   


 One high quality population-based survey reported on ethnicity: this found that people who were white were 
more likely to use herbal supplements than other people on-smokers and people who took regular exercise 
were more likely to have seen a chiropractor or osteopath than other people  


 Two high quality population-based surveys examined behaviour. One found that herbal supplement use was 
associated with not smoking and being active, although only being active remained significant after adjusting 
for other variables 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author:   
Source of funding: Not reported     
Limitations identified by author:  
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Limitations identified by reviewer: Only seven includes used population-based samples 
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Authors: Yarcheski A, Mahon NE, Yarcheski TJ, Cannella BL 
Year: 2004 
Citation: Journal of Nursing Scholarship 36(2): 102-8 
Country of study: International   
Aim of study: Determine magnitude between positive health practices and predictor variables            
Study design:  
Quality score: (++, + or -): + 
 
Population and setting 
Source population: Not reported                                                
Setting: USA (n=25), England (n=2), Canada (n=1) 
Sample characteristics: Not reported: 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Loneliness, social support, perceived health status, self-efficacy, future time 
perspective, self-esteem, hope and depression.  
Socio-cultural environment: Stress, education, marital status, age, and sex.  
Economic environment: Income 
Political environment: Not reported      
Potential confounders: Not reported  
Inclusion: Studies were included when:  
1. PLQ used to measure positive health practices- different measures could be used for each predictor; 
2. Minimum of three reports included;  
3. Adequate statistics were reported 
4. Published in English 
 
Outcomes and methods of analysis 
Methods of analysis:  
Outcomes:  
Follow-up periods: 
 
Results 
 Quantitative. 
 Eight predictors (loneliness, social support, perceived health status, self-efficacy, future time perspective, 


self-esteem, hope and depression) had moderate effect sizes Six (stress, education, marital status, age, 
income, and sex) had small effect sizes. 


 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Not reported . 
Source of funding: Not reported.  
Limitations identified by author: Not reported.  
Limitations identified by reviewer: Unclear who the people included are; age; ethnicity etc. 
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Authors: Kurian AK, Cardarelli KM 
Year: 2007 
Citation: Ethnicity & Disease 16(1): 143-52 
Country of study:  
Aim of study: expand our understanding of the factors associated with racial/ethnic disparities in cardiovascular 
disease (CVD) risk factors                                                                                        
Study design: Review    
Quality score: (++, + or -): -   
 
Population and setting 
Source population: USA                                                
Setting: USA.  
Sample characteristics: Defined in racial/ethnic minority populations 
Attrition details: Not reported 
 
Study design 
Exposure/s description:  
Physical environment: Not reported.  
Socio-cultural environment: Diet, Leisure-time. 
Economic environment: Not reported.  
Political environment: Not reported.     
Potential confounders: Education and income levels 
Inclusion: English-language, population-based CVD studies published from 1995 to the present, which included 
one or more racial/ethnic comparison, with two or more CVD risk factors studied, in adult population 
 
Outcomes and methods of analysis 
Methods of analysis:  
Outcomes:  
Follow-up periods: 
 
Results 
Quantitative  
 No one racial/ethnic minority population was consistently found to have a higher or lower prevalence of 


hypercholesterolemia. Mexican American women had the highest prevalence of no leisure-time physical 
activity compared to Black and White women.   


 American Indian Alaskan Native had higher prevalence of no leisure-time physical activity compared Whites.  
 After adjusting for demographic differences, they reported that only Black people were significantly more 


likely to report a higher level of physical inactivity compared to White people.  
Qualitative 
 Mexican Americans had a significantly lower prevalence of smoking than other ethnic groups.   
 American Indian, Alaskan Native populations had significantly higher prevalence of smoking compared to 


White populations 
 
Notes by review team 
Evidence gaps and/or recommendations for future research noted by study author: Consider the impact 
of more fundamental determinants of CVD risk factors  
Source of funding: Not reported  
Limitations identified by author: Race is often considered a proxy for socioeconomic conditions and 
environmental factors diverse study design slack of standardized operational definition of modifiable CVD risk 
factors  
Limitations identified by reviewer: Poor description of strategy and process 
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APPENDIX C1. Evidence table for qualitative studies in midlife populations  


 


C1.1 Physical Activity: Men 
Authors: Caperchione CM, Vandelanotte C, Kolt GS, Duncan M, Ellison M, George E, Mummery WK. 
Year: 2012 
Citation: American Journal of Men’s Health 6(6): 453-461 
Country of study: Australia 
Aim of study: Understanding the challenges and motivations to physical activity participation and healthy eating 
in middle-aged Australian men                                                                                     
Study design: Qualitative - focus group study                                                                                 
Quality score: (++, + or -): + 
 
Population and setting 
Australian men, central Queensland (n=30).  
Area includes urban, rural and coastal areas; Mean age 43.8 (SD 10.84), 89% had university or technical 
studies education, 96.7% in full time work. 
Ethnicity: not reported 
 
Study design 
Six focus group sessions conducted over three months. Participants recruited from local industries and 
organisations. 
 
Outcomes and methods of analysis 
Data analysis focused on themes concerning the challenges and motivations to men’s physical activity 
participation and health eating behaviours. Two researchers identified themes and reached consensus regarding 
emerging themes through discussion to resolve discrepancies. 
 
Results 
 Knowledge and awareness of PA: The majority of participants had a very good understanding of what 


constitutes PA and of PA guidelines. Many participants also acknowledged that being physically active 
meant decreasing sedentary time. 


 Barriers and challenges of PA: Lack of time to be physically active, other factors often took priority, work, 
child care and family responsibilities. Participants also reported laziness or lack of motivation to be 
physically active, many PA programs (other than sport) are not of interest to them.  


 Motivations for engaging in PA: For better health, to lose weight and feel better, prevent disease, to be 
good role models for children and educate them about healthy living, ensuring they stayed healthy enough 
to undertake essential daily activities and activities they enjoyed e.g. recreation, travel, hobbies as they got 
older, fear of becoming ill. 


 
Notes by review team 
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Authors: Hooker SP, Wilcox S, Rheaume CE, Burroughs EL, Friedman DB 
Year: 2011 
Citation: Ethnicity & Disease 21(3): 261-267 
Country of study: US 
Aim of study: Factors related to physical activity and recommended intervention strategies as told by midlife 
and older African American men.                                                                             
Study design:  
Quality score: (++, + or -): +  
 
Population and setting 
African American men (n=49), aged 45-88 years.  
Recruitment was via mailings and announcements to county departments on aging, senior centres, senior 
residential communities, participants in previous research projects, mass communication and word of mouth. 
 
Study design 
Personal interviews about barriers to PA, enablers and preferences, and components that would render a PA 
programme appropriate for and appealing to AA men of similar ages. 
 
Outcomes and methods of analysis 
Common themes were identified by multiple research staff. Inter-rater agreement of at least 85% between 
coders was considered an acceptable threshold for coding consistency. Major themes extracted from the data. 
 
Results 
 Preferences: Preference for walking as a good form of PA.   
 Benefits: Improving muscle tone, strength, stamina, sexual performance, physical appearance; medical 


benefits e.g. improving blood pressure; quality of life benefits - being healthier, feeling better, living longer.  
 Barriers: Physical ailments and chronic conditions , lack of time due to conflicts with work, family and other 


responsibilities, lack of motivation, lack of support from spouse, partner, children, friends; lack of access 
including costs for gyms, limited places and inconvenience e.g. having to drive to do PA.  


 Intervention strategies: Walking most commonly recommended PA, then sports-related activities e.g. 
tennis, golf, basketball etc. Gyms, recreation centres, church recommended as locations for PA, 
camaraderie and fellowship, a partner to be active with. However most men favoured being in a program 
with only other men. 


 Competition with team sports, games etc mentioned by some men or being encouraged to compete within 
themselves for self-motivation. Other elements e.g. nutrition and healthy eating. 


 
Notes by review team 
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Authors: Hooker SP, Wilcox S, Burroughs EL, Rheaume CE, Courtenay W. 
Year: 2012 
Citation: Journal of Men’s Health 9(2): 79-88 
Country of study: US 
Aim of study: The potential influence of masculine identity on health-improving behaviour in mid-life and older 
African American men.                                                                                      
Study design: Qualitative - Interview study                                                                                 
Quality score: (++, + or -): + 
 
Population and setting 
African American men (n=49), aged 45-88 years.  
Recruitment was via mailings and announcements to county departments on aging, senior centres, senior 
residential communities, participants in previous research projects, mass communication and word of mouth.  
Population as above? 
 
Study design 
Personal interviews using an interview guide including questions about general health, masculine identity, about 
barriers, enablers and preferences to PA. A brief masculine identity survey was also completed to assess 
participants’ attitudes about being a man.  
 
Outcomes and methods of analysis 
Comparing and contrasting emerging themes within and across the interviews was used to detect similarities 
and differences in the data. 
 
Results 
 Potential negative and positive influences of manhood on health included avoiding healthcare appointments 


and being a good example to children/others. Responses could be assigned to either a positive or negative 
influence on health. The concept of being a man led them to hide any signs of pain or suffering.  


 The concepts of tough, macho and reckless were also related to poor health behaviours such as drinking, 
smoking, poor diet and being sedentary, avoiding doctor visits and other health appointments.  


 On the positive side, the concept of responsibility was prevalent in that many men described remaining 
physically active, eating better and getting adequate rest so that they could take care of themselves and live 
longer, and thereby provide better for their families. 


 
Notes by review team 
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Authors: Vandelanotte C, Caperchione CM, Ellison M, George ES, Maeder A, Kolt GS… Mummery WK 
Year: 2013 
Citation: Journal of Health Communication 18(9): 1070-1083 
Country of study: Australia 
Aim of study: What kinds of website and mobile phone-delivered physical activity and nutrition interventions do 
middle-aged men want?                                                                                      
Study design: Qualitative - focus group study                                                                                 
Quality score: (++, + or -): + 
 
Population and setting 
Australian men, central Queensland (n=30).  
Age range 35-54 years, mean age 43.8 (SD 10.8).  
Ethnicity: not reported.  
Recruitment was from local industries and university. The majority of the men were confident using the internet 
(80%), owned a 3G capable mobile phone (80%) and were not meeting PA or fruit and vegetable intake 
guidelines. 
 
Study design 
Six focus group sessions using a discussion guide to facilitate the conversations and to unveil participants 
opinions, perceptions, beliefs about the use of the internet and mobile phones to improve physical activity and 
nutrition behaviours. 
 
Outcomes and methods of analysis 
Data analysis used an inductive approach, focusing on themes concerning the use of the internet and mobile 
phones to improve PA and nutrition behaviours. 
 
Results 
Six themes were identified:  
1. Internet experience - about current experience and internet skills;  
2. Preferred website characteristics - websites need to be fast, very easy to use, be clean with clutter-free 


pages and use concise language, with reliable factual information endorsed by a trustworthy organisation; 
3. Web 2.0 and social networking applications: time is a major limiting factor so social networking is not a high 


priority, support for interactive features that could give feedback;  
4. Specific website features - podcasts, instructional videos, and step-by-step pictures were highly supported 


by the participants, with ordinary average men portrayed in the pictures;  
5. Online PA and diet self-monitoring - supportive of the concept of using self-monitoring tools for PA and diet 


on the internet, there was concern it might be inconvenient and time-consuming which would lead to lack of 
adherence over a short period of time. Majority more interested in personal goals or challenges than 
competing with others;  


6. Mobile phones as a method of intervention delivery - not of interest to most participants, though more open 
to the idea if they had a smartphone. 


 
Notes by review team 
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C1.2 Physical Activity: Women 
Authors: Berg JA, Cromwell SL, Arnett M   
Year: 2002 
Citation: Health Care for Women International 23(8): 894-904 
Country of study: US 
Aim of study: Physical activity perspectives of Mexican American and Anglo American Midlife women.                                                                                   
Study design: Qualitative - focus group study (Internet)                                                                             
Quality score: (++, + or -): + 
 
Population and setting 
Anglo-American (n=6), Mexican American (n=10) women in Arizona, not currently participating in an organised 
PA programme.  
Women were recruited from community social groups and churches. 
 
Study design 
Three focus groups conducted: one Anglo-American, one Mexican American (conducted in Spanish) and one 
Mexican American (conducted in English). A semi-structured interview guide was used that posed questions 
about what participants believed were the benefits of and barriers of PA. 
 
Outcomes and methods of analysis 
Transcripts from each focus group analysed separately initially but data from the two Mexican American groups 
were combined 
 
Results 
Anglo-American women  
 Factors preventing PA: Physical problems, no physical talent, inability to keep up with the group, lack of 


time and too many other activities, most PA not appropriate for women, social discomfort in engaging with 
group PA. 


 Factors promoting involvement: A formal group needed for motivation, a routine makes it easier to 
continue, the PA must be enjoyable in order for the women to participate, mixed responses to verbal 
encouragement, acceptable if it is sincere.  


Mexican American women  
 Barriers to participation in PA: too old to engage in PA, belief that no physical change possible, self-


conciousness about current appearance, environmental factors including transport, cost of organised 
activity, other time commitments including taking care of family, church attendance, need approval of family 
members, particularly husbands.  


 Motivators to participation in PA: to join family/peers, live longer, improved health and energy, maintain or 
enhance ability to care for family, PA that could be shared with family members. 


 
Notes by review team 
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Authors: Im EO, Ko Y, Hwang H, Chee W, Stuifbergen A, Lee H, Chee E 
Year: 2012 
Citation: JOGNN: Journal of Obstetric, Gynecologic& Neonatal Nursing 41(5): 650-658 
Country of study: USA 
Aim of study: Asian American midlife womens attitudes towards physical activity (online forum).                                                                                   
Study design: Qualitative - focus group study                                                                               
Quality score: (++, + or -): + 
 
Population and setting 
Asian American women (n=17), aged 40 to 60 years (mean age 49 yrs, SD 5.9).  
Women were recruited through internet communities for midlife women and internet communities for ethnic 
minorities. For inclusion, women had to be ambulatory and able to participate in all forms of PA, could read and 
write English. Those who had high CVD or musculoskeletal risk factors were excluded.  
 
Study design 
Internet online forum topics included attitudes to physical activity, and seven topics on ethnic specific topics, 
through a project website. 
 
Outcomes and methods of analysis 
Thematic analysis with constant monitoring of themes and ideas and quality of analysis throughout the process.  
 
Results 
Three major themes relating to Asian American midlife women’s attitudes towards PA:  
1. Keeping traditions - maintaining traditional foods and culture, physical activity incorporated into their lives 


through household chores, extra time in the day was reserved for family, cultural networking and difficulty in 
participating in PA with those from other cultures because of language barriers or differences in cultural 
background ,acculturation to US culture of more driving and less walking 


2. Not a priority - priority for most was children, sacrifice their own needs, more opportunities as children 
become older, Asian culture prioritises intellectual activity over PA, family or social events prioritised 


3. Not for Asian girls - lack of encouragement, perceived lack of physical ability 
 
Notes by review team 
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Authors: Im EO, Ko Y, Hwang H, Chee W, Stuifbergen A, Walker L, Brown A 
Year: 2013 
Citation: Journal of Midwifery & Women’s Health 58(4): 440-450 
Country of study: US 
Aim of study: Exploring midlife women's attitudes toward physical activity                                                                                   
Study design: Qualitative - focus group study (online forum)                                                                                
Quality score: (++, + or -): + 
 
Population and setting 
Midlife women (n=90), aged 40-60 years (mean age 49.4, SD 5.2).   
Ethnicity: 29 white, 23 Hispanic, 21 African American, 17 Asian women.  
Women had to be ambulatory and able to participate in all forms of PA. Recruited through 2309 internet 
communities for midlife women and 4421 internet communities for ethnic minorities. 
 
Study design 
Internet online forum topics included attitudes to physical activity including gender and racial/ethnic differences 
in PA, and separate racial/ethnic specific online forums through a project website 
 
Outcomes and methods of analysis 
Two sets of online forum topics on attitudes towards PA and racial/ethnic specific contexts were used for all the 
online forums. Data from the four groups was analysed as a whole by three analysts at the level of codes using 
thematic analysis. 
 
Results 
Attitudes towards PA that were common across all ethnic groups were represented in five themes:  
1. PA is good for health - importance of PA to maintain a healthy life; 
2. Not as active as I could be - main reason was lack of time, sedentary lifestyle, family responsibilities, life 


events 
3. PA was not encouraged - gender, and culture cited by Hispanic and Asian women; 
4. Inherited diseases motivated participation in PA  e.g. high blood pressure, diabetes, obesity, stroke; 
5. Lack of accessibility to PA - safety of neighbourhood environment and financial issues. 
 
Notes by review team 
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Authors: Folta SC, Goldberg JP, Lichtenstein AH, Seguin R, Reed PN, Nelson ME 
Year: 2008 
Citation: Preventing Chronic Disease 5(1): A06.1-9                                                                                     
Country of study: US 
Aim of study: Factors related to cardiovascular disease risk reduction in midlife and older women                                                                                      
Study design: Qualitative - focus group study/interview study                                                                                 
Quality score: (++, + or -): + 
 
Population and setting 
Sedentary, white women (n=38), aged 40 years or older (age range 40 to late 80s) in Kansas and Arkansas and 
25 Cooperative State Research, Education and Extension Service agents in those states. 
 
Study design 
Four focus groups with women and interviews with the Cooperative State Research, Education and Extension 
Service agents. Also, environmental audits of grocery stores and the physical environment were done in three 
communities. 
 
Outcomes and methods of analysis 
The discussion guide for the focus groups was designed to address four key topic areas: 
1. Awareness and knowledge about CVD risk factors;  
2. Attitudes, perceptions and barriers about PA;  
3. Attitudes, perceptions and barriers regarding a heart healthy diet;  
4. Opinions about nutrition and PA interventions. 
 
Results 
1. Most women were aware of modifiable risk factors for CVD  
2. Barriers to PA included weather, disruption to routine, feeling self-conscious in the gym for indoor activity, 


PA boring, did not want another commitment and would like strategies for incorporating PA into their regular 
lifestyle e.g. taking stairs rather than the elevator.  


3. Common barriers to achieving a heart-healthy diet were time (especially for women with children at home) 
and concern about wasting food. Although heart-healthy foods were readily available, women said they 
found it difficult to avoid less healthy foods and high calorie unhealthy snacks. Other barriers included 
pressure to eat at social events, perception of conflicting health messages, hunger when they try to cut 
down on portion sizes, lack of menu planning leading to eating out, not liking fruit and vegetables, difficulty in 
changing eating patterns from childhood. 


4. Liked hands on interventions that helped putting knowledge into practice, with reasonable realistic goals and 
recognition for achieving goals. 


 
Notes by review team 
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Authors: Yarwood J, Carryer J, Gagan MJ 
Year: 2005 
Citation: Nursing Praxis in New Zealand, 21 (3), 24-37                                                                                         
Country of study: New Zealand                                                                                  
Aim of study: Factors influencing ability of midlife women to maintain PA over time.                                                                                        
Study design: Qualitative - interview study                                                                                    
Quality score: (++, + or -): + 
 
Population and setting 
Midlife women (n=10), aged 37-55.  
One woman was Maori, two English, seven New Zealanders.  
Educational qualifications ranged from completion of secondary schooling to postgraduate qualifications. 
 
Study design 
A qualitative feminist approach used to guide the study. Two semi-structured interviews conducted to explore 
factors influencing their ability to maintain PA over time. 
 
Outcomes and methods of analysis 
Thematic analysis. Early analysis produced 29 themes, all of which were integrated then distilled into four core 
themes. 
 
Results 
Four core themes:  
1. ‘Exercise is part of me part of my life’ - PA became part of who they were. Positive feelings associated with 


exercise not only improved their self-esteem but also their body image. The possibility of a slim body is seen 
to focus resolve. Positive feelings related to exercise - feelings of wellbeing and enjoyment;  


2. Exercise and ageing - a motivating factor was to be fit and healthy in later years in order to enjoy life;  
3. Disease prevention, stress release, mental health and weight control. PA whether that was walking, running, 


biking, gardening etc. involvement on their terms;  
4. Social roles - incorporating PA into a busy life can be difficult, family life. Lack of time was a constant 


challenge, Financial constraints for gym membership etc, Guilt about balancing work, childcare preventing 
activity; Injuries, health issues and family concerns were all barriers. 


 
Notes by review team 
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Authors: Segar M, Spruijt-Metz D, Nolen-Hoeksema S 
Year: 2006 
Citation: Sex Roles 54(3-4): 175-187 
Country of study: US 
Aim of study: To investigate the relationship between midlife women's physical activity motives and their 
participation in physical activity.                                                                                      
Study design: Qualitative - survey                                                                                 
Quality score: (++, + or -): + 
 
Population and setting 
Midlife women (n= 59), European-Americans 86%, Latinas 2%, African Americans 10%; 71% had a college or 
advanced degree, (mean age 45.6 years, SD 6.8).  
Inclusion criteria: women aged 35-60.  
Participants recruited from the University of Michigan Women’s Health Registry, the purpose of which is to 
increase the participation of women in clinical research. 
 
Study design 
An introductory letter and copy of the survey were mailed to all participants who matched the study criteria. 
There was a 70% response rate to the surveys. 
 
Outcomes and methods of analysis 
Inductive qualitative methods used to determine participants motives for PA. Participants were asked to write a 
narrative about being physically active. Also two survey questions asked: 
1. What would your most important goal be for doing your imagined PA? 
2. What would your reasons be for choosing to participate in your chosen PA.  
Participants were coded as having body shape motives (related to weight loss or body shape) if they if they 
wanted to lose or maintain weight or if they included the words shape, calories or toning in their open-ended 
responses. 
 
Results 
 44% of participants were categorised as having motives related to weight loss and/or body shape  
 56% reported motives that were not related to body shape  
 There were no significant differences between participants who had body shape motives in BMI or 


demographic variables.  
 Participants who had body shape motives for being physically active reported less PA participation than did 


those whose motives were related to things other than body shape, toning or losing weight. 
 
Notes by review team 
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Authors: Vaughn S    
Year: 2009 
Citation: Rehabilitation Nursing 34(1): 17-23 
Country of study: Latin America                                                                                  
Aim of study: Factors that influence the participation of middle-aged and older Latin-American women in 
physical activity                                                                                  
Study design: Interview study                                                                               
Quality score: (++, + or -): + 
 
Population and setting 
Latin-American women (n=25) divided into 2 cohorts:- women 40-60 years old were assigned to middle-aged 
group (n=13) and women 61-85 (n=12) were placed in the older group.  
 
Study design 
Ethnographic research design used to study the factors that influence participation of middle-aged and older 
Latin-American women in regular PA and exercise. Open-ended questionnaire used to guide interviews. 
Perceptions of health, the health activities in which they are engaged and the factors that influenced their 
participation in PA comprised the three categories of response. 
 
Outcomes and methods of analysis 
Transcribed data and field notes analysed for common themes. 
 
Results 
 Factors that facilitated the women's participation in PA were identified as 'sense of self', decreased feelings 


of stress, feeling good about one's self, a sense of wellbeing, a desire to manage chronic diseases such as 
hypertension, a desire to lose weight and having experienced a personal health event.  


 Barriers to physical activity: Physical illness or disability, pain, fatigue, lack of self-motivation, worry and 
embarrassment. Extrinsic barriers included various role demands of Latin-American women, including child 
care and household chores or tasks, time limitations cited by participants working outside the home, 
negative environmental considerations such as unsafe neighbourhoods or weather, availability of and 
access to community based programs. Some of the Latin-American women expressed fears about getting 
lost and not being able to ask for directions because of language barriers. 


 
Notes by review team 
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C1.3 Physical Activity: General 
Authors: Withall J, Jago R, Fox KR 
Year: 2010 
Citation: Health Education Journal 70(2): 206-216. 
Country of study: UK 
Aim of study: Who attends physical activity programmes in deprived neighbourhoods? 
Study design: Survey 
Quality score: (++, + or -): ++ 
 
Population and setting 
Setting was a highly deprived suburb of Bristol with the city's lowest life expectancy.  
A questionnaire was completed by 152 adult and adolescent PA session participants: 74% were adults (19% 18-
34y, 11% 35-54y, 45% >55y). 88% were White, 8% Black/AfroCaribbean, 3% Asian. 
 
Study design 
Desk research and venue visits were used to assess provision of physical activity sessions. Local publications, 
directories, websites and contacts used to generate a list of local PA sessions. Venues visited to confirm 
sessions were currently running and to add any additional activities.    
The survey comprised a questionnaire collecting age, gender, postcode, height, weight, ethnicity, attendance 
duration, and regularity, attendance with a friend, communications channel and any other activity sessions or 
community groups. 
 
Outcomes and methods of analysis 
Chi squared tests of independence were used to examine differences in area of residence, gender, age and BMI 
range. 
 
Results 
 The majority of participants were female (76.3%), 56% over 55 years of age, 37.5% overweight/obese.  
 Only 45.4% of participants were resident in the study area.  
 There was no significant difference in the type of activity attended by gender.  
 The overweight/obese attended more strength and flexibility sessions such as yoga and tai chi.  
 18-34 y attended aerobic and sports sessions. 
 35-54 y predominantly attended aerobic sessions, with over 55 y spread more evenly over aerobic, strength 


and flexibility sessions, dance and sport. 
 Activities developed and delivered by local residents or groups attracted most local participants.  
 Local authority funded exercise initiatives are not very successful at reaching their target group, particularly 


for men. 
 
Notes by review team 
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Authors: Rimmer JH, Riley B, Wang E, Rauworth A., Jurkowski J 
Year: 2004 
Citation: American Journal of Preventive Medicine 26(5), 419-425 
Country of study: US 
Aim of study: Physical activity participation among persons with disabilities: barriers and facilitators                                                                                      
Study design: Qualitative - focus group study                                                                                
Quality score: (++, + or -): + 
 
Population and setting 
Conducted in 10 regions of the US in 2001 to 2002.  
Participants were:  
1. Consumers with disabilities (n=42); mean age 40.2 (SD 12.8); 54.8% male;   
2. Architects  
3. Fitness and recreation professionals  
4. City planners and park district managers  
Number of participants not reported (except for consumers with disabilities (above)). 
 
Study design 
Focus groups were facilitated by two members of the research team. Participants recruited through the Disability 
and Business Instructional Technology Assistance Centres. 
 
Outcomes and methods of analysis 
Notes taken during the focus group sessions were analysed using a note-based approach to identify major 
themes. Tape recordings were then analysed according to the themes identified through note analysis 
 
Results 
178 barriers and 130 facilitators to the physical activity participation of persons with disabilities. Only major 
themes are reported here due to lack of space. See original paper for full details. Major themes were  


 Barriers and facilitators relating to the built and natural environment  
 Economic issues  
 Emotional and psychological barriers 
 Equipment barriers  
 Barriers related to the use and interpretation of guidelines 
 Information-related barriers 
 Professional knowledge, education and training issues 
 Perceptions and attitudes of people who are not disabled 
 Policies and procedures 
 Availability of resources 


 
Notes by review team 
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C1.4 Diet 
Authors: Brown NA, Smith KC, Kromm EE 
Year: 2012 
Citation:  Women & Health 52(3): 234-251 
Country of study: US 
Aim of study: To determine the perception of women of the relationship between recent life events, transitions 
and diet in midlife                                                                                     
Study design: Qualitative - focus group study                                                                                 
Quality score: (++, + or -): + 
 
Population and setting 
Women (n=43) with limited financial resources (incomes below 250% of the federal poverty level), aged 40-64, 
conducted in Maryland.  
Ethnicity not formally reported but authors report all groups were diverse in terms of race/ethnicity and culture of 
origin. 
 
Study design 
Four focus groups in women aged 40 to 50 years and four focus groups in women aged 51 to 64. Recruitment 
was from the county database of women served by the Centers for Disease Control and Prevention funded 
breast and cervical cancer early detection programme (the programme offers free screening to uninsured and 
underinsured women with incomes below 250% of the federal poverty level). 
 
Outcomes and methods of analysis 
The analysis was based on data initially coded for the thematic category ‘life course changes’. This was not the 
primary focus of the overall study, but during the data coding and analysis a theme related to issues of recent 
changes to family structure and household composition emerged as important factors in how women understood 
their diet. 
 
Results 
Transitions and events related to household structure, health status, phases of motherhood, and shifts in 
financial employment status all had the potential impact on women's dietary decisions and dietary behaviours. 
These themes were consistent across both age groups studies. 
 
Notes by review team 
The authors did not collect demographic participant data except age range. The data presented emphasises the 
complexity and interconnectedness of multiple factors and it is not clear from the data which factors are 
consistent barriers or facilitators to healthy dietary behaviours. Different factors may differ in different people e.g. 
children leaving home could disrupt eating habits and patterns, but for some people it encouraged other 
behaviours (e.g. taking up cooking again). 
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Authors: Hammond GK, Chapman GE, Barr SI 
Year: 2011 
Citation: Journal of Human Nutrition & Dietetics 24(1): 61-67 
Country of study: Canada 
Aim of study: Healthy midlife women: how bone health is considered in their food choice systems                                                                               
Study design: Qualitative - focus group study                                                                          
Quality score: (++, + or -): + 
 
Population and setting 
Midlife women (n= 36) from upper, middle and lower income neighbourhoods.  
Recruitment aimed at age 40-55, but two people recruited older than this and two younger. Women outside this 
age range expressed similar views to other women. 
 
Study design 
Six focus groups conducted, four at community sites, one in a participant's home and one in a women's housing 
complex. Each woman received a $20 honorarium on completion. The focus groups discussed factors the 
women currently consider when making food decisions and how bone health fits into their food choice 
processes. 
 
Outcomes and methods of analysis 
Thematic analysis was used to compare shared themes across the three income groups and themes within 
income groups that indicate how women consider bone health in their food choices. 
 
Results 
 All participants were aware of osteoporosis. Bone health was considered an important component of overall 


health but only one of many competing demands involved in making food decisions. Most women did not 
actively prioritise bone-health considerations in their diets.  


 The goal of women in all focus groups was to 'simplify' food decisions that support overall health rather than 
making multiple dietary decisions to address different aspects of health.  


 Most women were not motivated to change their diets. Few had deliberately increased their intake of 
calcium and vitamin D through foods and supplements. For those that had made changes a motivating 
factor was the diagnosis of osteoporosis for a family member. 


 
Notes by review team 
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Authors: Jilcott SB, Laraia BA, Evenson KR, Ammerman AS 
Year: 2009 
Citation: Women & Health 49(2-3): 164-180 
Country of study: US 
Aim of study: Perceptions of the community food environment and related influences on food choice among 
midlife women residing in rural and urban areas.                                                                                      
Study design: Qualitative - Interview study                                                                                  
Quality score: (++, + or -): ++  
 
Population and setting 
Women in North Carolina (n= 28) from rural and urban areas aged 37-67 years. 
Midlife defined as 40-64 years but two participants were slightly out with this range. 19 participants were black 
and 9 were white. 15 lived in urban areas and 13 in rural areas. Recruitment was through patrons of community 
centres. 
 
Study design 
Semi-structured interviews to understand women's perceptions of the food environment, including community 
barriers and resources. Participants paid $25 after completing the interview. 
 
Outcomes and methods of analysis 
Thematic analysis with 26 nutrition themes identified. Transcripts coded independently by two coders, 
discrepancies were discussed to reach consensus. Mon themes. 
 
Results 
 Workplace food choices were affected by the social environment (co-workers), personal health concerns 


and the surrounding food environment.   
 There were perceived differences between urban and rural environments with rural areas having fewer 


supermarkets and fast food restaurants compared to urban areas, which had fewer produce stands.  
 Food chosen at home was primarily influenced by family members, health concerns and convenient food 


sources. 
 
Notes by review team 
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Authors: Vue H, Degeneffe D, Reicks M 
Year: 2008 
Citation: Journal of Nutrition Education and Behavior 40(6): 378-84 
Country of study: US 
Aim of study: Need states based on eating occasions experienced by midlife women.  
Study design: Qualitative - focus group study                                                                                  
Quality score: (++, + or -): + 
 
Population and setting 
Multi-ethnic women (n=34), mean age 46 years (target age range 35-55 years).  
Participants were recruited from fliers posted at a large metropolitan university in the Mid-west. Participants 
received $45. 
 
Study design 
Series of seven focus group interviews using an interview guide developed by researchers with expertise in 
marketing research and nutrition. 
 
Outcomes and methods of analysis 
Transcripts coded independently by three researchers, discrepancies were discussed to reach consensus. 
Analysis for common themes. Focus group findings were used to develop a hypothetical framework for 
describing the full range of eating occasions experienced by midlife women. 
 
Results 
 Eight need states were identified: mindless pastime, socialising, habitual, low effort, pursuing health, 


soothing, nurturing, social/celebratory.  
 Need states with a low level of emotional gratification were dominated by sets of functional needs, such as 


coping with stress, meeting external demands of time and effort and maintaining a routine.  
 Food was a means of reinforcing family identity, social expression, and celebration in need states with high 


levels of emotional gratification. 
 
Notes by review team 
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C1.5 Alcohol 
Authors: Pettinato M 
Year: 2008 
Citation: Issues in Mental Health Nursing 29(6): 619-638 
Country of study: US 
Aim of study: Life experience of the misuse of alcohol among midlife and older lesbians.                                                                                     
Study design: Qualitative - Interview study                                                                                  
Quality score: (++, + or -): + 
 
Population and setting 
Midlife and older lesbians (n=13) from the Northwest United States.  
Age range: 43 to 63 years (mean age 49 years).  
All of the women were in various stages of recovery from alcohol addiction except for one who was still misusing 
alcohol. Most of the women described themselves as totally or partially Caucasian, two were of mixed Native 
American heritage and another described her mixed ethnicity as including Japanese. 
 
Study design 
Interviews. 
 
Outcomes and methods of analysis 
Grounded theory methodology. The theory produced is grounded in the specific data created by inductively 
originated concepts from the interviewees. 
 
Results 
 One major theme about the use of alcohol was 'disconnecting from authentic self'. The most dominating 


disconnect for the majority of the women was a disconnection from their identity as a lesbian.  
 They also experienced disconnection from their other identities or roles such as student, wife, business 


woman and mother or from childhood issues/family of origin issues in childhood.  
 The authors concluded that interventions in this population may benefit from more empathic attempts to help 


lesbians to connect or reconnect with their authentic selves. 
 
Notes by review team 
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C1.6 Eye Care 
Authors: Gower EW, Silverman E, Cassard SD, Williams SK, Baldonado K, Friedman DS 
Year: 2013 
Citation: Journal of Health Care for the Poor & Underserved 24(3): 1042-1052 
Country of study: US 
Aim of study: Barriers to attending an eye examination after vision screening referral within a vulnerable 
population.                                                                                        
Study design:  Qualitative - Interview study                                                                                  
Quality score: (++, + or -): + 
 
Population and setting 
Uninsured or underinsured patients (n=91) who attended vision screening and were referred for an eye 
examination but did not attend that exam. Mean age 48 years. 
 
Study design 
Telephone-based questionnaires administered by trained interviewers. Participants were asked if they were 
interested in attending a free eye exam. Two possible scripts used depending on whether answer was yes or no. 
 
Outcomes and methods of analysis 
Open-ended responses were reviewed and categorised by a single interviewer. Categories created to group 
responses. 
 
Results 
 Primary reasons for missing appointments were forgetting (34%), lacking transportation (36%) and 


scheduling conflicts (26%).  
 24% said they could not afford transportation.  
 Authors concluded that transportation is a key barrier to eye care services in this disadvantaged population. 


Current eye care delivery can be improved by addressing these barriers to attendance. 
 
Notes by review team 
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C1.7 Health and health behaviours in general: Women 
Authors: Smith-Dijulio K, Windsor C, Anderson D 
Year: 2010 
Citation: Qualitative Health Research 20(7): 966-976 
Country of study: US 
Aim of study: The shaping of midlife women's views of health and health behaviours                                                                                   
Study design: Interview study                                                                                
Quality score: (++, + or -): + 
 
Population and setting 
Women (n=23) who had participated in a women's wellness intervention trial as part of either the intervention or 
control group.  
Age range 57-66, mean age 61.  
All were white and the majority were married or with a partner, retired. 
 
Study design 
Interviews. Initial interview questions focused on types of changes in eating and exercise behaviours the women 
had or had not made and facilitators or barriers to change (or lack of change).  
 
Outcomes and methods of analysis 
Inductive analytical process with the goal to answer how and why participants constructed meanings about 
health and health behaviours in general, as well as in specific situations. 
 
Results 
 The extent to which women adhered to socially dominant gender roles appeared to affect their capacity to 


engage in healthy behaviours as they defined them. There was an expectation that one puts the needs of 
others first, only being 'allowed' to take care of self after having taken care of others.  


 It was difficult to sustain healthy practices if one’s partner did not, and living with someone who was 
supportive was important.  


 Women who maintained a strong sense of personal power were more able to choose desired behaviours. 
 Enjoyment of physical activity was a more important facilitator than doing it because the doctor told them to.  
 Midlife was associated with guilt at not doing enough to be healthy. 
 
Notes by review team 
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Authors: Meadows LM, Thurston WE, Berenson CA 
Year: 2001 
Citation: Qualitative Health Research 11(4): 450-463 
Country of study: Canada 
Aim of study: Health promotion and preventive measures: Interpreting messages at midlife                                                                                     
Study design: Qualitative - Interview study                                                                                 
Quality score: (++, + or -): ++ 
 
Population and setting 
Rural midlife women (n=24), age 40 to 65 years in the province of Alberta. 
 
Study design 
Interviews. Focus was on providing new information on women's experiences around preventive health and 
health care use in the context of popular and professional health sectors. Questions addressed during the 
interview included definitions of health and current health issues, use of health service, responsibilities, family 
roles and health behaviours. 
 
Outcomes and methods of analysis 
Ethnography and grounded theory approaches.  
Thematic analysis. 
 
Results 
 There were geographical, time and financial barriers accessing the healthcare system from a rural 


residence. Key themes were busyness and time constraints - finding it difficult to find time for themselves, 
especially when it came to their health. Roles included caring for homes, jobs, volunteering, helping adult 
children and grandchildren, caring for parents, attending church, leisure activities and hobbies, friends and 
family.  


 Women reported also that their physicians were very busy and overworked so they did not want to bother 
their doctor with anything. 


 Most of the women reported going for regular, quick annual check-ups.  
 Women seeking healthcare often reported dismissive statements from healthcare professionals and 


prevented them seeking preventive health care. Women spent a lot of time analysing their own symptoms to 
decide if it was worth seeing a professional before getting to that point.  


 Family history of disease was important when weighing the pros and cons of preventive health care. 
 
Notes by review team 
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Authors: Enjezab B, Farajzadegan Z, Taleghani F, Aflatoonian A 
Year: 2012 
Citation: Iranian Journal of Nursing and Midwifery Research 17(5): 390-398 
Country of study:Iran 
Aim of study: Internal motivations and barriers effective on the healthy lifestyle of middle-aged women: A 
qualitative approach.                                                                                       
Study design:  
Quality score: (++, + or -): + 
 
Population and setting 
Middle-aged women (n=21), aged 40-60 in Iran in a city with a strong religious and traditional culture. 
 
Study design 
In-depth interviews 
 
Outcomes and methods of analysis 
Thematic analysis 
 
Results 
Five main themes relating to the women’s internal barriers and motivation for health behaviours:  
1. Women's knowledge of health-promoting behaviours  
2. Importance of health and healthy behaviour for women  
3. Affliction or fear of affliction of chronic disease  
4. Responsibilities of women in the family and society 
5. Skills of life management by women 
 
Notes by review team 
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APPENDIX C2. Evidence table for primary cohort studies in midlife populations 
 


C2.1 Physical Activity: Men and women 
Authors: Wurm S, Tomasik MJ, Tesch-Romer C 
Year: 2008 
Citation: Psychology & Health 25(1): 25-42 
Country of study: Germany  
Aim of study: Effect of a positive view on aging on physical exercise among middle-aged and older adults                                                                                       
Study design: Cohort study 
Quality score: (++, + or -): ++ 
 
Population and setting 
Setting: Data based on the German Ageing Survey, a longitudinal population based survey on middle aged and 
older adults conducted in 1996 and 2002.                   
Sample characteristics: Only data for middle-aged adults is reported here. The baseline sample (age 40 to 85 
years) was selected using a national probability sampling technique with stratified sampling by age, gender and 
place of residence (Eastern or Western Germany). 50% of those contacted agreed to an interview and 83.4% of 
those additionally completed a questionnaire. Middle-aged adults (n=956 longitudinal analysis) were defined as 
40-64 years. Mean age of the middle-aged adults was 52.0. (SD 7.0), 48.4% female, 63.5% from Western 
Germany, education score 1.70 (SD 0.78) from a range of 1(low)-3(high). 
 
Study design 
Level of positive view of ageing (PVA) was measured using a scale on the ageing-related cognition of ongoing 
development. The scale refers to the view of ageing as a time of personal growth and development and was 
assessed by the four items: 
1. "Ageing means to me that I continue to make plans"  
2. "Ageing means to me that my capabilities are increasing" 
3. "Ageing means to me that I can still learn new things" 
4. "Ageing means to me that I can still put my ideas into practice".  
Participants could rate the items on a four-point scale ranging from 'definitely false' to definitely true'. 
 
Outcomes and methods of analysis 
Frequency of walking and doing sports were measured. Level of sports activity and walking measured on a 6 
point scaling ranging from 'never' to 'daily'. Longitudinal analysis was conducted using path models using 
physical exercise at T2 as dependent variable while controlling for physical exercise at T1. Additionally multi -
group models controlling for baseline health, hope, SES and Age were conducted. 
 
Results 
 There was stability over time (six years follow-up) in level of sports activity in middle-aged adults (r=0.44, 


p<0.001).  
 There was no lower decrease in sporting activity in models adjusted for physical exercise at baseline and in 


multivariate models or walking over time in those middle-aged adults with PVA .  
 PVA was not related to walking in middle-aged adults (Beta 0.00, p=0.92), however, middle-aged adults with 


high PVA increased their sporting activity provided they were healthy enough to do so in longitudinal 
analyses (Beta 0.05, p=0.07) models adjusted for PA at baseline.  


 Overall the effects on PA of PVA were small. 
 
Notes by review team 
The authors report limitations of the study: 1) Data are based on self-reports and therefore might be biased. 
2)   Sporting activity and walking were measured with single-item questions only.  
3) A short-term recall method was used for the frequency of physical exercise.  
4) There was some bias in the longitudinal sample due to attrition which meant the longitudinal sample was 


selected in favour of healthier and better-educated people who exercised more often. 
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C2.2 Physical Activity: Men 
Authors: Sorensen L 
Year: 2005 
Citation: Occupational Medicine 55(2): 136-138 
Country of study: Finland 
Aim of study: Correlates of physical activity among middle-aged Finnish male police officers                                                                                       
Study design: Cohort study                                                                                    
Quality score: (++, + or -): + 
 
Population and setting 
Setting: Finland.  
Participants were middle-aged male police officers (n=96) who were followed up for 15 years from 
1981 to 1996.  62% of the police officers were physically active in their leisure time at least twice a 
week.            
 
Study design 
Frequency of and adherence to leisure time PA was assessed at baseline and follow-up. 
 
Outcomes and methods of analysis 
Outcomes: Physical activity and physical fitness were assessed by a physical activity scale 
questionnaire and submaximal bicycle ergometer test. Factors affecting adherence to PA were 
assessed by the PRECEDE-PROCEED model (referenced in paper) that assesses predisposing, 
enabling and reinforcing factors. Factors assessed were 'enjoyment' - reinforcing, 'lack of skills' - 
enabling and 'lack of knowledge’ - predisposing.  
Follow-ups: 15 years 
 
Results 
 The factor 'enjoyment' was the most powerful determinant for both physical activity and fitness. 


'Enjoyment' was also the only factor with a significant association with physical fitness, so the 
authors concluded that a certain degree of physical fitness is required before a person enjoys 
physical activity.  


 The three factors assessed had no significant correlation with each other so influenced PA 
independently.  


 Leisure time PA in 1981 correlated significantly with leisure time PA in 1996, so physical activity in 
early adulthood also in part predicts PA in middle-age. 


 
Notes by review team 
Only 96 of the 103 men recruited at baseline participated at follow-up. The authors concluded there 
may be a 'healthy survivor' effect so the results may overestimate the level of PA and fitness in 
middle-age. 
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C2.3 Physical Activity: Women 
Authors: Segar ML, Eccles JS, Richardson CR. 
Year: 2008 
Citation: Women’s Health Issues 18(4): 281-291 
Country of study: US 
Aim of study: To investigate the effects of PA goals on PA participation.                                                                                     
Study design: Cohort study                                                                                    
Quality score: (++, + or -): + 
 
Population and setting 
Setting: US, university.  
Participants were female university employees (n=156 at baseline) aged between 40 and 60 (mean age 49.3 
(SD 5.3), working in full-time clerical jobs with internet and email access. Recruitment was via a random sample 
selected to participate in a mailed survey. Those who self-reported a chronic health condition or illness were 
excluded.  
Mean BMI was 27.2 (SD 5.3); 88% were European American, 5.7% African American, 1.3% Asian, 1.9% Latina. 
 
Study design 
Physical activity participation and physical activity goals. 
 
Outcomes and methods of analysis 
PA participation was measured using a modified version of the Godin leisure time exercise questionnaire 
(GLTQ, 1985). Participants were asked how many times per week and minutes per session they participate in 
PA. To measure PA goals, participants were asked to select their three most important goals from a list of 18 
reasons compiled from a comprehensive literature review. Cluster analysis was then used to identify 
homogenous groupings of the ranked goals. The methods used to identify the goal cluster had previously been 
reported and validated. 
Follow-ups: one month (97% retention) and one year (87% retention); one year post-baseline. A linear mixed 
model fitted to the data to investigate the effects of PA goals on PA participation, controlling for BMI and social 
support. 
 
Results 
 Five goal clusters identified:  
1. Health benefits;  
2. Weight loss 
3. Stress reduction 
4. Sense of wellbeing 
5. Weight maintenance/toning  
 Participants with Weight loss (mean PA score 27.4 (SD 2.4) and Health benefits (27.7 (SD 1.7) goals 


participated in significantly less PA than those with Sense of wellbeing (36.7 (3.1) and Stress reduction 
(35.0, SD 2.8) goals.  


 The authors concluded that long-term participation among healthy women in PA might be more effective if 
programmes emphasise the goal of PA to enhance enjoyment and quality of life rather than to decrease 
weight or benefit health. 


 
Notes by review team 
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C2.4 Diet 
Authors: Yates BC, Pullen CH, Santo JB, Boeckner L, Hageman PA, Dizona PJ, Walker SN 
Year: 2012 
Citation: Social Science & Medicine 75: 659-667 
Country of study: US 
Aim of study: To examine predictors of change over time in healthy eating behaviours in mid-life and older 
women in response to a one year health-promoting intervention 
Study design: Cohort study (for predictors of change in eating behaviours, part of an intervention study 
Quality score: (++, + or -): + 
 
Population and setting 
Setting: Data for this secondary analysis were from the Wellness for Women community-based trial. Women 
(n=225) between the ages of 50-69 (mean age 58, SD 5.5) were recruited in rural Nebraska. Specific 
demographic characteristics not reported in this paper, but the authors reported that on average they were 
Caucasian, married, employed outside the home, had attended college, had an average BMI of 30 kg/m2 and 
had annual incomes > $20,000. 
 
Study design 
Perceived benefits and barriers to healthy eating were measured by selected items from the HEBBS (Healthy 
eating benefits and barriers scales), that used a four-point response range for benefits and five points for 
barriers. Self-efficacy for healthy eating was measured by selected items from the self-efficacy for healthy eating 
habits scale. Family support for healthy eating was measured by the Family Support for Healthy Eating habits 
scale that measure positive encouragement for healthy eating among family members (four items on a five-point 
Likert scale). Geographic areas were randomised to intervention (tailored newsletter with personal goals 
assessment of benefits, barriers, self-efficacy, and support) or standard newsletter. 
 
Outcomes and methods of analysis 
A food frequency questionnaire was used to measure healthy eating behaviour and provide estimates of the 
nutrients and dietary constituents. The healthy eating index (HEI) was used to create a composite score of diet 
quality. Latent growth curve modelling was used to model change in diet.   
 
Results 
 Perceived barriers had the strongest impact on eating behaviour during all time points.   
 Compared to participants in the standard newsletter group, those in the tailored newsletter group perceived 


more family support (p-0.289, beta 0.366, z=2.40) and fewer barriers to healthy eating at the end of the 
intervention (b=0.140, Beta 0.369, z 2.42, p<0.05).  


 Authors recommend that both family support and perceived barriers should be central components of 
interventions focused on healthy eating behaviour in rural midlife and older women.  


 
Notes by review team 
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Authors: Méjean C, Macouillard P, Castetbon K, Kesse-Guyot E, Hercberg S. 
Year: 2011 
Citation: British Journal of Nutrition 105(5): 776-786 
Country of study: France 
Aim of study: To determine sociodemographic, lifestyle and health characteristics associated with consumption 
of fatty-sweetened and fatty-salted foods in middle-aged French adults.                                                                             
Study design: Cohort study 
Quality score: (++, + or -): + 
 
Population and setting 
Setting: Participants in the Supplementation en Vitamins Mineraux et Antioxidants cohort study, a large cohort 
of middle-aged adults recruited throughout mainland France. A total of 7876 women aged 35-60 years and 5141 
men aged 45-60 years were included at baseline in 1994-5. Participants were volunteers recruited through the 
media. 
 
Study design 
Methods for assessment of demographic, socioeconomic, lifestyle and health self-administered questionnaire. 
The official French classification was used to classify subjects into occupational categories according to their 
self-reported occupation or most recent employment if they were retired or unemployed. Physical activity was 
assessed using a non-validated method via a single question. 
 
Outcomes and methods of analysis 
Dietary intake assessed using a minimum of six x 24 hour dietary records collected over a two-year period. 
Scoring was used to measure amount of fat-sweetened and fatty-salted food consumption. One point was 
attributed to one serving assessed from commonly used French portion sizes. Two year follow up. Logistic 
regression analysis was used to assess demographic, socioeconomic, lifestyle and health factors related to 
elevated and intermediate consumption of fatty sweetened and fatty salted foods. Univariate and multivariate 
analyses conducted. All multivariate models were adjusted for energy intake and sex. 
 
Results 
 Risk of moderate or high consumption of fatty-salted foods decreased with increasing age.  
 Current smokers (OR 1.29, 95% CI 1.09, 1.53, P= 0.01), drinkers (OR 1.86, 95% CI 1.41, 2.45, p<0.0001), 


individuals with overweight (OR 1.57, 95% CI 1.32, 1.86, p<0.0001),and with hypertension (OR 1.33, 95% 
CI1.11, 1.60, p=0.002) were more likely to consume moderate or high amounts of fatty-salted foods.  


 Risk of moderate or high consumption of fatty sweetened foods decreased with increasing age.  
 Current smokers, drinkers, individuals with overweight and with hypertension were more likely to consume 


moderate or high amounts of fatty sweetened foods. 
 
Notes by review team 
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C2.5 Smoking 
Authors: Honjo K, Iso H, Inoue M, Tsugane S  
Year: 2010 
Citation: Nicotine & Tobacco Research 12(10): 1050-1054 
Country of study: Japan 
Aim of study: To determine predictive factors for smoking cessation among middle-aged Japanese 
Study design: Cohort study 
Quality score: (++, + or -): - 
 
Population and setting 
Setting: Participants were from the Japan Public Health Center-based Prospective Study (JPHC) Cohort 1 that 
was initiated in 1990 and recruited a cohort from four public health center areas. Participants were those 
members of the cohort that were smokers at baseline (n= 9887). Smokers for whom there was no information 
available on smoking status at follow up were excluded (n=363), so the total number of eligible participants for 
this study was 9524. 
 
Study design 
A baseline questionnaire was used to collect information on baseline age, gender, education level, occupation, 
marital status, number of cigarettes smoked per day, age of smoking initiation, passive smoking, perceived 
stress, leisure time physical activity, frequency of alcohol intake and participation in health check-ups in the 
previous year. 
 
Outcomes and methods of analysis 
Smoking cessation was identified by responses to the question on smoking status in the 10 year follow-up 
questionnaire. Ordinal logistic regression analysis used to calculate age-gender and area adjusted odds ratios 
for smoking cessation of each predictor (Model 1). Multivariate analyses also conducted adjusted for age, 
gender, education level, occupation, marital status, age of initiating smoking, number of cigarettes consumed 
per day, passive smoking, stress, physical activity frequency, frequency of alcohol intake obesity, health check-
ups, prescribed drug use and development of diseases (Model 2). 
 
Results 
Significant predictors of smoking cessation for  middle-aged Japanese men and women were: 
 A white-collar job (multiv OR1.18 , 95% CI 1.05-1.32) 
 A small number of cigarettes smoked per day, older age at initiation of smoking (multiv OR 1.62, 95% CI 


1.38-1.91) 
 Physical activity, participation in health check-ups, initiation of prescribed medicine use (multiv OR 1.92, 


95% CI 1.72-2.14) 
 Diseases newly developed (multiv OR 1.21, 95% CI 1.08-1.36) during follow-up 
 
Notes by review team 
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C2.6 Alcohol 
Authors: Caldwell TM, Rodgers B, Clark C, Jefferis BJMH, Stansfeld SA, Power C.  
Year: 2008 
Citation: Drug & Alcohol Dependence 95(3): 269-278 
Country of study: UK 
Aim of study: To determine life course socioeconomic predictors of midlife drinking patterns     
Study design: Cohort study 
Quality score: (++, + or -): ++ 
 
Population and setting 
Setting: Data was from the 1958 British Birth Cohort Study (n=9146). This included 98% of all births in England, 
Scotland and Wales. Only the mid-life data has been extracted: socioeconomic conditions at age 42 as a 
predictor of drinking behaviour at age 45 years. 
 
Study design 
Socioeconomic information included: manual socioeconomic position, owner/buyer residential tenure, 
educational attainment. Occupational SEP was categorised using the British Registrar General Classifications. 
Residential tenure was assessed as owner/buyer vs non owner/buyer. Educational attainment was measured 
using the highest qualification participants had completed by 33 years. 
 
Outcomes and methods of analysis 
At age 45 years the overlap between drinking patterns was explored using the Alcohol use disorders 
identification test. Patterns included: 'Moderate-binge' binge drinkers with low-problem scores, consuming within 
UK sensible drinking guidelines); Low-Problem Heavy (LPH) drinkers; 'Problem' (and heavy or binge) and 
Non/occasional (</= monthly) drinkers. Logistic regression analysis was used to link socioeconomic models at 
age 42 years with drinking at age 45 years. Follow-up 3 years. 
 
Results 
 Socioeconomic disadvantage was consistently linked to moderate-binge, non-/occasional and problem but 


not LPH drinking across all analyses.  
 The highest risk was associated with multiple and persistent risk across childhood and adulthood which was 


partially accounted for by education.  
 For midlife exposure and outcomes, occupational SEP at age 42y was significantly associated with risk of 


binge drinking (OR 1.53, 95% CI 1.35-1.73, p<0.001; and problem drinking (OR 1.42, 95% CI 1.17, 1.72; 
p<0.001). 


 Residential tenure at age 42y was significantly associated with binge drinking (OR 1.59, 95% CI 1.37-1.84, 
p<0.001), heavy drinking (OR 1.29, 95% CI 1.11, 1.51, P<0.01) and problem drinking (OR 1.88, 95% CI 
1.53, 2.31). 


 
Notes by review team 
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C2.7 Health behaviours in general 
Authors: Benzies KM, Wangby M, Bergman LR 
Year: 2008 
Citation: Health Care for Women International 29(10): 997-1018 
Country of study: Sweden 
Aim of study: To measure factors that predict change in health-related behaviours among midlife 
Swedish women            
Study design: Cohort study   
Quality score: (++, + or -): + 
 
Population and setting 
Setting: Longitudinal programme on individual development and adaptation in central Sweden.  
The original cohort was an entire school cohort that was in grade three in 1964/1965, majority born in 
1955. For this paper, participants were studied at age 43 and followed up four years later. Of 682 
women in the IDA main group recruited in 1964/5, 639 were still available for this 1998 data collection. 
Of those eligible, 569 (89%) participated. At follow-up four years later, 512 returned completed 
questionnaires and 349 participated in a medical examination from which the da ta was used to 
examine stability of health behaviours over time. 
 
Study design 
Eating habits, exercise, alcohol, smoking, medical surveillance.  
 
Outcomes and methods of analysis 
Questionnaires were specifically designed for the study and included five questions about eating 
habits (dairy products, low-fat meat, high fibre bread, snacks, eating healthy) and one about exercise, 
two questions on alcohol consumption (how much/often) and two on smoking (how much/often), three 
questions about medical surveillance (breast self-exam, mammography and cervical screening). 
Longitudinal correlations between specific HRBs and indexes in 1998 and 2002 were examined. 
Regression analysis was used to determine factors that contribute to change in health-related 
behaviours. 
 
Results 
 There was a high degree of stability for many health behaviours with longitudinal correlations 


ranging from 0.40 (cervical screening) to 0.87 (smoking frequency).  
 The specific behaviours with the highest degree of stability over the four-year follow-up were 


smoking (0.80) and alcohol consumption (0.70).  
 For the regression analyses, the specific behaviour in 1998 was the strongest predictor of the 


same behaviour four years later. Variables that predicted a positive change in specific behaviours 
were self-rated health in 1998 (Beta 0.16, p<0.01), self-rated change in lifestyle factors in 2002 
(Beta 0.13, p<0.01), marital status (Beta 0.15, p<0.01) and education level (Beta -0.09, p<0.01), 
having a child at home (Bets 0.11, p<0.01). 


 
Notes by review team 
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Authors: King DE, Mainous AG 3rd, Geesey ME 
Year: 2007 
Citation: American Journal of Medicine 120(7): 598-603 
Country of study: US 
Aim of study: To determine factors related to adopting a healthy lifestyle in a middle-aged cohort. 
Study design: Cohort study 
Quality score: (++, + or -): ++ 
 
Population and setting 
Setting: Participants were adults (n=15708) aged 45-64 in the Atherosclerosis Risk in Communities Survey. 
Enrolment was from four communities in the US 
 
Study design 
Demographic variables collected included age, race, gender, education and family income, all self -reported at 
baseline (1987-1989). 
 
Outcomes and methods of analysis 
A healthy lifestyle was characterised by having all four of the following lifestyle characteristics: eating at least 
five fruits and vegetables daily, exercising a minimum of 2.5 hours per week; BMI between 18.5 and 30 kg/m2 
and not smoking.  
Follow-up: Six years 
 
Results 
 Of 15708 participants, 1344 (8.5%) had four healthy lifestyle habits at the first visit and 970 (8.4%) of the 


remainder had newly adopted a healthy lifestyle six years later.  
 In the logistic regression model predicting which individuals would switch to an overall healthy lifestyle, 


individuals who are older, female with a college education, with family incomes >$35,000 (1994) or with no 
history of hypertension were more likely to have switched than others.   


 Men, African Americans, individuals with lower socioeconomic status or a history of hypertension or diabetes 
were less likely to adopt a healthy lifestyle (p<0.05). 


 
Notes by review team 
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Authors: Petersson U, Ostgren CJ, Brudin L, Ovhed I, Nilsson PM 
Year: 2008 
Citation: Scandinavian Journal of Public Health 36(4): 389-396 
Country of study: Sweden 
Aim of study: To determine predictors of successful self-reported lifestyle changes in a defined middle-aged 
population 
Study design: Cohort study                                                                                    
Quality score: (++, + or -): +  
 
Population and setting 
Setting: The cohort was part of the Soderakra Cardiovascular Risk Factor Study in a community located on the 
south-eastern coast of Sweden with a predominantly rural population.  
All subjects born 1931-1950, then aged 40-59 years, were invited to a screening study for CVD risk factors. In 
total 782 participants invited: 705 (90%) agreed to participate - 361 males/344 females. 
 
Study design 
At baseline, blood glucose, serum cholesterol, HDL cholesterol and serum triglycerides were analysed. 
Anthropomentric measurements were taken, blood pressure recorded and a questionnaire on lifestyle habits 
was completed focusing on fat intake, physical activity, smoking and alcohol consumption. 
 
Outcomes and methods of analysis 
A 10-year follow-up study was conducted as part of a structured telephone interview, conducted by a specially 
trained nurse. Of the original 705 participants in the baseline study cohort, 306 men and 323 women completed 
the follow-up telephone interview. Questions focused on changes in lifestyle habits - overweight, smoking, fat 
consumption, physical activity and alcohol use. To study predictors for success, univariate and multivariate 
analyses were done using logistic regression. All significant variables for success of lifestyle changes in the 
univariate analysis were further examined in multivariate analyses by stepwise adjustment for serum lipids, 
anthropometric data, blood pressure and smoking. The analyses also included marital status, SES, educational 
level, previous CVD risk factors and family history. 
 
Results 
 In multivariate analyses, female gender (OR 1.56, 95% CI 1.11-2.18) was associated with significant 


improvements in self-reported lifestyle changes.  
 Significant predictors of success in men were prevalent CVD risk conditions (OR 4.77, 95% CI 2.18-10.5, 


p<0.001) and previous myocardial infarction (OR =22.8, 95% CI 4.73-110, p<0.001).  
 For women, elevated blood pressure at baseline was associated with successful lifestyle changes (OR 1.84, 


95% CI 1.12-3.02), p=0.016).  
 Smoking at baseline was also associated with successful lifestyle change in both men (OR 3.36, 95% CI 


2.05-5.51, p<0.001) and women (1.81, 95% CI 1.11-2.95; P=0.017). 
 
Notes by review team 
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Authors: Shi HJ, Nakamura K, Takano T 
Year: 2004 
Citation: Preventive Medicine 39(6): 1164-1171 
Country of study: Japan 
Aim of study: Health values and health-information seeking in relation to positive change of health 
practice among middle-aged urban men                                                      
Study design: Cohort study 
Quality score: (++, + or -): - 
 
Population and setting 
Setting: Middle aged men (n=334), aged 45-49, were selected from the central area of Tokyo by 
using multistage random strategy from resident registration records in 1998, follow up was conducted 
in 2001. Education, occupation, working hours, perceived health status and blood pressure and health 
practices (except diet) were similar among respondents and non-respondents to the follow up 
interview. Respondents were more likely to eat meals regularly, avoid excessive salt intake and stop 
eating when 80% full. 
 
Study design 
Interviews at baseline and follow up were conducted using standardised questionnaires by trained 
health survey specialists during face to face interviews at each person’s home. Four aspects of health 
behaviour - diet, physical exercise, smoking and stress control - during the preceding three months 
were assessed in both interviews, following the methods of general health survey by the Ministry of 
health, Welfare and Labour. 
 
Outcomes and methods of analysis 
 
 
Results 
 Percentages of subjects who engaged in eight identified unhealthy behaviours ranged from 31.7% 


to 54.5% at baseline. At follow-up after three years the range was 5.7 to 33.6%.  
 A high value placed on health was independently associated with positive change of general 


health practice (OR 2.95, 95% CI 1.23 to 7.08) and was inversely associated with negative change 
(OR 0.45, 95% CI 0.18 to 1.10); consciously seeking health information was positively associated 
with positive change (OR=2.16, 95% CI= 1.07 to 4.36) after controlling for socioeconomic and 
health status. 


 The authors conclude that health values saliency, sensitively designed health information and 
health status perception as well as SES should be considered for successful promotion of healthy 
lifestyle among adult males in Japan. 


 
Notes by review team 
The authors concluded that the results may be a little more generalisable among a health conscious 
and affluent population. Respondents were more likely to have healthy eating practices. 
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C2.8 Overweight 
Authors: Teixeira PJ, Going SB, Houtkooper LB, Cussler EC, Martin CJ, Metcalfe LL… Lohman TG 
Year: 2002 
Citation: Journal of Behavioral Medicine 25(6): 499-523 
Country of study: US 
Aim of study: To examine psychosocial predictors of success for behavioural weight reduction           
Study design: Cohort study 
Quality score: (++, + or -): + 
 
Population and setting 
Setting: Participants were overweight and obese middle-aged women (n=112) aged 40-55 years with BMI 
between 25.0 and 38.0 kg/m2. Mean age 47.8 years, BMI 31.4+/- 3.9 kg/m2.  
Participants were non-smokers and free of major illnesses, 10% were Hispanic, 86% were non-Hispanic white. 
Recruitment was from the community through newspaper and TV adverts. Of 466 women who enquired about 
the study 35% (168 people) met all inclusion criteria. These women attended an orientation session and 142 
volunteered for the study. During the baseline run in phase a further 26 were excluded because of non-
compliance with study requirements and four dropped out voluntarily. 89 women completed the study and 
provided follow-up data. 
 
Study design 
A comprehensive psychometric battery was administered before a six-month behavioural weight reduction 
programme to identify baseline characteristics of successful and unsuccessful participants. This covered several 
areas considered to be relevant for weight management, including eating, exercise, body image, quality of life, 
weight/dieting history, weight outcome evaluations/expectations and psychological measures (mood, self-
esteem, self-motivation) variables. Previously validated instruments available in the literature were used. 
 
Outcomes and methods of analysis 
Associations between the psychosocial and historical variables assessed at baseline with changes in outcomes 
after the 16 week intervention programme were analysed. The intervention involved a meeting with the 
intervention team once a week, for 150 min per session, over 16 consecutive weeks. Multiple regress ion 
analysis was performed to assess the relationships among independent variables and the amount of variance in 
weight loss that could be predicted. 
 
Results 
Baseline psychosocial measures that showed statistically significant correlations (Spearman) with change in 
weight were:  
 Weight/diet history - at least 10lb weight loss in the past two years (r=0.22, p<0.05);  
 Number of diets in past years (r= 0.37, p<0.001);  
 Self-motivation (r= -0.28, p< 0.01).  
These factors were all associated with less weight loss after the intervention. 
 
Notes by review team 
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APPENDIX D. Quality summary of included studies  


D.1. Quality assessment of systematic reviews (AMSTAR) 
Key: 1. ‘a priori design; 2. Duplicate study selection and data extraction?;  3. Comprehensive literature search; 4. Status of publication as an inclusion criterion?; 5. List of studies 
(included and excluded provided)?;  6. Characteristics of the included studies provided? 7. Scientific quality of the included studies assessed and documented?; 8. Scientific quality of 
the included studies considered in formulating conclusions?; 9. Appropriate method to combine findings; 10. Publication bias; 11. Conflict of interest. See tool on Appendix I.4 


Author  
(Year) 1 2 3 4 5 6 7 8 9 10 11 Ranking 


Amireault 2013 No No Yes Yes No Yes Can't Can't Yes Yes No + 
Babakus 2012 No Yes Yes Yes No Yes Yes Yes Yes No No ++ 
Bader 2007 No Can't Can't/no Can't/no No No Can't/no No Yes No No - 
Becares 2012 No Can't Can't/no No No Yes No No Yes No No - 
Beenackers 
2012 No No No No No Yes No No Yes No No - 
Bisogni 2012 No Can't Can't Can't No No No No Yes No No - 
Bock 2012 No Yes Can't No No Can't No No N/A No No - 
Brienza 2002 No Can't Can't No No No No No NA No No - 
Bryden 2012 No Can't/no Yes Yes Yes Yes Yes Yes Yes No No ++ 
Bryden 2013 No Can't/no Yes Yes Yes Yes Yes Yes Yes No No ++ 
Coles 2012 No No Yes No No Yes Yes Yes Can't No No + 
Daniel 2011 No Yes Can't Yes No Yes No No N/A No No - 
De Irala-
Estevez 2000 No Can't Can't/no Yes No Yes No No Yes No No - 
Dryden 2012 No Can't/no No No No No No No Yes No No - 
Engberg 2012 No No No No No Yes No  No Yes No No - 
Eyler 2002 No Can't No No No Can't No No Yes No No - 
Fischbacher ‘04 No No Yes No No Yes Can't Yes Yes No No + 
Fleischhacker 
2011 No Can't No No No No No No Yes No No - 
Fransson 2012 No No No No No Can't/no No No Can't No No - 
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Gidlow 2005 No Can't Yes No No Can't No No Can't No No - 
Gidlow 2006 No Can't Can't No No Yes Yes Yes Yes No No + 
Giskes 2010 Yes Yes Yes No No Yes No No Can't No No - 
Giskes 2011 No Yes Can't No No Yes No No Yes No No - 
Guillaumie 2010 No No Yes No No Can't No No Yes No No - 
Hart 2005 No No No No No Yes No No Yes No No - 
Jansen 2012 No Yes Yes No No No No No Yes No No - 
Kakde 2012 Can't Can't Yes Yes Yes Yes No No Yes No No - 
Kamphuis 2006 No Yes No No No No Yes Yes Yes No No + 
Kirk 2011 No No No No No Yes Yes Yes Yes No No + 
Kurian 2006 No Can't Can't/no No No Yes No No Yes No No - 
Lachat 2012 No Yes No No No Yes Yes No Yes No No - 
Lewis 2002 No Can't Can't/no No No Can't/no No No Yes No No - 
Lovasi 2009 No Can't Yes No No No No No Yes No No - 
Murray 2012 Can't Can't Can't No No No Yes Can't Yes No No - 
Niederdeppe’08 No Can't Yes No No No No No Yes No No - 
Pavey 2002 No No Can't No No Can't/no No No Yes No No - 
Power 2005 No Can't/no Yes Yes No No No No Yes No No - 
Rhodes 2012 No Yes Yes No No No Yes Can't/no Yes No No - 
Rhodes 2013 No No Can't No No Yes Yes Yes Yes No No + 
Ryan 2009 No Can't Yes Yes/can't No Can't/no Yes Yes Yes No No + 
Siddiqi 2011 No Can't No No No Yes/can't Yes Yes/can't Yes No No + 
Trost 2002 No Can't/no Can't No No No No No Yes No No - 
Vangeli 2011 Yes No Yes No No Yes No No Yes No No - 
Vrazel 2008 No Can't Yes/can't No No Yes No No Yes No No - 
Wendell-Vos 
2007 No Yes No No No Yes No No Yes No No - 
Yarcheski 2004 No Yes/can't Can't/no Yes No No Yes Yes Yes No No + 
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D.2. Quality assessment for cohort studies 
Key to headings – Section 1: Population; 1.1 Source population; 1.2 Eligible population; 1.3 Selected participants or areas. Section 2: Methods of Selection; 2.1 
Comparison group; explanatory variables; 2.3 Contamination; 2.4 Confounding factors; 2.5 Setting applicability to the UK. Section 3: Outcomes; 3.1 Reliable 
outcome measures; 3.2 Outcome measurement; 3.3 Important outcomes assessed; 3.4 Follow-up time in exposure; 3.5 Follow-up time meaningful.  NA: Not 
applicable; NR: Not reported. See tool in Appendix I.3 


 


  


 Population 
Method of selection of exposure  


(or comparison) group 
 


Outcomes 


Author  
(Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 3.5 


Benzies 2008 – + – – – + – – + NA NA + + + – – + – – NA NA + ++ 


Caldwell 2008 – – + – ++ – + NR ++ NA NA – + ++ – – – + NA NA NA NA ++ 


Honjo 2010 + / - 
– / 
+ + / - – ++ – – – + NA NA + + – – – + / - + / - – NA NA NA 


NA 
/ 


++ 


King 2007 + ++ ++ ++ ++ ++ ++ NR + NA NA – – – + – + – NA NA NA NA NA 


Mejean 2011 – – – – – – + – + NA NA + + + + – + – + NA NA NA + 


Petersson 2008 + – + + ++ + ++ + + NA NA – – + + – + + + NA NA NA ++ 


Segar 2008 – – – – – – + – + NA NA + + – + + + – – NA NA NA ++ 


Shi 2004 – – – – + – – – + NA NA – + – – – + – – NA NA NA ++ 


Sorensen 2005 – – – – – – – – + NA NA + + + – – + – – NA NA NA ++ 


Teixeira 2002 – + – – + – + – + + + + + – + + + – + + NA – – 


Wurm 2010 + – – + + – – – + NA NA + + + – – + + NA NA NA NA ++ 


Yates 2012 + – – – – – + – + NA NA + + – – + + – – NA NA NA ++ 
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Appendix D2. Quality assessment for cohort studies (cont…) 


Key to headings – Section 4: Analyses; 4.1 Powered to; 4.2 Multiple explanatory variables; 4.3 Analytical methods; 4.4 Precision. Section 5: Summary; 5.1 Internally validity; 5.2 
Externally validity. NA: Not applicable; NR: Not reported. See appendix I.2.1 for tool.  


 


 Analyses Summary  


Author  
(Year) 4.1 4.1b 4.2 4.3 4.4 4.4b 4.4c 5.1 5.1b 5.2 Ranking 
Benzies 2008 – + + – + – – – – + + 
Caldwell 2008 NR ++ – – + + NA + ++ ++ ++ 
Honjo 2010 – – / + + NA + + + – / + – / + + – 
King 2007 NR ++ + + ++ ++ ++ – + + ++ 
Mejean 2011 – + + + + + + – – + + 
Petersson 2008 – + + – + + + + – + + 
Segar 2008 – – + – + + – – – + + 
Shi 2004 – – + – + + – – – + – 
Sorensen 2005 – + + – + + + – – + + 
Teixeira 2002 – – + – + + + – + + + 
Wurm 2010 NR + + ++ ++ NR + – – + ++ 
Yates 2012 + + + – + + ++ – – + + 
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D3. Quality assessment for qualitative studies 
 


Key: As far as can be ascertained from the paper, how well was the study conducted? See tool in Appendix I.2 


 


  


Author (year) Ranking 


Berg 2002 + 


Brown 2012 + 


Caperchione 2012 + 


DH Insight report 2010 - 


Enjezab 2012 + 


Folta 2008 + 


Gower 2013 + 


Hammond 2010 + 


Hooker 2011 + 


Hooker 2012 + 


Im 2012 JOGNN + 


Im 2013 + 


Jilcott 2009 ++ 


Meadows 2001 ++ 


Pettinato  + 


Rimmer 2004 + 


Segar 2006 + 


Smith-Dijulio 2010 + 


Vandelanotte 2013 + 


Vaughn 2009 + 


Vue 2008 + 


Withall 2010 ++ 


Yarwood 2005 + 
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APPENDIX E. Review Team 


 
E.1   Expertise 
Professor Carol Brayne – Professor Carol Brayne is Professor of Public Health Medicine in 


Department of Public Health and Primary Care in the University of Cambridge, Director of the 


Cambridge Institute of Public Health, and Lead of the Dementia, Frailty and End of Life 


theme in CLAHRC East of England1 and the NIHR School of Public Health Research (SPHR) 


Ageing Well Programme. Professor Brayne is a medically qualified epidemiologist and public 


health academic. Since the mid-1980s her main research area has been longitudinal studies 


of older people following changes over time in cognition, dementia natural history and 


associated features with a public health perspective. She is lead principal investigator in the 


group of MRC Cognitive function and Ageing Study (CFAS), which has informed and will 


continue to inform national policy and scientific understanding of dementia in whole 


populations. Her group’s relevant achievements include the definitive systematic reviews of: 


the diagnosis of mild cognitive impairment; the effect of stroke on incident dementia; and the 


effect of statins on the prevention of vascular dementia. Ongoing work includes Alzheimer’s 


Society-funded systematic reviews of early non-pharmacological intervention for dementia 


and population screening for dementia; NIHR Cochrane programme of reviews of diagnostic 


test accuracy for dementia, and work on diabetes and dementia with the Alzheimer’s Society 


Vascular Dementia Systematic Review group.  


 


Dr Louise Lafortune – Dr Lafortune is a Senior Research Associate for the Public Health and 


the Dementia, Frailty and End of Life theme in CLAHRC East of England, and the scientific 


coordinator of the NIHR SPHR Ageing Well Programme, which aims are to strengthen the 


evidence base for cost-effective and equitable public health interventions for older 


populations. Louise is specialised in Public Health and Ageing, and has nine years of 


industry experience in clinical trial, health economics and outcomes research.  She has been 


involved in several projects aimed at improving care for frail older people (e.g. helped 


developed the joint strategic needs assessment (JSNA) for older people; support the ongoing 


development of integrated care for older people). In particular, she leads a programme of 


systematic reviews on population screening for dementia; co-lead the NIHR Cochrane 


programme of diagnostic test accuracy reviews for dementia; a review of systematic reviews 


looking at non-pharmacological interventions for behavioural problems, and a wide scope 


review of the literature looking at outcomes and quality of non-pharmacological interventions 


in early dementia. Her research interests encompass the development, evaluation and 


implementation of interventions and service delivery models aimed at improving care for 


individuals with complex health and social care needs, namely frail older people.  Concerned 


                                                   
1 CLAHRC CP: Collaboratives for Leadership in Applied Heatlh Research and Care for East of England ( 
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with the practical application of research findings for patient benefits, her responsibilities 


include knowledge synthesis, public health analysis and evaluation of changes in services 


configuration and delivery resulting from the use of research.  


 


Dr Sarah Kelly  – Dr Kelly is an experienced systematic reviewer. Sarah was lead reviewer 


on a systematic review for the World Health Organisation Nutrition Guideline development 


group on the evidence for a relationship between sugar consumption and dental caries that 


was used to develop World Health Organisation (WHO) guideline recommendations. Dr Kelly 


was project coordinator and information specialist for a systematic review of the diet, nutrition 


and physical activity determinants of obesity for the World Cancer Research Fund (WCRF) 


that contributed to the major WCRF publication ‘Diet, Nutrition and Physical Activity 


determinants of Cancer (2007)’. She is lead reviewer on two Cochrane systematic reviews 


relating to nutrition and coronary heart disease and has contributed to a number of other 


Cochrane reviews about childhood obesity. She was also a reviewer on 2 systematic reviews 


on tracking of lifestyle behaviours from childhood to adulthood. Sarah has recently completed 


working on the Dementia Priority Setting Partnership with the James Lind Alliance and the 


Alzheimer’s Society. The project aimed to identify research priorities for dementia from a 


stakeholder survey including healthcare professionals, patients, carers, relatives of people 


with dementia that involved data management, formatting and checking of research 


questions against the existing evidence base for dementia and development of an evidence 


based research framework for dementia. Sarah has extensive experience in designing and 


drafting protocols, database searching and systematic search strategies, study selection and 


data-extraction, quality assessment, analyses and drafting of reviews. 


 


Steven Martin – Steven is an experienced Research Associate at the Cambridge Institute of 


Public Health (CIPH).  During his time at the CIPH he has contributed to a number of 


research programmes around dementia and old age. In particular he has worked as the main 


systematic reviewer on a wide scoping systematic review looking at non-pharmacological 


interventions in early dementia and a qualitative review looking at attitudes and preferences 


with regards to screening for dementia. He is experienced at writing search strategies, 


undertaking data extraction, quality assessment and synthesis of qualitative, quantitati ve and 


mixed-methods research. Steven’s interests include the design, interpretation and synthesis 


of epidemiological evidence, with a particular focus on methodology and translational 


research aimed at improving health outcomes for vulnerable communities in society.  


 
Isla Kuhn – Ms Kuhn is Reader Services Librarian at the University of Cambridge Clinical 


School supporting the review team. Isla is an experienced librarian and has work with the 


team on all their evidence synthesis projects across a range of topics, specially ageing well 
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and dementia.  


 
Dr Nadja Smailagic – Dr Smailagic is a full time systematic reviewer on a NIHR funded 


Cochrane Collaboration programme of 15 diagnostic test accuracy reviews for dementia. 


Nadja has extensive experience in designing and drafting protocols, study selection and 


data-extraction, quality assessment, analyses and drafting of reviews. She is a GP with a 


background in mental health. In her previous role, she was responsible for developing the 


research agenda for a Mental Health Services for Older People (MHSOP) at the 


Nottinghamshire Healthcare NHS Trust. That involved negotiation with the Clinical 


Effectiveness and Clinical Governance for MHSOP, which led to the development of the 


‘MHSOP Evidence into Practice Group’. Nadja also co-lead the Dementia ‘Managed 


Innovation Network’.  


 


E.2   Role in the review process 
Core Staff Roles & responsibilities 
Principal investigators 
 Louise Lafortune (LL) 
 Carol Brayne (CB) 


 
 Scientific & clinical oversight of the project 
 Approval of reports before sending to NICE 


Scientific coordinator / project 
management 
Louise Lafortune (LL) 


 Direct contact for NICE 
 Project management 
 Technical support for development of protocols, 


searches, quality assessment tools, data 
extraction forms 


 No involvement in actual selection of studies, 
quality assessment and analysis 


 Support in drafting of report, final editing and 
approval 


 Support to SK for PHAC meetings 


First Systematic Reviewer 
 Sarah Kelly (SK) 


 Drafting of protocols, search strategies, running 
searches (with support from Clinical School 
librarian), scanning titles, selecting full text, quality 
assessment, analysis and writing of draft reports 


 Presentation at PHAC (supported by LL) 


Second Systematic Reviewer  
 Steven Martin (SM) 


 Support first reviewer with listed tasks 


Admin/Technical Support 
 Andy Cowan (AC) 


 Ordering, printing, scanning, listing, sorting 
articles; preparing reference lists & bibliographies 
(using word, excel and Endnote mainly) 


 Keeping all project files in order (according to 
structure agreed with NICE & official processes 
etc.) 


 Chasing authors for information 
 Helping with formatting reports, tables, 
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presentations, etc. (according to NICE manuals) 


Extended team  
Nadja Smailagic 
 
 


 Third reviewer (where/when necessary as 
arbitrator will resolve disagreements)  (e.g. 
inclusion of studies, quality assessment, analysis) 


 Technical support (e.g. on quality assessment, 
data extraction, analysis) 


 


E.3   Conflicts of interest 
Dr Louise Lafortune, who co-led the project with Professor Brayne, is a topic expert on the 


new PHAC in relation to the topic of Disability, Dementia and Frailty.  
The potential conflict of interest (CoI) is with drafting of new recommendations based on 


evidence that originates from the reviews her team has produced. She has no conflict 


regarding evidence from other sources, nor in commenting / advising on recommendations 


based on evidence from any source once they have been drafted. This potential CoI was 


handled as follows: 


 For meetings - and parts of meetings - where we consider evidence that has not come 


from her team, she worked as a full PHAC member.  


 In meetings (or the parts of meetings) where evidence reviews from her team are 


presented and discussed, she stepped back from the PHAC role and become a 


presenter / advisor to the committee. She discussed her team’s reviews and advise the 


committee on how to interpret / use the evidence they contain, however she did not then 


take an active part in drafting new recommendations based on those reviews.  


 


The other members of the team have no conflict of interest to dec lare. 
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APPENDIX F – Search strategies 


F.1 Sample search strategy used to identify systematic reviews  
Sample search: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 
MEDLINE(R) <1946 to Present> 


Note: Searches terms were modified were necessary when searching other databases.  


-------------------------------------------------------------------------------- 


1     (prevent* or barrier* or facilitat* or hinder* or block* or obstacle* or restrict* or restrain* or 
obstruct* or inhibit* or impede* or delay* or constrain* or hindrance* or uptake or "take up" or 
increas* or decreas* or reduc* or impact* or effect* or improve* or enhance* or encourag* or 
support* or promot* or optimiz* or optimis* or adher* or access* or motivat* or accept* or 
satisfaction or compliance or comply or complie* or refus* or availabl* or provision* or provid* 
or offer or incentive* or utiliz* or utilis*).ti,ab. (11817672) 


2     ((health* adj3 (behavior* or behaviour*))  


or ((ageing or aging) adj3 (well or success* or positive* or active* or healthy))  
or (food* adj3 choice*) or dieting or (diet* adj3 (health* or balance* or fat* or salt* or 
sugar* or mediterranean or choice* or improv* or unhealthy))  
or ((fruit* or vegetable* or salt* or fat* or sugar*) adj3 (intake* or consum* or eat* or 
ate))  
or (undernutrition or undernourish* or under-nutrition* or under-nourish*)  
or (multimicronutrient* or multi-micronutrient* or micronutrient* or micro-nutrient* or 
multinutrient* or multi-nutrient*)  
or ("five a day" or "5 a day")  
or ("health check" or "check-up")  
or "health MOT*"  
or ((eye* or sight* or vision* or visual* or hearing) adj3 (test* or check* or screen*))  
or (smok* or tobacco or cigar* or nicotine)  
or ((alcohol* or drunk* or drink*) adj3 (consum* or misuse* or abuse* or intoxicat* or 
harmful or excess* or binge* or hazardous* or heavy or temperance or abstinence))  
or temperan*  
or teetotal*  
or (lonely or lonli*)  
or (socialis* or socializ*)  
or (social* adj3 (isolat* or network* or contac* or alien*))  
or (cognitive adj2 stimulat*)  
or (sedentary or exercis* or sport*)  
or "physical condition*"  
or (balance* and (exercis* or retrain* or re-train* or reeducat* or re-educat*))  
or inactiv*  
or (walk* or run* or jog* or swim* or danc* or garden* or cycl* or bicycl* or bike* or 
recreation*)  
or ("resistance training" or "acquatic exercis*" or "wellness centre*" or "wellness 
center*")  
or ("weight gain*" or "weight los*" or "overweight" or "over weight") or (obesity and 
"related behavio*")  
or (overeat* or "over eat")  
or (waist* adj3 (circumference* or measur*))  
or ((bmi or "body mass index") adj3 (gain* or loss* or lose* or lost or change*))  
or (weight adj2 (cycling or reduc* or los* or maint* or decreas* or increas* or watch* 
or control*))  
or "weight change*"  
or ((behavio?r* or lifestyle or "life style") adj3 (change* or changing or modification or 
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modify or modifying or therapy or therapies or program* or intervention* or counsel*))  
or ((physical* or keep* or cardio* or aerobic or fitness) adj3 (fit* or activ* or train*))  
or ((physical* or game* or leisure* or fitness) adj5 (event* or setting* or sector* or 
program* or venue* or site* or center* or centre*))  
adj3  
(prevent* or barrier* or facilitat* or hinder* or block* or obstacle* or restrict* or 
restrain* or obstruct* or inhibit* or impede* or delay* or constrain* or hindrance* or 
uptake or "take up" or increas* or decreas* or reduc* or impact* or effect* or improve* 
or enhance* or encourag* or support* or promot* or optimiz* or optimis* or adher* or 
access* or motivat* or accept* or satisfaction or compliance or comply or complie* or 
refus* or availabl* or provision* or provid* or offer or incentive* or utiliz* or 
utilis*)).ti,ab. (11815615) 


3     exp health behavior/ (99406) 


4     exp risk reduction behavior/ (7429) 


5     exp health promotion/ (54839) 


6     exp primary prevention/ (114054) 


7     exp preventive medicine/ (32336) 


8     exp life style/ (64645) 


9     exp food habits/ (21115) 


10     exp food preferences/ (10035) 


11     exp nutrition therapy/ (80294) 


12     exp vision tests/ (80635) 


13     exp hearing tests/ (37970) 


14     exp smoking/ (124015) 


15     exp smoking cessation/ (20976) 


16     exp "tobacco use disorder"/ (8399) 


17     exp "tobacco use cessation"/ (21675) 


18     exp tobacco smoke pollution/ (10679) 


19     exp alcohol drinking/ (52735) 


20     exp alcohol deterrents/ (4190) 


21     exp drinking behavior/ (58207) 


22     exp temperance/ (2609) 


23     exp loneliness/ (2167) 


24     exp exercise/ (111288) 


25     exp sports/ (110890) 


26     exp exercise therapy/ (29819) 


27     exp physical exertion/ (52630) 
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28     exp physical fitness/ (21873) 


29     exp "physical education and training"/ (13326) 


30     exp exercise test/ (50193) 


31     exp walking/ (19952) 


32     exp running/ (13374) 


33     exp jogging/ (690) 


34     exp bicycling/ (7564) 


35     exp swimming/ (18600) 


36     exp dancing/ (1824) 


37     exp gardening/ (462) 


38     exp fitness centers/ (336) 


39     exp sedentary lifestyle/ (2461) 


40     or/3-39 (982650) 


41     1 and 40 (624194) 


42     2 or 41 (927623) 


43     meta-analysis as topic/ (14016) 


44     meta-analys*.tw. (61279) 


45     metaanaly*.tw. (1363) 


46     Meta-Analysis/ (50578) 


47     (systematic adj (review*1 or overview*1)).tw. (52517) 


48     exp Review Literature as Topic/ (7590) 


49     or/43-48 (123666) 


50     Comment/ (570485) 


51     Letter/ (823596) 


52     Editorial/ (347012) 


53     animal/ (5460677) 


54     human/ (13571801) 


55     53 not (53 and 54) (3939518) 


56     50 or 51 or 52 or 55 (5192193) 


57     49 not 56 (115029) 


58     exp middle age/ (3327213) 


59     (middle adj age*).ti,ab. (33553) 
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60     (baby adj2 boomer*).ti,ab. (755) 


61     (midlife or "mid life" or midlives or "mid lives").ti,ab. (3816) 


62     or/58-61 (3339411) 


63     adult*.ti,ab. (820544) 


64     exp Young Adult/ (345598) 


65     exp Adult/ (5579820) 


66     or/63-65 (5994172) 


67     "single parent*".ti,ab. (1849) 


68     minorit*.ti,ab. (44436) 


69     "free school meal*".ti,ab. (51) 


70     ((low* or work*) adj4 class*).ti,ab. (18291) 


71     unemployed*.ti,ab. (5351) 


72     (low* adj3 (income* or wage* or pay*)).ti,ab. (28835) 


73     ("income support*" or "housing benefit*" or "child support*" or "unemployment 
benefit*").ti,ab. (537) 


74     poverty.ti,ab. (15360) 


75     (deprive* or deprivation*).ti,ab. (63372) 


76     ethnic*.ti,ab. (88627) 


77     ((vulnerable or disadvantaged or "at risk" or "high risk" or "low socioeconomic status" or 
neglect* or affected or marginal* or forgotten or non-associative or nonassociative or 
unengaged or hidden or excluded or transient or inaccessible or underserved or stigma* or 
inequitable) and (people or population* or communit* or neighbourhood*1 or neighborhood*1 
or group* or area*1 or demograph* or patient* or social*)).ti,ab. (740630) 


78     (immigrant* or migrant* or asylum or refugee* or undocumented).ti,ab. (33474) 


79     (born adj2 overseas).ti,ab. (217) 


80     (displaced and (people or person*1)).ti,ab. (904) 


81     (homeless or vagrant*).ti,ab. (5618) 


82     (((language* or communicat*) and (barrier* or understand* or strateg* or proficien*)) or 
translat* or interpret* or (cultur* and competen*)).ti,ab. (527336) 


83     (illiteracy or illiterate*).ti,ab. (3622) 


84     (traveller*1 or Gypsies or Gypsy or Gipsy or Gipsies or Romany or Romanies or 
Romani or Romanis or Romani or Romanis or Roma).ti,ab. (6115) 


85     exp Poverty/ (31438) 


86     exp Ethnic Groups/ or exp Minority Groups/ (121433) 


87     exp Unemployment/ (5168) 
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88     exp Single Parent/ (1044) 


89     exp Homeless Persons/ (6489) 


90     (homeless* or vagrant* or tramp or tramps or "street person" or "street people" or 
(sleep* adj3 rough)).ti,ab. (7739) 


91     exp "Emigration and Immigration"/ (23559) 


92     exp "Emigrants and Immigrants"/ (5643) 


93     exp refugees/ (6697) 


94     exp Communication Barriers/ (4818) 


95     Language/ (27562) 


96     exp gypsies/ (617) 


97     exp bisexuality/ or exp homosexuality/ or exp homosexuality, female/ or exp 
homosexuality, male/ (22600) 


98     exp Transgendered Persons/ (103) 


99     (lesbian* or gay* or homosexual* or bisexual* or transgender* or trans-gender* or 
trans-sexual* or transsexual* or transexual* or "men who have sex with men" or "same-sex" 
or queer*).ti,ab. (29659) 


100     exp Transsexualism/ (2855) 


101     exp Poverty Areas/ (4608) 


102     exp Vulnerable populations/ (5723) 


103     exp Social Stigma/ (1349) 


104     exp shame/ (1506) 


105     exp Prejudice/ (23558) 


106     exp Socioeconomic Factors/ (341937) 


107     or/67-106 (1865530) 


108     107 and 66 (766030) 


109     62 or 108 (3646065) 


110     42 and 57 and 109 (2800) 


111     42 and 57 and 109 (2800) 


112     limit 111 to yr="2000 -Current" (2582) SRs Midlife or disadvantaged adults 
healthy behavior barriers 


113     42 and 57 and 62 (1950) 


114     limit 113 to yr="2000 -Current" (1757) SRs of midlife healthy behavior barriers 


115     42 and 57 and 108 (1363) 


116     42 and 57 and 108 (1363) 
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117     limit 116 to yr="2000 -Current" (1299) SRs of disadvantaged adults’ healthy 
behavior barriers 


118     42 and 109 (269040) Midlife or disadvantaged adults healthy behavior barriers 


119     118 not 110 (266240) 


120     limit 119 to yr="2000 -Current" (178577) non-SRs of Midlife or disadvantaged 
adults healthy behavior barriers 


*************************** 
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F.2 Sample search strategy used to identify primary studies 
Sample search: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 
MEDLINE(R) <1946 to Present> 


Note: Searches terms were modified were necessary when searching other databases.  


-------------------------------------------------------------------------------- 


1     (((health* adj3 (behavior* or behaviour*)) or ((ageing or aging) adj3 (well or success* or 
positive* or active* or healthy)) or (food* adj3 choice*) or dieting or (diet* adj3 (health* or 
balance* or fat* or salt* or sugar* or mediterranean or choice* or improv* or unhealthy)) or 
((fruit* or vegetable* or salt* or fat* or sugar*) adj3 (intake* or consum* or eat* or ate)) or 
(undernutrition or undernourish* or under-nutrition* or under-nourish*) or (multimicronutrient* 
or multi-micronutrient* or micronutrient* or micro-nutrient* or multinutrient* or multi-nutrient*) 
or ("five a day" or "5 a day") or ("health check" or "check-up") or "health MOT*" or ((eye* or 
sight* or vision* or visual* or hearing) adj3 (test* or check* or screen*)) or (smok* or tobacco 
or cigar* or nicotine) or ((alcohol* or drunk* or drink*) adj3 (consum* or misuse* or abuse* or 
intoxicat* or harmful or excess* or binge* or hazardous* or heavy or temperance or 
abstinence)) or temperan* or teetotal* or (lonely or lonli*) or (socialis* or socializ*) or (social* 
adj3 (isolat* or network* or contac* or alien*)) or ((cognitive or mental*) adj2 stimulat*) or 
(sedentary or exercis* or sport*) or "physical condition*" or (balance* and (exercis* or retrain* 
or re-train* or reeducat* or re-educat*)) or inactiv* or (walk* or run* or jog* or swim* or danc* 
or garden* or cycl* or bicycl* or bike* or recreation*) or ("resistance training" or "acquatic 
exercis*" or "wellness centre*" or "wellness center*") or ("weight gain*" or "weight los*" or 
"overweight" or "over weight") or (obesity and "related behavio*") or (overeat* or "over eat") 
or (waist* adj3 (circumference* or measur*)) or ((bmi or "body mass index") adj3 (gain* or 
loss* or lose* or lost or change*)) or (weight adj2 (cycling or reduc* or los* or maint* or 
decreas* or increas* or watch* or control*)) or "weight change*" or ((behavio?r* or lifestyle or 
"life style") adj3 (change* or changing or modification or modify or modifying or therapy or 
therapies or program* or intervention* or counsel*)) or ((physical* or keep* or cardio* or 
aerobic or fitness) adj3 (fit* or activ* or train*)) or ((physical* or game* or leisure* or fitness) 
adj5 (event* or setting* or sector* or program* or venue* or site* or center* or centre*))) adj3 
(prevent* or barrier* or facilitat* or hinder* or block* or obstacle* or restrict* or restrain* or 
obstruct* or inhibit* or impede* or delay* or constrain* or hindrance* or uptake or "take up" or 
increas* or decreas* or reduc* or impact* or effect* or improve* or enhance* or encourag* or 
support* or promot* or optimiz* or optimis* or adher* or access* or motivat* or accept* or 
satisfaction or compliance or comply or complie* or refus* or availabl* or provision* or provid* 
or offer or incentive* or utiliz* or utilis*)).ti,ab. (446597) 


2     (prevent* or barrier* or facilitat* or hinder* or block* or obstacle* or restrict* or restrain* or 
obstruct* or inhibit* or impede* or delay* or constrain* or hindrance* or uptake or "take up" or 
increas* or decreas* or reduc* or impact* or effect* or improve* or enhance* or encourag* or 
support* or promot* or optimiz* or optimis* or adher* or access* or motivat* or accept* or 
satisfaction or compliance or comply or complie* or refus* or availabl* or provision* or provid* 
or offer or incentive* or utiliz* or utilis*).ti,ab. (11910955) 


3     exp health behavior/ (100016) 


4     exp risk reduction behavior/ (7539) 


5     exp health promotion/ (55103) 


6     exp primary prevention/ (114407) 


7     exp preventive medicine/ (32402) 


8     exp life style/ (65061) 


9     exp food habits/ (21286) 
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10     exp food preferences/ (10111) 


11     exp nutrition therapy/ (80646) 


12     exp vision tests/ (80919) 


13     exp hearing tests/ (38091) 


14     exp smoking/ (124725) 


15     exp smoking cessation/ (21110) 


16     exp "tobacco use disorder"/ (8455) 


17     exp "tobacco use cessation"/ (21814) 


18     exp tobacco smoke pollution/ (10742) 


19     exp alcohol drinking/ (53034) 


20     exp alcohol deterrents/ (4205) 


21     exp drinking behavior/ (58520) 


22     exp temperance/ (2625) 


23     exp loneliness/ (2175) 


24     exp exercise/ (114811) 


25     exp sports/ (113459) 


26     exp exercise therapy/ (30184) 


27     exp physical exertion/ (54932) 


28     exp physical fitness/ (22421) 


29     exp "physical education and training"/ (13706) 


30     exp exercise test/ (51046) 


31     exp walking/ (20209) 


32     exp running/ (13881) 


33     exp jogging/ (697) 


34     exp bicycling/ (7886) 


35     exp swimming/ (18935) 


36     exp dancing/ (1843) 


37     exp gardening/ (466) 


38     exp fitness centers/ (338) 


39     exp sedentary lifestyle/ (2551) 


40     or/3-39 (992780) 


41     2 and 40 (632416) 
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42     1 or 41 (939031) 


43     meta-analysis as topic/ (14071) 


44     meta-analys*.tw. (62370) 


45     metaanaly*.tw. (1373) 


46     Meta-Analysis/ (51199) 


47     (systematic adj (review*1 or overview*1)).tw. (53469) 


48     exp Review Literature as Topic/ (7628) 


49     or/43-48 (125460) 


50     Comment/ (577154) 


51     Letter/ (829297) 


52     Editorial/ (350296) 


53     animal/ (5488706) 


54     human/ (13639147) 


55     53 not (53 and 54) (3959628) 


56     ((middle adj age*) or (midlife* or "mid life*" or midlives or "mid lives") or (baby adj2 
boomer*)).ti. (11512) 


57     exp *Middle age/ (844) 


58     49 or 50 or 51 or 52 or 55 (5339612) 


59     56 or 57 (12088) 


60     42 and 59 (2659) 


61     60 not 58 (2560) 


62     limit 61 to yr="2000 -Current" (1772) 


63     exp Middle age/ (3344360) 


64     56 or 63 (3346787) 


65     42 and 64 (234019) 


66     65 not 58 (230787) 


67     limit 66 to yr="2000 -Current" (152412) 


*************************** 
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F.3   Sample targeted search for primary studies (where no systematic reviews) 


Sample search: targeted vision and disadvantage populations or adults IN TITLES using 
Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) <1946 
to Present> 


Note: Searches terms were modified were necessary when searching other databases.  


-------------------------------------------------------------------------------- 
1     adult*.ti,ab. (827307) 


2     exp Young Adult/ (351950) 


3     exp Adult/ (5611750) 


4     or/1-3 (6029894) 


5     "single parent*".ti. (219) 


6     minorit*.ti. (5689) 


7     "free school meal*".ti. (5) 


8     ((low* or work*) adj4 class*).ti. (1279) 


9     unemployed*.ti. (423) 


10     (low* adj3 (income* or wage* or pay*)).ti. (5984) 


11     ("income support*" or "housing benefit*" or "child support*" or "unemployment 
benefit*").ti. (138) 


12     poverty.ti. (3044) 


13     (deprive* or deprivation*).ti. (17067) 


14     ethnic*.ti. (18691) 


15     ((vulnerable or disadvantaged or "at risk" or "high risk" or "low socioeconomic status" or 
neglect* or affected or marginal* or forgotten or non-associative or nonassociative or 
unengaged or hidden or excluded or transient or inaccessible or underserved or stigma* or 
inequitable) and (people or population* or communit* or neighbourhood*1 or neighborhood*1 
or group* or area*1 or demograph* or patient* or social*)).ti. (25665) 


16     (immigrant* or migrant* or asylum or refugee* or undocumented).ti. (15142) 


17     (born adj2 overseas).ti. (10) 


18     (displaced and (people or person*1)).ti. (163) 


19     (homeless or vagrant*).ti. (3367) 


20     (((language* or communicat*) and (barrier* or understand* or strateg* or proficien*)) or 
translat* or interpret* or (cultur* and competen*)).ti. (62987) 


21     (illiteracy or illiterate*).ti. (279) 


22     (traveller*1 or Gypsies or Gypsy or Gipsy or Gipsies or Romany or Romanies or 
Romani or Romanis or Romani or Romanis or Roma).ti. (2929) 


23     (homeless* or vagrant* or tramp or tramps or "street person" or "street people" or 
(sleep* adj3 rough)).ti. (4271) 
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24     (lesbian* or gay* or homosexual* or bisexual* or transgender* or trans-gender* or 
trans-sexual* or transsexual* or transexual* or "men who have sex with men" or "same-sex" 
or queer*).ti. (13886) 


25     (shame* or stigma* or socioeconomic or socio-economic or prejudic*).ti. (18591) 


26     or/5-25 (190725) 


27     4 and 26 (70318) 


28     ((middle adj age*) or (baby adj2 boomer*) or (midlife or "mid life" or midlives or "mid 
lives")).ti. (11505) 


29     exp *Middle Aged/ (844) 


30     28 or 29 (12081) 


31     27 or 30 (82144) 


32     ((eye or eyes or eyesight or sight* or vision* or visual* or hearing) adj3 (test* or check* 
or screen*)).ti,ab. (21305) 


33     exp vision tests/ or exp hearing tests/ (118748) 


34     32 or 33 (131886) 


35     31 and 34 (458) 


36     meta-analysis as topic/ (14071) 


37     meta-analys*.tw. (62302) 


38     metaanaly*.tw. (1372) 


39     Meta-Analysis/ (51199) 


40     (systematic adj (review*1 or overview*1)).tw. (53390) 


41     exp Review Literature as Topic/ (7628) 


42     or/36-41 (125334) 


43     Comment/ (576830) 


44     Letter/ (828887) 


45     Editorial/ (350125) 


46     animal/ (5488705) 


47     human/ (13639146) 


48     46 not (46 and 47) (3959628) 


49     43 or 44 or 45 or 48 (5222217) 


50     35 not 49 (427) 


51     50 and 42 (2) 


52     35 not 51 (456) 


53     limit 52 to yr="2000 -Current" (274)  
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APPENDIX G – Search results 


 


Table G.1. Databases searches – Systematic reviews 


Database name Search date # records 
retrieved 


After de 
duplication 


MEDLINE/in-process MEDLINE 24.09.13 2564 2021 


EMBASE 24.09.13 1386 1365 


PsychINFO 25.09.13 509 507 


CINAHL 27.09.13 1273 1267 


Health Management Information 
Consortium (HMIC) 27.09.13 40 39 


Cochrane 02.10.13 1608 1601 


Web of knowledge 03.10.13 2254 2252 


Total 9634 9052 
 


Table G.2. Databases searches – Primary studies 


Database name Search date # records 
retrieved 


After de 
duplication 


MEDLINE/in-process MEDLINE 30.10.13 1533 1533 


EMBASE 30.10.13 2499 2496 


PsychINFO 30.10.13 472 472 


CINAHL 30.10.13 873 873 


Health Management Information 
Consortium (HMIC) 30.10.13 304 304 


Cochrane 30.10.13 1 1 


Web of knowledge 30.10.13 345 345 


Total 6027 6024 
 


Table G.3. Websites searched 


Database name Search date # records retrieved 


NHS Evidence Search 03.10.13 &14.10.13 167 


Open Grey 15.10.13 20 


Public Health Observatories 15.10.13 50 


Health Evidence Canada 15.10.13 80 


Alzheimer’s Society 22.10.13 56 


RNIB 22.10.13 31 


Fight for Sight 22.10.13 5 
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Action on Hearing Loss 22.10.13 10 


Beth Johnson Foundation 22.10.13 33 


British Library 12.09.13 4 


Campbell Collaboration 12.09.13 18 


Department of Health 12.09.13 1 


E-Print Network 12.09.13 11 


Google Scholar 12.09.13 6 


Grey Literature Report 12.09.13 10 


Lenus  12.09.13 1 


OAIster 12.09.13 85 


Public Health Europe 12.09.13 2 


RAND Health 12.09.13 7 


Scirus 12.09.13 1 


World Health Organisation  12.09.13 6 


Total 604 
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APPENDIX H. Excluded studies and reason for exclusion  


H.1 Systematic reviews 


Study Reason excluded 
Aalbers T, Baars MA, Rikkert MG. (2011) Characteristics of 
effective Internet-mediated interventions to change lifestyle in 
people aged 50 and older: a systematic review. Ageing Research 
Reviews 10(4): 487-497.  


SR - Review 3 


Aarsland D, Sardahaee FS, Anderssen S et al. (2010) Is physical 
activity a potential preventive factor for vascular dementia? A 
systematic review. Aging & Mental Health 14(4): 386-395. 


Review 2? 


Abioye AI, Hajifathalian K, Danaei G. (2013) Do mass media 
campaigns improve physical activity? A systematic review and 
meta-analysis. Archives of Public Health 71(1): 20.  


SR - Review 3 


Ackermann RT, Marrero DG, Hicks KA et al. (2006) An evaluation 
of cost sharing to finance a diet and physical activity intervention 
to prevent diabetes. Diabetes Care 29(6): 1237-1241. 


Not SR - about 
financing interventions 


Aggarwal B, Liao M, Mosca L. (2010) Predictors of physical 
activity at 1 year in a randomized controlled trial of family 
members of patients with cardiovascular disease. Journal of 
Cardiovascular Nursing 25(6): 444-449. 


Not SR. Review 3? - 
primary paper 


Ahmad N, Boutron I, Dechartres A et al. (2010) Applicability and 
generalisability of the results of systematic reviews to public health 
practice and policy: a systematic review. Trials 26:11:20. 


SR of SRs about 
external 
generalisability 


Ahmadi P, Kiyani R. (2011) Investigating the relationship of weight 
gain and obesity with minimal cognitive impairment among middle-
aged people. Procedia-Social and Behavioral Sciences 30: 1849-
1851. 


Out of scope 


Ahrens JN. (2009) Correlates of physical activity and wellness 
program completion among Mexican-American women. 
Dissertation Abstracts International: Section B: The Sciences and 
Engineering. 70:11-B. 


PhD dissertation - not 
peer-reviewed 
publication 


Akers JD, Estabrooks PA, Davy BM. (2010) Translational 
research: bridging the gap between long-term weight loss 
maintenance research and practice. Journal of the American 
Dietetic Association 110(10): 1511-1522. 


SR about translation 
from research to 
practice 


Akvardar Y. (2010) How are alcohol related problems prevented? 
Brief intervention approach in the treatment of alcohol use 
disorders.  


Turkish language 


Alam S, Johnson AG. (1999) A meta-analysis of randomised 
controlled trials (RCT) among healthy normotensive and essential 
hypertensive elderly patients to determine the effect of high salt 
(NaC1) diet on blood pressure Journal of Human Hypertension 
13(6): 367-374 


Pre 2000 (but relevant 
to review 3) 


Albright C, Thompson DL. (2006) The effectiveness of walking in 
preventing cardiovascular disease in women: A review of the 
current literature. Journal of Womens Health 15(3): 271-280. 


Out of scope 
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Alfermann D, Stoll O. (2000) Effects of physical exercise on self-
concept and well-being. International Journal of Sport Psychology 
31(1): 47-65. 


Out of scope 


Ali MK, Echouffo-Tcheugui J, Williamson DF. (2012) How effective 
were lifestyle interventions in real-world settings that were 
modeled on the Diabetes Prevention Program? Health Affairs 
31(1): 67-75.   


SR - Review 3 


Allen JC, Lewis JB, Tagliaferro AR. (2012) Cost-effectiveness of 
health risk reduction after lifestyle education in the small 
workplace. Preventing Chronic Disease 9: E96. 


Cost-effectiveness 
study Review 3 - 
primary paper? 


Allman RM, Baker PS, Maisiak RM et al. (2004) Racial similarities 
and differences in predictors of mobility change over eighteen 
months. Journal of General Internal Medicine 19(11): 1118-1126. 


Not SR, all data older 
adults >65 


Alterman AI, Gariti P, Mulvaney F. (2001) Short- and long-term 
smoking cessation for three levels of intensity of behavioral 
treatment, Psychology of Addictive Behaviors 15(3): 261-264. 


Cost-effectiveness 
study Review 3 - 
primary paper? 


Ammerman AS, Lindquist CH, Lohr KN et al. (2002) The efficacy 
of behavioral interventions to modify dietary fat and fruit and 
vegetable intake: a review of the evidence. Preventive Medicine 
35(1): 25-41. 


SR (Review 3) 


An LC, Schillo BA, Kavanaugh AM et al. (2006) Increased reach 
and effectiveness of a statewide tobacco quitline after the addition 
of access to free nicotine replacement therapy. Tobacco Control 
15(4): 286-293 


Before and after study 
- primary paper, not 
midlife 


An RP. (2013) Effectiveness of subsidies in promoting healthy 
food purchases and consumption: a review of field experiments. 
Public Health Nutrition 16(7): 1215-1228. 


SR BUT also children 
included depends if 
can separate adult 
conclusions. Rev 3? 


Andersen RE, Jakicic JM. (2009) Interpreting the physical activity 
guidelines for health and weight management. Journal of Physical 
Activity & Health 6(5): 651-656. 


Out of scope 


Anderson JW, Konz EC, Frederich RC et al. (2001) Long-term 
weight-loss maintenance: a meta-analysis of US studies. 
American Journal of Clinical Nutrition 74(5): 579-584. 


SR (Review 3) 


Anderson LM, Quinn TA, Glanz K et al. (2009) The effectiveness 
of worksite nutrition and physical activity interventions for 
controlling employee overweight and obesity: a systematic review. 
American Journal of Preventive Medicine 37(4): 340-357. 


SR (Review 3) 


Angevaren M, Aufdemkampe G, Verhaar HJ et al. (2008) Physical 
activity and enhanced fitness to improve cognitive function in older 
people without known cognitive impairment. Cochrane Database 
of Systematic Reviews 16(3): CD005381. 


Participants >55 
included but vast 
majority of studies, 
participants >65 


Annemans L, Lamotte M, Clarys P et al. (2007) Health economic 
evaluation of controlled and maintained physical exercise in the 
prevention of cardiovascular and other prosperity diseases. 
European Journal of Cardiovascular Prevention and Rehabilitation 
14(6): 815-824. 


Cost-effectiveness 
study Review 3 - 
primary paper? 
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Anokye NK, Trueman P, Green C et al. (2011) The cost-
effectiveness of exercise referral schemes. BMC Public Health 
16;11:954.    


Cost-effectiveness 
study Review 3 - 
primary paper? 


Antikainen I, Ellis R. (2011) A RE-AIM evaluation of theory-based 
physical activity interventions. Journal of Sport & Exercise 
Psychology 33(2): 198-214.   


Out of scope 


Arab L, Liu W, Elashoff D. (2009) Green and black tea 
consumption and risk of stroke: a meta-analysis. Stroke 40(5): 
1786-1792. 


Review 2? 


Archer E, Groessl EJ, Sui X et al. (2012) An economic analysis of 
traditional and technology-based approaches to weight loss. 
American Journal of Preventive Medicine 43(2): 176-182.   


Cost-effectiveness 
study Review 3 - 
primary paper? 


Arcury TA, Quandt SA, Bell RA. (2001) Staying healthy: the 
salience and meaning of health maintenance behaviors among 
rural older adults in North Carolina. Social Science & Medicine 
53(11): 1541-1556. 


Out of scope, older 
adults 


Arent SM, Landers DM, Etnier JL. (2000) The effects of exercise 
on mood in older adults: A meta-analytic review. Journal of Aging 
and Physical Activity 8(4): 407-430. 


Older adults only  >65 


Arlinger S. (2003) Negative consequences of uncorrected hearing 
loss - a review. International Journal of Audiology 42: S17-S20. 


Consequences of 
hearing loss, not 
barriers/facilitators. 


Arnold CM, Sran MM, Harrison EL. (2008) Exercise for fall risk 
reduction in community-dwelling older adults: a systematic review. 
Physiotherapy Canada 60(4): 358-372.   


Inclusion criteria > 50 
years but only 4 of 35 
studies included adults 
>50, rest all >65. 


Arcury TA, Quandt SA, Bell RB. (2001) Staying healthy: the 
salience and meaning of health maintenance behaviors among 
rural older adults in North Carolina. Social Science & Medicine 53: 
1541–1556. 


Qualitative study, older 
adults only all 
participants >70 


Asher RC, Burrows TL, Collins CE. (2013) Very low-energy diets 
for weight loss in adults: A review. Nutrition & Dietetics 70(2): 101-
112. 


Review 3 SR 


Ashford S, Edmunds J, French DP. (2010) What is the best way to 
change self-efficacy to promote lifestyle and recreational physical 
activity? A systematic review with meta-analysis. British Journal of 
Health Psychology 15(Pt 2): 265-288. 


SR (Review 3) 


Ashworth NL, Chad KE, Harrison EL et al. (2005) Home versus 
center based physical activity programs in older adults. Cochrane 
Database of Systematic Reviews 25(1): CD004017. 


Most included studies 
in people with 
established CVD or 
COPD but some in 
those with risk factors 


Asikainen TM, Kukkonen-Harjula K, Miilunpalo S. (2004) Exercise 
for health for early postmenopausal women: a systematic review 
of randomised controlled trials. Sports Medicine 34(11): 753-778. 


Review 3? 


Atienza AA. (2001) Home-based physical activity programs for 
middle-aged and older adults: Summary of empirical research. 
Journal of Aging and Physical Activity 9: S38-S58. 


Not a SR, may have 
useful primary studies 
for review 3 
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Aucott L, Gray D, Rothnie H et al. (2011) Effects of lifestyle 
interventions and long-term weight loss on lipid outcomes - a 
systematic review. Obesity Reviews 12(5): e412-425. 


Review 3? 


Aucott LS. (2008) Influences of weight loss on long-term diabetes 
outcomes. Proceedings of the Nutrition Society 67(1): 54-59. 


About links between 
obesity and diabetes 


Aucott L, Rothnie H, McIntyre L et al. (2009) Long-term weight 
loss from lifestyle intervention benefits blood pressure: a 
systematic review. Hypertension 54(4): 756-762 


For review 2 and 3? 


Aucott L, Gray D, Rothnie H et al. (2011) Effects of lifestyle 
interventions and long-term weight loss on lipid outcomes - a 
systematic review. Obesity Reviews 12(5): e412-25. 


Review 3? 


Avery KN, Donovan JL, Horwood J et al. (2013) Behavior theory 
for dietary interventions for cancer prevention: A systematic review 
of utilization and effectiveness in creating behavior change. 
Cancer Causes and Control 24(3): 409-420. 


Out of scope 


Babcock Irvin C, Wyer PC et al. (2000) Preventive care in the 
emergency department, Part II: Clinical preventive services--an 
emergency medicine evidence-based review. Society for 
Academic Emergency Medicine Public Health and Education Task 
Force Preventive Services Work Group. Academic Emergency 
Medicine 7(9): 1042-1054. 


Include for tobacco 
cessation counselling 
only 


Bacigalupo R, Cudd P, Littlewood C et al. (2013) Interventions 
employing mobile technology for overweight and obesity: an early 
systematic review of randomized controlled trials. Obesity 
Reviews 14(4): 279-291. 


Out of scope 


Bader P, Boisclair D, Ferrence R. (2011) Effects of tobacco 
taxation and pricing on smoking behavior in high risk populations: 
a knowledge synthesis. International Journal of Environmental 
Research & Public Health 8(11): 4118-4139.   


About tobacco taxation 
and pricing 


Baker PR, Francis DP, Soares J et al. (2011) Community wide 
interventions for increasing physical activity. Cochrane Database 
of Systematic Reviews 13(4): CD008366. 


Out of scope 


Baker MK, Simpson K, Lloyd B et al. (2011) Behavioral strategies 
in diabetes prevention programs: A systematic review of 
randomized controlled trials. Diabetes Research & Clinical 
Practice 91(1): 1-12. 


Out of scope 


Baker AL, Thornton LK, Hiles S et al. (2012) Psychological 
interventions for alcohol misuse among people with co-occurring 
depression or anxiety disorders: a systematic review. Journal of 
Affective Disorders 139(3): 217-229. 


Alcohol misuse in 
people with existing 
MH problems 


Bala MM, Lesniak W. (2007) Efficacy of non-pharmacological 
methods used for treating tobacco dependence: meta-analysis. 
Polskie Archiwum Medycyny Wewnetrznej 117(11-12): 504-511. 


Out of scope 


Bala M, Strzeszynski L, Cahill K. (2008) Mass media interventions 
for smoking cessation in adults. Cochrane Database of Systematic 
Reviews 23;(1): CD004704. 


Updated in 2013 
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Bala MM, Strzeszynski L, Topor-Madry R et al. (2013) Mass 
media interventions for smoking cessation in adults. Cochrane 
Database of Systematic Reviews 6;6: CD004704.  


Out of scope 


Baldwin RC. (2010) Preventing late-life depression: a clinical 
update. International Psychogeriatrics 22(8): 1216-1224. 


Not a SR 


Ballesteros J, Duffy JC, Querejeta I et al. (2004) Efficacy of brief 
interventions for hazardous drinkers in primary care: Systematic 
review and meta-analyses. Alcoholism-Clinical and Experimental 
Research 28(4): 608-618 


Brief int for hazardous 
drinkers in primary 
care - male vs female 
comparison 


Ballesteros J, González-Pinto A, Querejeta I et al. (2004) Brief 
interventions for hazardous drinkers delivered in primary care are 
equally effective in men and women. Addiction 99(1): 103-108 


Out of scope 


Banham L, Gilbody S. (2010) Smoking cessation in severe mental 
illness: what works? Addiction 105(7): 1176-1189. 


Out of scope 


Banks-Wallace J, Conn V. (2002) Interventions to promote 
physical activity among African American women. Public Health 
Nursing 19(5): 321-335 


Not much HB reported 
but perhaps should 
include to show it has 
been considered 


Barbeau EM, Leavy-Sperounis A, Balbach ED. (2004) Smoking, 
social class, and gender: what can public health learn from the 
tobacco industry about disparities in smoking? Tobacco Control 
13(2): 115-120. 


Consider as primary 
study for review 1, not 
midlife 


Barber SE, Clegg AP, Young JB. (2012) Is there a role for physical 
activity in preventing cognitive decline in people with mild cognitive 
impairment? Age and Ageing 41(1): 5-8. 


Not a SR 


Barker F, Mackenzie E, Elliott L et al. (2013) Interventions to 
improve hearing aid use in adult auditory rehabilitation. Cochrane 
Database of Systematic Reviews: CD010342 


Protocol only in people 
with existing hearing 
loss 


Barnes J, Dong CY, McRobbie H et al. (2010) Hypnotherapy for 
smoking cessation. Cochrane Database of Systematic Reviews 
10: CD001008. 


In for review 3 


Barnes D, Yaffe K. (2011) The projected impact of risk factor 
reduction on alzheimer's disease prevalence. Alzheimer’s and 
Dementia 1): S511. 


Not a SR but v relevant 
for review 2 


Barnes D. (2012) Risk factor reduction and Alzheimer's disease 
prevalence: Projected effect and practical implications. 
Alzheimer's and Dementia 8(4): P605. 


Abstract only 


Barr SI. (2003) Increased dairy product or calcium intake: Is body 
weight or composition affected in humans? Journal of Nutrition 
133(1): 245S-248S. 


Consider refs for 
review 3 but does not 
meet SR criteria 


Barrera M Jr, Castro FG, Strycker LA et al. (2013) Cultural 
adaptations of behavioral health interventions: a progress report. 
Journal of Consulting and Clinical Psychology 81(2): 196-205. 


May be useful refs for 
primary studies 


Barte JC, ter Bogt NC, Bogers RP et al. (2010) Maintenance of 
weight loss after lifestyle interventions for overweight and obesity, 
a systematic review. Obesity Reviews 11(12): 899-906. 


Review 3? 
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Bar Barton P, Andronis L, Briggs A et al. (2011) Effectiveness and 
cost effectiveness of cardiovascular disease prevention in whole 
populations: modelling study. BMJ 28;343:d4044.  


Review 3? 


Barton GR, Goodall M, Bower P et al. (2012) Increasing heart-
health lifestyles in deprived communities: economic evaluation of 
lay health trainers. Journal of Evaluation in Clinical Practice 18(4): 
835-840. 


Review 3? 


Bath-Hextall F, Leonardi-Bee J, Somchand N et al. (2007) 
Interventions for preventing non-melanoma skin cancers in high-
risk groups. Cochrane Database of Systematic Reviews 17(4): 
CD005414. 


Rev 3. Check if we are 
including sun 
exposure? 


Batty GD. (2002) Physical activity and coronary heart disease in 
older adults. A systematic review of epidemiological studies. 
European Journal of Public Health 12(3): 171-176. 


Review 2? Older adults 


Batty GD, Shipley MJ, Gunnell D et al. (2009) Height, wealth, and 
health: An overview with new data from three longitudinal studies. 
Economics & Human Biology 7(2): 137-152. 


Health consequences 
of height - not lifestyle 


Batty GD, Shipley MJ, Kivimaki M et al. (2010) Walking pace, 
leisure time physical activity, and resting heart rate in relation to 
disease-specific mortality in London: 40 years follow-up of the 
original Whitehall study. An update of our work with Professor 
Jerry N. Morris (1910-2009). Annals of Epidemiology 20(9): 661-
669. 


Review 2? 


Beauchamp A, Peeters A, Tonkin A. (2010) Inequalities in 
cardiovascular disease mortality: the role of behavioural, 
physiological and social risk factors. Journal of Epidemiology and 
Community Health 64(6): 542-548. 


Review 2? 


Beemsterboer W, Stewart R, Groothoff J et al. (2008) The 
influence of sick leave frequency determinants on homogeneous 
groups in two socio-economically comparable, but socio-culturally 
different regions in The Netherlands. Central European Journal of 
Public Health 16(4): 151-160.   


Out of scope 


Beydoun MA, Wang FA. (2010) Pathways linking socioeconomic 
status to obesity through depression and lifestyle factors among 
young US adults. Journal of Affective Disorders 123(1-3): 52-63. 


Consider as primary 
study review 2 


Bezerra IN, Curioni C, Sichieri R. (2012) Association between 
eating out of home and body weight. Nutrition Reviews 70(2): 65-
79. 


Include for review 2 SR 


Birnie K, Cooper R, Martin RM et al. (2011) Childhood 
socioeconomic position and objectively measured physical 
capability levels in adulthood: A systematic review and meta-
analysis. PLoS One 6(1): e15564. 


Out of scope 


Black AP, Brimblecombe J, Eyles H et al. (2012) Food subsidy 
programs and the health and nutritional status of disadvantaged 
families in high income countries: a systematic review. BMC 
Public Health 21;12: 1099. 


SR consider review 3 


Blagojevic M, Jinks C, Jeffery A et al. (2010) Risk factors for onset 
of osteoarthritis of the knee in older adults: a systematic review 
and meta-analysis. Osteoarthritis & Cartilage 18(1): 24-33. 


SR consider review 2 
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Blaine BE, Rodman J, Newman JM. (2007) Weight loss treatment 
and psychological well-being: a review and meta-analysis. Journal 
of Health Psychology 12(1): 66-82. 


Links between weight 
loss and depression 


Blair SN, Wei M. (2000) Sedentary habits, health, and function in 
older women and men. American Journal of Health Promotion 
15(1): 1-8. 


Out of scope 


Blair SN, Cheng Y, Holder JS. (2001) Is physical activity or 
physical fitness more important in defining health benefits? 
Medicine and Science in Sports and Exercise 33(6): S379-S399. 


Consider for review 2 


Blamey A, Nutrie N. (2004) Changing the individual to promote 
health-enhancing physical activity: the difficulties of producing 
evidence and translating it into practice. Journal of Sports 
Sciences 22(8): 741-754. 


Out of scope 


Blankers M, Nabitz U, Smit F et al. (2012) Economic evaluation of 
internet-based interventions for harmful alcohol use alongside a 
pragmatic randomized controlled trial. Journal of Medical Internet 
Research 14(5): 71-83. 


Consider as primary 
study review 3 


Blosnich JR. (2012) Deconstructing disparity: Examining risk 
factors related to smoking among sexual minority populations. 
Dissertation Abstracts International: Section B: The Sciences and 
Engineering 73(3-B). 


Risk factors for 
smoking in sexual 
minorities 


Bodner ME, Dean E. (2009) Advice as a smoking cessation 
strategy: a systematic review and implications for physical 
therapists. Physiotherapy Theory & Practice 25(5-6): 369-407. 


SR - For review 3? 


Boehm J, Franklin RC, Newitt R et al. (2013) Barriers and 
motivators to exercise for older adults: A focus on those living in 
rural and remote areas of Australia. Australian Journal of Rural 
Health 21(3): 141-149. 


SR, older people >50. 
Not sure about quality 
assessment - 
qualitative studies. 


Bolam KA, van Uffelen JG, Taaffe DR. (2013) The effect of 
physical exercise on bone density in middle-aged and older men: 
a systematic review. Osteoporos International 24(11): 2749-62. 


Consider as SR for 
review 3 


Bolego C, Poli A, Paoletti R.  (2002) Smoking and gender. 
Cardiovascular Research 53(3): 568-576. 


Not a SR. Not a 
relevant primary study. 


Bollenberg BW. (2004) Smoking cessation experience survey. 
Dissertation Abstracts International: Section B: The Sciences and 
Engineering 65(3-B). 


Consider as primary 
study review 1, not 
midlife 


Boon B, Risselada A, Huiberts A et al. (2011) Curbing alcohol use 
in male adults through computer generated personalized advice: 
randomized controlled trial. Journal of Medical Internet Research 
13(2): e43. 


Consider as primary 
study review 3, not 
midlife 


Boone-Heinonen J, Evenson KR et al. (2009) Walking for 
prevention of cardiovascular disease in men and women: A 
systematic review of observational studies: Obesity Prevention. 
Obesity Reviews 10(2): 204-217. 


Consider for review 2 


Borer KT. (2008) How effective is exercise in producing fat loss? 
Kinesiology 40(2): 126-137 


Out of scope 
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Borok J, Galier P, Dinolfo M et al. (2013) Why do older unhealthy 
drinkers decide to make changes or not in their alcohol 
consumption? Data from the Healthy Living As You Age study.  
Journal of the American Geriatrics Society 61(8): 1296-1302. 


Out of scope 


Bós AM, Howard BV, Beresford SA et al. (2011) Cost-
effectiveness analysis of a low-fat diet in the prevention of breast 
and ovarian cancer. Journal of the American Dietetic Association 
111(1): 56-66.   


Consider as primary 
study review 3 


Boyette LW, Lloyd A, Manuel S et al. (2001) Development of an 
exercise expert system for older adults. Journal of Rehabilitation 
Research and Development 38(1): 79-91. 


Not a SR. Consider as 
primary study for 
review 3. 


Boyette LW, Lloyd A, Boyette JE et al. (2002) Personal 
characteristics that influence exercise behavior of older adults. 
Journal of Rehabilitation Research & Development 39(1): 95-103. 


Not a SR. Older 
adults>60 


Boylan S, Louie JC, Gill TP. (2012) Consumer response to healthy 
eating, physical activity and weight-related recommendations: a 
systematic review. Obesity Reviews 13(7): 606-617. 


Not sure about study 
quality 


Boyle RG, Solberg LI, Fiore MC. (2010) Electronic medical 
records to increase the clinical treatment of tobacco dependence: 
a systematic review. American Journal of Preventive Medicine 
39(6 Suppl 1): S77-82. 


Clinician behaviour 


Brambila-Macias J, Shankar B, Capacci S et al. (2011) Policy 
interventions to promote healthy eating: a review of what works, 
what does not, and what is promising. Food & Nutrition Bulletin 
32(4): 365-375. 


Out of scope 


Brand DJ, Alston RJ, Harley DA. (2012) Disability and race: a 
comparative analysis of physical activity patterns and health 
status. Disability and Rehabilitation 34(10): 795-801. 


Out of scope 


Bravata DM, Sanders L, Huang J et al. (2003) Efficacy and safety 
of low-carbohydrate diets: a systematic review. JAMA: Journal of 
the American Medical Association 289(14): 1837-1850. 


Consider for review 3 


Brawley LR, Rejeski WJ, King AC. (2003) Promoting physical 
activity for older adults - The challenges for changing behavior. 
American Journal of Preventive Medicine 25(3): 172-183. 


Out of scope 


Bridle C, Spanjers K, Patel S et al. (2012) Effect of exercise on 
depression severity in older people: systematic review and meta-
analysis of randomised controlled trials. British Journal of 
Psychiatry 201(3): 180-185 


Out of scope 


Brindal E, Hendrie G, Freyne J et al. (2013) Design and pilot 
results of a mobile phone weight-loss application for women 
starting a meal replacement programme. Journal of Telemedicine 
and Telecare 19(3): 166-174. 


Out of scope 


Brindle P, Beswick A, Fahey T et al. (2006) Accuracy and impact 
of risk assessment in the primary prevention of cardiovascular 
disease: a systematic review. Heart 92(12): 1752-1759. 


Out of scope 
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Brody JG, Rudel RA, Michels KB et al. (2007) Environmental 
pollutants, diet, physical activity, body size, and breast cancer: 
Where do we stand in research to identify opportunities for 
prevention? Cancer 109(12): 2627-2634. 


Consider review 2 


Brouwer W, Oenema A, Crutzen R et al. (2008) An exploration of 
factors related to dissemination of and exposure to internet-
delivered behavior change interventions aimed at adults: A Delphi 
Study Approach. Journal of Medical Internet Research 10(2): e10. 


Consider as a primary 
study? 


Brown WJ, Mishra G, Lee C et al. (2000) Leisure time physical 
activity in Australian women: Relationship with well being and 
symptoms. Research Quarterly for Exercise and Sport 71(3): 206-
216. 


Consider as primary 
study for review 2. 


Brown T, Avenell A, Edmunds LD et al. (2009) Systematic review 
of long-term lifestyle interventions to prevent weight gain and 
morbidity in adults. Obesity Reviews 10(6): 627-638. 


SR, Consider for 
review 3. 


Brown J, Michie S, Geraghty AW et al. (2012) A pilot study of 
StopAdvisor: A theory-based interactive internet-based smoking 
cessation intervention aimed across the social spectrum. Addictive 
Behaviors 37(12): 1365-1370. 


Not a SR. Consider as 
primary study for 
review 3. 


Brown WJ, McLaughlin D, Leung J et al. (2012) Physical activity 
and all-cause mortality in older women and men. British Journal of 
Sports Medicine 46(9): 664-668. 


Abstract only 


Brunner EJ, Thorogood M, Rees K et al. (2005) Dietary advice for 
reducing cardiovascular risk. Cochrane Database of Systematic 
Reviews (4): CD002128 


Updated 2007 


Brunner EJ, Thorogood M, Rees K et al. (2007) Dietary advice for 
reducing cardiovascular risk. Cochrane Database of Systematic 
Reviews (4): CD002128. 


Consider for review 3 


Bucher HC, Hengstler P, Schindler C et al. (2002) N-3 
polyunsaturated fatty acids in coronary heart disease: a meta-
analysis of randomized controlled trials. American Journal of 
Medicine 112(4): 298-304. 


Consider for review 3 


Buchholz SW, Huffman D, McKenna JC. (2012) Overweight and 
obese low-income women: restorative health behaviors under 
overwhelming conditions. Health Care for Women International 
33(2): 182-197. 


Consider as primary 
study review 1 


Buchholz SW, Wilbur J, Ingram D et al. (2013) Physical activity 
text messaging interventions in adults: a systematic review. 
Worldviews on Evidence-Based Nursing 10(3): 163-173. 


Text messaging - 
Review 3? 


Buchthal OV. (2013) The role of social capital in changing dietary 
behavior in a low-income multi-ethnic community. Dissertation 
Abstracts International: Section B: The Sciences and Engineering 
74 1-B E. 


Out of scope 


Buckner JD, Heimberg RG, Ecker AH et al. (2013) A 
biopsychosocial model of social anxiety and substance use. 
Depression and Anxiety 30(3): 276-284. 


Out of scope 
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Buechter RB, Fechtelpeter D. (2011) Climbing for preventing and 
treating health problems: a systematic review of randomized 
controlled trials. German Medical Science 9: Doc19. 


Not relevant 
populations - with 
existing conditions or 
children 


Büla CJ, Monod S, Hoskovec C et al. (2011) Interventions aiming 
at balance confidence improvement in older adults: an updated 
review. Gerontology 57(3): 276-286. 


Out of scope 


Bull FC, Holt CL, Kreuter MW et al. (2001) Understanding the 
effects of printed health education materials: Which features lead 
to which outcomes? Journal of Health Communication 6(3): 265-
279. 


Not a SR - Consider as 
primary study for 
review 1 


Bullen C, Howe C, Lin RB et al. (2010) Pre-cessation nicotine 
replacement therapy: pragmatic randomized trial. Addiction 
105(8): 1474-1483. 


Not a SR - Consider as 
primary study for 
review 3 


Bulut S. (2009) Late life depression: A literature review of late-life 
depression and contributing factors. Anales De Psicologia 25(1): 
21-26. 


Not a SR 


Bunn F, Dickinson A, Barnett-Page E et al. (2008) A systematic 
review of older people's perceptions of facilitators and barriers to 
participation in falls-prevention interventions. Ageing & Society 
28(4): 449-472. 


SR but in older people 
only >65 y 


Burns RA, Birrell CL, Steel D et al. (2013) Alcohol and smoking 
consumption behaviours in older Australian adults: prevalence, 
period and socio-demographic differentials in the DYNOPTA 
sample. Social Psychiatry and Psychiatric Epidemiology 48(3): 
493-502. 


Not a SR or primary 
study 


Burrows J, Carlisle J. (2010) They don’t want it ramming down 
their throats. Learning from the perspectives of current and ex-
smokers with smoking-related illness to improve communication in 
primary care: A qualitative study. Primary Health Care Research 
and Development 11(3): 206-214. 


Not a SR or relevant 
primary study - people 
with existing COPD, 
aged >65 mainly 


Burton NW, Oldenburg B, Sallis JF et al. (2007) Measuring 
psychological, social, and environmental influences on leisure-
time physical activity among adults. Australian and New Zealand 
Journal of Public Health 31(1): 36-43. 


Not a SR or relevant 
topic 


Cahill K, Lancaster T, Green N. (2010) Stage-based interventions 
for smoking cessation. Cochrane Database of Systematic Reviews 
10;(11): CD004492. 


Cochrane SR, stages 
of change 


Campos S, Doxey J, Hammond D. (2011) Nutrition labels on pre-
packaged foods: a systematic review. Public Health Nutrition 14(8) 
1496-506. 


Out of scope 


Cardona-Morrell M, Rychetnik L, Morrell SL et al. (2010) 
Reduction of diabetes risk in routine clinical practice: are physical 
activity and nutrition interventions feasible and are the outcomes 
from reference trials replicable? A systematic review and meta-
analysis. BMC Public Health 29;10:653. 


Translation - external 
generalisability, 
consider for review 3 


Caro JJ, Getsios D, Caro I et al. (2004) Economic evaluation of 
therapeutic interventions to prevent Type 2 diabetes in Canada. 
Diabetic Medicine 11: 1229-1236. 


Out of scope 
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Carter P, Gray LJ, Troughton J et al. (2010) Fruit and vegetable 
intake and incidence of type 2 diabetes mellitus: systematic review 
and meta-analysis. BMJ 18:341:c4229. 


Include for review 2 


Cavill JL, Jancey JM, Howat P. (2012) Review and 
recommendations for online physical activity and nutrition 
programmes targeted at over 40s. Global Health Promotion 19(2): 
44-53. 


Out of scope 


Cecchini M, Sassi F, Lauer JA et al. (2010) Tackling of unhealthy 
diets, physical inactivity, and obesity: health effects and cost-
effectiveness. Lancet 20;376(9754):1775-8. 


Not a SR, for review 3? 


Chan MF, Ko CY. (2006) Osteoporosis prevention education 
programme for women. Journal of Advanced Nursing 54(2): 159-
170. 


Consider as primary 
study review 3 


Chan CB, Ryan DA. (2009) Assessing the effects of weather 
conditions on physical activity participation using objective 
measures. International Journal of Environmental Research and 
Public Health 6(10): 2639-2654. 


Not a SR, Older people 
only 


Chan CW, Chan LP. (2012) Lifestyle health promotion 
interventions for the nursing workforce: A systematic review. 
Journal of Clinical Nursing 21(15-16): 2247-2261. 


SR lack of 
consideration of nurses 
for intervention could 
be a barrier? 


Chang YK, Labban JD, Gapin JI et al. (2012) The effects of acute 
exercise on cognitive performance: A meta-analysis. Brain 
Research 1453: 87-101. 


Effects of acute 
exercise on cog perf. 


Chapman J, Qureshi N, Kai J. (2013) Effectiveness of physical 
activity and dietary interventions in South Asian populations: a 
systematic review. British Journal of General Practice 63:607: 
e104-14. 


Out of scope 


Charlton KE. (2002) Eating well: ageing gracefully!  Asia Pacific 
Journal of Clinical Nutrition 11: S607-S617. 


Out of scope 


Chen KM, Tseng WS, Ting LF et al. (2007) Development and 
evaluation of a yoga exercise programme for older adults. Journal 
of Advanced Nursing 57(4): 432-441. 


Not a SR, older adults 
only 


Chen KM, Chen MH, Hong SM et al. (2008) Physical fitness of 
older adults in senior activity centres after 24-week silver yoga 
exercises. Journal of Clinical Nursing 17(19): 2634-2646. 


Older adults only 


Chen MU, Pan AN, Malik VS et al. (2012) Effects of dairy intake 
on body weight and fat: a meta-analysis of randomized controlled 
trials. American Journal of Clinical Nutrition 96(4): 735-47. 


Consider for review 3 


Chen, YF, Madan J, Welton N et al. (2012) Effectiveness and 
cost-effectiveness of computer and other electronic aids for 
smoking cessation: a systematic review and network meta-
analysis. Health Technology Assessment 16(38): 1-205, iii-v. 


SR - consider for 
review 3? 


Chiu M, Austin PC, Manuel DG et al. (2010) Comparison of 
cardiovascular risk profiles among ethnic groups using population 
health surveys between 1996 and 2007. CMAJ Canadian Medical 
Association Journal 182(8): E301-310. 


Not a SR, pooled x-
sectional studies 
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Chodzko-Zajko W, Sheppard L, Senior  J et al. (2005) The 
national blueprint for promoting physical activity in the mid-life and 
older adult population. Quest  57(1): 2-11.   


Not a SR, follow up of 
Atienza 2001 


Ciliska D, Robinson P, Horsley T et al. (2006) Diffusion and 
dissemination of evidence-based dietary strategies for the 
prevention of cancer. Current Oncology 13(4): 130-40. 


SR - consider for 
review 3 


Civljak M, Sheikh A, Stead LF et al. (2010) Internet-based 
interventions for smoking cessation. Cochrane Database of 
Systematic Reviews 9: CD007078.  


SR - consider for 
review 3 


Clark DO, Frankel RM, Morgan DL et al. (2008) The meaning and 
significance of self-management among socioeconomically 
vulnerable older adults. Journals of Gerontology Series B-
Psychological Sciences and Social Sciences 63(5): S312-S319. 


Not a SR, older adults 
only 


Clark F, Jackson J, Carlson M et al. (2012) Effectiveness of a 
lifestyle intervention in promoting the well-being of independently 
living older people: results of the Well Elderly 2 Randomised 
Controlled Trial. Journal of Epidemiology and Community Health 
66(9): 782-90. 


Not a SR, older adults 
only 


Clark IN, Taylor NF, Baker F. (2012) Music interventions and 
physical activity in older adults: a systematic literature review and 
meta-analysis. Journal of Rehabilitation Medicine 44(9): 710-719. 


Not a SR, older adults 
only 


Clarke P, Nieuwenhuijsen EF. (2009) Environments for healthy 
ageing: A critical review. Maturitas 64(1): 14-19. 


Not a SR, older adults 
only 


Cleland CL, Tully MA, Kee F et al. (2012) The effectiveness of 
physical activity interventions in socio-economically disadvantaged 
communities: a systematic review. Preventive Medicine 54(6): 
371-380. 


SR - consider for 
review 3? 


Cleland, V, Granados A, Crawford D et al. (2013) Effectiveness of 
interventions to promote physical activity among 
socioeconomically disadvantaged women: a systematic review 
and meta-analysis. Obesity Reviews 14:3 p197-212. 


SR - consider for 
review 3? 


Clemens SL, Grant BM, Matthews SL. (2009) A review of the 
impacts of health and health behaviors on women's alcohol use. 
American Journal of Health Behavior 33(4): 400-415. 


Quality of review? 


Clement S, Ibrahim S, Crichton N et al. (2009) Complex 
interventions to improve the health of people with limited literacy: 
A systematic review. Patient Education & Counseling 75(3): 340-
351. 


SR - consider for 
review 3? 


Clifton PM, Bastiaans K, Keogh JB. (2009) High protein diets 
decrease total and abdominal fat and improve CVD risk profile in 
overweight and obese men and women with elevated 
triacylglycerol. Nutrition Metabolism & Cardiovascular Diseases 
19(8): 548-554 


Not SR - consider 
review 3 


Coday M, Klesges LM, Garrison RJ et al. (2002) Health 
Opportunities with Physical Exercise (HOPE): social contextual 
interventions to reduce sedentary behavior in urban settings. 
Health Education Research 17(5): 637-647. 


Not SR, no results 
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Cohen DA, Lapham S, Evenson KR et al. (2013) Use of 
neighbourhood parks: does socio-economic status matter? A four-
city study. Public Health 127(4): 325-332. 


x-sectional 


Colcombe S, Kramer AF. (2003) Fitness effects on the cognitive 
function of older adults: a meta-analytic study. Psychological 
Science 14(2): 125-130. 


SR - consider for 
review 3? 


Collaboration, Prospective Studies. (2007) Blood cholesterol and 
vascular mortality by age, sex, and blood pressure: a meta-
analysis of individual data from 61 prospective studies with 55 000 
vascular deaths. The Lancet 370: 1829-1839. 


Out of scope 


Conklin AI, Maguire ER, Monsivais P. (2013) Economic 
determinants of diet in older adults: systematic review. Journal of 
Epidemiology & Community Health 67(9): 721-727. 


SR - older adults only 


Conn VS, Valentine JC, Cooper HM. (2002) Interventions to 
increase physical activity among aging adults: a meta-analysis. 
Annals of Behavioral Medicine 24(3): 190-200. 


SR - older adults only 


Conn VS, Minor MA, Burks KJ et al. (2003) Integrative review of 
physical activity intervention research with aging adults. Journal of 
the American Geriatrics Society 51(8): 1159-1168. 


SR - older adults only 


Conn VS, Hafdahl AR, Cooper AS et al. (2009) Meta-analysis of 
workplace physical activity interventions. American Journal of 
Preventive Medicine 37(4): 330-9.  


SR - review 3 worksite 
interventions 


Conn VS. (2010) Depressive symptom outcomes of physical 
activity interventions: meta-analysis findings. Annals of Behavioral 
Medicine 39(2): 128-138. 


SR - review 2? 


Conn VS. (2010) Anxiety outcomes after physical activity 
interventions: meta-analysis findings. Nursing Research 59(3): 
224-231. 


SR - review 3? 


Conn VS, Hafdahl AR, Mehr DR. (2011) Interventions to increase 
physical activity among healthy adults: meta-analysis of outcomes. 
American Journal of Public Health 101(4): 751-758. 


SR –rev 3 


Conn VS, Phillips LJ, Ruppar TM et al. (2012) Physical activity 
interventions with healthy minority adults: meta-analysis of 
behavior and health outcomes. Journal of Health Care for the Poor 
& Underserved 23(1): 59-80. 


SR –rev 3 


Connell P, Wolfe C, McKevitt C. (2008) Preventing stroke: a 
narrative review of community interventions for improving 
hypertension control in black adults. Health & Social Care in the 
Community 16(2): 165-187. 


SR, includes studies in 
people with existing 
hypertension, not 
much about HB 


Conti A, Voelkl JE. (2009) The potential role of leisure in the 
prevention of dementia. Annual in Therapeutic Recreation 17: 31-
45. 


Out of scope 


Cornelissen VA, Fagard RH. (2005) Effect of resistance training 
on resting blood pressure: a meta-analysis of randomized 
controlled trials. Journal of Hypertension 23(2): 251-259. 


SR - review 3? 
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Cornelissen VA, Fagard RH, Coeckelberghs E et al. (2010) 
Resistance training and blood pressure: A meta-analysis of 
randomized controlled trials. European Journal of Cardiovascular 
Prevention and Rehabilitation 17: S32. 


SR - review 3? 


Cornelissen VA, Smart NA. (2013) Exercise training for blood 
pressure: a systematic review and meta-analysis. Journal of the 
American Heart Association 2(1): e004473. 


SR - review 3? 


Cousins SO. (2003) Seniors say the "darndest" things about 
exercise: Quotable quotes that stimulate applied gerontology. 
Journal of Applied Gerontology 22(3): 359-378. 


Not SR, older adults 
>70 


Covas MI, Marrugat J, Fitó M et al. (2002) Scientific aspects that 
justify the benefits of the Mediterranean diet - mild-to-moderate 
versus heavy drinking. Alcohol and Wine in Health and Disease 
957: 162-173. 


Not SR 


Cox RH, White AH, Gaylord CK. (2003) A video lesson series is 
effective in changing the dietary intakes and food-related 
behaviors of low-income homemakers.Journal of the American 
Dietetic Association 103(11): 1488-1493. 


Not SR, consider 
review 3 primary 


Crichton GE, Bryan J, Murphy KJ et al. (2010) Review of dairy 
consumption and cognitive performance in adults: findings and 
methodological issues. Dementia & Geriatric Cognitive Disorders 
30(4): 352-361. 


SR - review 2? 


Cromwell SL, Berg JA. (2006) Lifelong physical activity patterns of 
sedentary Mexican American women. Geriatric Nursing 27(4): 
209-213. 


Not SR, not midlife, 
patterns rather than 
behaviours. 


Crouch R, Wilson A, Newbury J. (2011) A systematic review of the 
effectiveness of primary health education or intervention programs 
in improving rural women's knowledge of heart disease risk factors 
and changing lifestyle behaviours. International Journal of 
Evidence-Based Healthcare 9(3): 236-245. 


SR - review 3? 


Cugelman B, Thelwall M, Dawes P. (2011) Online interventions for 
social marketing health behavior change campaigns: a meta-
analysis of psychological architectures and adherence factors. 
Journal of Medical Internet Research 13(1): e17. 


SR - review 3? 


Cummings SM, Cooper RL, Cassie KM. (2009) Motivational 
interviewing to affect behavioral change in older adults. Research 
on Social Work Practice 19(2): 195-204. 


SR, adults > 50 with 
acute and chronic 
illness 


Cundick KE. (2004) The effects of long-term smoking on the 
cognitive function of older adults. Dissertation Abstracts 
International: Section B: The Sciences and Engineering 64(9-B).    


Out of scope 


Cunningham GO, Michael YL. (2004) Concepts guiding the study 
of the impact of the built environment on physical activity for older 
adults: A review of the literature. American Journal of Health 
Promotion 18(6): 435-443.  


Out of scope 


Curioni CC, Lourenco PM. (2005) Long-term weight loss after diet 
and exercise: A systematic review. International Journal of Obesity 
29(10): 1168-1174. 


SR - review 3? 
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Curioni C, André C, Veras R. (2006) Weight reduction for primary 
prevention of stroke in adults with overweight or obesity. Cochrane 
Database of Systematic Review 4. 


SR - review 3? 


Curry SJ, Grothaus LC, McAfee T et al. (1998) Use and cost 
effectiveness of smoking-cessation services under four insurance 
plans in a health maintenance organisation. New England Journal 
of Medicine 3;339(10): 673-679. 


Out of scope 


Cutt H, Giles-Corti B, Knuiman M et al. (2007) Dog ownership, 
health and physical activity: A critical review of the literature. 
Health & Place 13(1): 261-272. 


SR - but mainly X-
sectional studies 


Dalziel K, Segal L, Elley CR. (2006) Cost utility analysis of 
physical activity counselling in general practice. Australian and 
New Zealand Journal of Public Health 30(1): 57-63. 


 Not SR - review 3? 


Damschroder LJ, Lutes LD, Goodrich DE et al. (2010) A small-
change approach delivered via telephone promotes weight loss in 
veterans: Results from the ASPIRE-VA pilot study. Patient 
Education and Counseling 79(2): 262-266. 


 Not SR - review 3? 


Danaei G, Pan A, Hu FB et al. (2013) Hypothetical midlife 
interventions in women and risk of type 2 diabetes. Epidemiology 
24(1): 122-128. 


Not SR 


Daniels R, van Rossum E, de Witte L et al. (2008) Interventions to 
prevent disability in frail community-dwelling elderly: a systematic 
review. BMC Health Services Research 30;8:278. 


SR, older people only 


Darmon N, Drewnowski A. (2008) Does social class predict diet 
quality? American Journal of Clinical Nutrition 87(5): 1107-1117.    


Not SR, may be useful 
primary studies? 


Dauchet L, Amouyel P, Dallongeville J. (2005) Fruit and vegetable 
consumption and risk of stroke: a meta-analysis of cohort studies. 
Neurology 65(8): 1193-1197. 


SR - review 2? 


Davidson PL, Andersen RM, Wyn R et al. (2004) A framework for 
evaluating safety-net and other community-level factors on access 
for low-income populations. Inquiry-the Journal of Health Care 
Organization Provision and Financing 41(1): 21-38 


Not SR, not midlife 
primary 


Daviglus ML, Lloyd-Jones DM, Pirzada A. (2006) Preventing 
cardiovascular disease in the 21st century: Therapeutic and 
preventive implications of current evidence. American Journal of 
Cardiovascular Drugs 6(2): 87-101.  


SR - review 3? 


Daviglus ML, Plassman BL, Pirzada A et al. (2011) Risk factors 
and preventive interventions for alzheimer disease: State of the 
science. Archives of Neurology 68(9): 1185-1190. 


SR - review 2? 


Dawel A, Anstey KJ. (2011) Interventions for midlife smoking 
cessation: a literature review. Australian Psychologist 46(3): 190-
195. 


Not a SR, source of 
primary studies review 
1? 


de Sherbinin A, Vanwey L, McSweeney K et al. (2008) Rural 
household demographics, livelihoods and the environment. Global 
Environmental Change-Human and Policy Dimensions 18(1): 38-
53. 


Out of scope 
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de Viron S, Van der Heyden J, Ambrosino E et al. (2012) Impact 
of genetic notification on smoking cessation: Systematic review 
and pooled-analysis. PLoS ONE 7(7): e40230. 


SR review 1 and 3 


Delavari M, Sønderlund AL, Swinburn B et al. (2013) Acculturation 
and obesity among migrant populations in high income countries--
a systematic review. BMC Public Health 10;13:458. 


SR review 1 


Dennis S, Williams A, Taggart J et al. (2012) Which providers can 
bridge the health literacy gap in lifestyle risk factor modification 
education: a systematic review and narrative synthesis. BMC 
Family Practice 18;13:4. 


SR, review 1 


Desroches S, Lapointe A, Ratté S et al. (2013) Interventions to 
enhance adherence to dietary advice for preventing and managing 
chronic diseases in adults. Cochrane Database of Systematic 
Reviews 2 28;2:CD008722. 


SR interventions for 
diet adherence but 
includes people with 
existing chronic 
disease 


DiClemente CC, Delahanty JC, Fiedler RM. (2010) The journey to 
the end of smoking a personal and population perspective. 
American Journal of Preventive Medicine 38:3: S418-S428. 


Consider rev 1 
primary, not midlife 


Di Noia J, Prochaska JO. (2010) Dietary stages of change and 
decisional balance: a meta-analytic review. American Journal of 
Health Behavior 34(5): 618-632. 


Not SR, application of 
model 


Dickens AP, Richards SH, Greaves CJ et al. (2011) Interventions 
targeting social isolation in older people: a systematic review. 
BMC Public Health 15;11:647. 


Review 3? 


Dickson-Spillmann M, Siegrist M. (2011) Consumers' knowledge 
of healthy diets and its correlation with dietary behaviour. Journal 
of Human Nutrition and Dietetics 24(1): 54-60. 


Not a SR, primary 
study review 1, not 
midlife? 


Diedrick MJ, Greaves K, Slavin J.  (2011) The effect of fiber 
ingredients on satiety and food intake: A systematic review. 
FASEB Journal 25, 588-12. 


Out of scope 


Diep L, Kwagyan J, Kurantsin-Mills J et al. (2010) Association of 
physical activity level and stroke outcomes in men and women: a 
meta-analysis. Journal of Women’s Health 19(10): 1815-1822. 


Review 2? 


Dimech AS, Seiler R. (2011) Extra-curricular sport participation: A 
potential buffer against social anxiety symptoms in primary school 
children. Psychology of Sport and Exercise 12(4): 347-354. 


Children 


Dimich-Ward H, Beking K, DyBuncio A et al. (2012) Occupational 
exposure influences on gender differences in respiratory health. 
Lung 190(2): 147-154. 


Not a SR 


Dinas PC, Koutedakis Y, Flouris AD. (2011) Effects of exercise 
and physical activity on depression. Irish Journal of Medical 
Science 180(2): 319-325. 


In people with existing 
depression 


Dinour LM, Bergen D, Yeh MC. (2007) The food insecurity-obesity 
paradox: A review of the literature and the role food stamps may 
play. Journal of the American Dietetic Association 107(11): 1952-
1961. 


Not SR, X-sectional 
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DiPietro L. (2001) Physical activity in aging: Changes in patterns 
and their relationship to health and function. Journals of 
Gerontology Series a-Biological Sciences and Medical Sciences 
56: 13-22. 


Not SR, primary for rev 
1? Not midlife 


Dishman RK, Vandenberg RJ, Motl RW et al. (2010) Using 
constructs of the transtheoretical model to predict classes of 
change in regular physical activity: A multi-ethnic longitudinal 
cohort study. Annals of Behavioral Medicine 40(2): 150-163. 


Primary rev 1? Not 
midlife 


Doman LCH, Roux A. (2010). The causes of loneliness and the 
factors that contribute towards it - a literature review. Tydskrif Vir 
Geesteswetenskappe 50(2): 216-228. 


Afrikaans language 


Doolan DM, Froelicher ES. (2006) Efficacy of smoking cessation 
intervention among special populations - Review of the Literature 
From 2000 to 2005. Nursing Research 55(4): S29-S37. 


Not a SR, rev 3? 


Drewnowski A, Monsen E, Birkett D et al. (2003) Health screening 
and health promotion programs for the elderly. Disease 
Management & Health Outcomes 11(5): 299-309. 


Not SR, elderly only 


Drogan D, Sheldrick AJ, Schütze M et al. (2012) Alcohol 
consumption, genetic variants in alcohol deydrogenases, and risk 
of cardiovascular diseases: a prospective study and meta-
analysis. PLoS One 7(2): e32176. 


SR - rev 2? 


Du H, van der A DL, van Bakel MM et al. (2009) Dietary glycaemic 
index, glycaemic load and subsequent changes of weight and 
waist circumference in European men and women. International 
Journal of Obesity 33(11): 1280-1288. 


Not SR, cohort study 
rev 2 


Dubbert PM, Carithers T, Sumner AE et al. (2002) Obesity, 
physical inactivity, and risk for cardiovascular disease. American 
Journal of the Medical Sciences 324(3): 116-126. 


Out of scope 


Dunn C, Deroo L, Rivara FP. (2001) The use of brief interventions 
adapted from motivational interviewing across behavioral 
domains: a systematic review. Addiction 96(12): 1725-1742. 


Out of scope 


Dunn AL, Trivedi MH, O'Neal HA. (2001) Physical activity dose-
response effects on outcomes of depression and anxiety. 
Medicine and Science in Sports and Exercise 33(6 Suppl): S587-
s597. 


Out of scope 


Dunsky A, Netz Y. (2012) Physical activity and sport in advanced 
age: is it risky? a summary of data from articles published 
between 2000-2009. Current Aging Science 5(1): 66-71. 


SR but sports injuries 


Durkin S, Brennan E, Wakefield M (2012) Mass media campaigns 
to promote smoking cessation among adults: an integrative 
review. Tobacco Control 21(3): 127-138. 


SR but mass media 
campaigns - review 3? 


Eakin E. (2001) Promoting physical activity among middle-aged 
and older adults in health care settings. Journal of Aging and 
Physical Activity 9: S29-S37. 


Source of primary 
studies rev 3? 


Eakin EG, Lawler SP, Vandelanotte C et al. (2007) Telephone 
interventions for physical activity and dietary behavior change: a 
systematic review. American Journal of Preventive Medicine 
32(5): 419-34.     


SR rev 3? 
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Ebrahim S, Taylor F, Ward K et al. (2011) Multiple risk factor 
interventions for primary prevention of coronary heart disease. 
Cochrane Database of Systematic Reviews 1: CD001561.   


Cochrane SR, health 
promotion limited use 
in gen pop? 


Edwardson CL, Gorely T, Davies MJ et al. (2012) Association of 
sedentary behaviour with metabolic syndrome: a meta-analysis. 
PLoS One 7(4): e34916. 


SR Rev 2? 


Einecke D. (2005) Explosion of cardiovascular risks in family 
practice. [German] Explosion kardiovaskularer Risiken in der 
Hausarztpraxis. MMW Fortschritte der Medizin 147(42): 1. 


Out of scope 


Ekelund U, Besson H, Luan J et al. (2011) Physical activity and 
gain in abdominal adiposity and body weight: prospective cohort 
study in 288,498 men and women. American Journal of Clinical 
Nutrition 93(4): 826-835. 


Primary rev 2? 


Ekkekakis P. (2009) Let them roam free? Physiological and 
psychological evidence for the potential of self-selected exercise 
intensity in public health. Sports Medicine 39(10): 857-888. 


Out of scope 


Elder SJ, Roberts SB. (2007) The effects of exercise on food 
intake and body fatness: A summary of published studies. 
Nutrition Reviews 65(1): 1-19 


Rev 2? 


Elfeddali I, Bolman C, Candel MJ et al. (2012) The role of self-
efficacy, recovery self-efficacy, and preparatory planning in 
predicting short-term smoking relapse. British Journal of Health 
Psychology 17(1): 185-201. 


Review 1 primary 
study, not midlife? 


Elo IT. (2009) Social class differentials in health and mortality: 
patterns and explanations in comparative perspective. Annual 
Review of Sociology 35: 553-572. 


Out of scope 


El-Shikh H, Fahmy E, Michael VS et al. (2004) Life events and 
addiction: A review of literature. European Journal of Psychiatry 
18(3): 163-170. 


Out of scope 


Emberson JR, Shaper AG, Wannamethee SG et al. 
(2005).Alcohol intake in middle age and risk of cardiovascular 
disease and mortality: Accounting for intake variation over time. 
American Journal of Epidemiology 161(9): 56-863.    


Rev 2 primary? 


Esposito K, Kastorini CM, Panagiotakos DB et al. (2011) 
Mediterranean diet and weight loss: meta-analysis of randomized 
controlled trials. Metabolic Syndrome & Related Disorders 9(1): 1-
12. 


SR rev 3? 


Estabrooks PA, Gyurcsik NC. (2003) Evaluating the impact of 
behavioral interventions that target physical activity: issues of 
generalizability and public health. Psychology of Sport and 
Exercise 4(1): 41-55. 


Not SR, translation of 
research to pract 


Estabrooks PA, Glasgow RE. (2006) Translating effective clinic-
based physical activity interventions into practice. American 
Journal of Preventive Medicine 31(4): S45-S56. 


Not SR, translation of 
research to pract 


Etter JF, Stapleton JA. (2006) Nicotine replacement therapy for 
long-term smoking cessation: A meta-analysis. Tobacco Control 
15(4): 280-285. 


Rev 3? 
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Etter JF. (2009) Comparing computer-tailored, internet-based 
smoking cessation counseling reports with generic, untailored 
reports: a randomized trial. Journal of Health Communication 
14(7): 646-657. 


Out of scope 


Evenhuis H, Henderson CM, Beange H et al. (2000) Healthy 
ageing - adults with intellectual disabilities: physical health issues. 
Journal of Applied Research in Intellectual Disabilities 14(3): 175-
194. 


Out of scope 


Evers A, Klusmann V, Schwarzer R et al. (2011) Improving 
cognition by adherence to physical or mental exercise: A 
moderated mediation analysis. Aging & Mental Health 15(4): 446-
455. 


Not SR, rev 3? 


Evers A, Klusmann V, Schwarzer R et al. (2012) Adherence to 
physical and mental activity interventions: Coping plans as a 
mediator and prior adherence as a moderator. British Journal of 
Health Psychology 17(3): 477-491. 


Not SR, primary study 
review 1? Not midlife 


Eyles HC, Mhurchu CN. (2009) Does tailoring make a difference? 
A systematic review of the long-term effectiveness of tailored 
nutrition education for adults. Nutrition Reviews 67(8): 464-480. 


SR but is it HB? 


Fagard RH. (2001) Exercise characteristics and the blood 
pressure response to dynamic physical training. Medicine & 
Science in Sports & Exercise 33(6 Suppl): S484-492; discussion 
S493-484. 


SR - rev 3? 


Fagard RH. (2005) Effects of exercise, diet and their combination 
on blood pressure. Journal of Human Hypertension 19(Suppl 3): 
S20-24. 


SR- rev 3? 


Fagard RH. (2006) Exercise is good for your blood pressure: 
Effects of endurance training and resistance training. Clinical and 
Experimental Pharmacology and Physiology 33(9): 853-856. 


SR - rev 3? 


Fallon EA, Hausenblas HA, Nigg CR. (2005) The transtheoretical 
model and exercise adherence: examining construct associations 
in later stages of change. Psychology of Sport and Exercise 6(6): 
629-641. 


Out of scope 


Faulkner GE, Grootendorst P, Nguyen VH et al. (2011) Economic 
instruments for obesity prevention: Results of a scoping review 
and modified delphi survey. The International Journal of 
Behavioral Nutrition and Physical Activity 6(8): 109. 


SR? Food taxes and 
subsidies effect on 
obesity/PA/diet 


Faulkner GP, Pourshahidi LK, Wallace JM et al. (2012) Serving 
size guidance for consumers: is it effective? Proceedings of the 
Nutrition Society 71(4): 610-621. 


Not a SR 


Faulkner M. (2013) A systematic review of aerobic exercise 
interventions to prevent the development of Type 2 diabetes in 
adults with intermediate hyperglycaemia. Diabetic Medicine 30: 
108. 


SR Preconditions 
hyperglycaemia to 
diabetes 


Feinstein RE, Feinstein MS. (2001) Psychotherapy for health and 
lifestyle change. Journal of Clinical Psychology 57(11): 1263-
1275.  


Not a SR 
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Ferreira ML, Sherrington C, Smith K et al. (2012) Physical activity 
improves strength, balance and endurance in adults aged 40-65 
years: a systematic review. Journal of Physiotherapy 58(3): 145-
56. 


Rev 3? 


Ferri M, Amato L, Davoli M. (2006) Alcoholics Anonymous and 
other 12-step programmes for alcohol dependence. Cochrane 
Database of Systematic Reviews 19(3): CD005032. 


Cochrane SR - review 
3 


Fichtenberg CM, Glantz SA. (2002) Effect of smoke-free 
workplaces on smoking behavior: systematic review. BMJ 
325(7357): 188-191. 


SR smoke free 
workplaces, includes 
X-sectional studies 


Finkler E, Heymsfield SB, St-Onge PM. (2012) Rate of weight loss 
can be predicted by patient characteristics and intervention 
strategies. Journal of the Academy of Nutrition & Dietetics 112(1): 
75-80. 


Review but not 
systematic? Factors 
associated with weight 
loss in interventions 


Finlayson G, King N, Blundell J. (2008) The role of implicit wanting 
in relation to explicit liking and wanting for food: Implications for 
appetite control. Appetite 50(1): 120-127. 


Not SR, not primary 
study - not pop level? 


Fischbacher CM, Hunt S, Alexander L. (2004) How physically 
active are South Asians in the United Kingdom? A literature 
review. Journal of Public Health 26(3): 250-258. 


Out of scope 


Fitzgibbon ML, Tussing-Humphreys LM, Porter JS et al. (2012) 
Weight loss and African-American women: a systematic review of 
the behavioural weight loss intervention literature. Obesity 
Reviews 13(3): 193-213.      


SR, behavioural int for 
weight loss in African 
American women 


Fjeldsoe B, Neuhaus M, Winkler E et al. (2011) Systematic review 
of maintenance of behavior change following physical activity and 
dietary interventions. Health Psychology 30(1): 99-109.  


SR maintenance of 
behaviour change 
(from interventions) 


Fleming MF, Mundt MP, French MT et al. (2002) Brief physician 
advice for problem drinkers: long-term efficacy and benefit-cost 
analysis. Alcoholism: Clinical and Experimental Research 26(1): 
36-43. 


Not a SR, RCT of brief 
phys advice, primary 
study review 1? Not 
midlife 


Fleming P, Godwin M. (2008) Lifestyle interventions in primary 
care: systematic review of randomized controlled trials. Canadian 
Family Physician 54(12): 1706-1713. 


SR - Review 3, lifestyle 
interventions in primary 
care, compares 
providers 


Fleury J, Keller C, Perez A et al. (2009) The role of lay health 
advisors in cardiovascular risk reduction: a review. American 
Journal of Community Psychology 44(1-2): 28-42. 


SR? Quality of review, 
lay health advisors? 


Flodgren G, Deane K, Dickinson HO et al. (2010) Interventions to 
change the behaviour of health professionals and the organisation 
of care to promote weight reduction in overweight and obese 
adults. Cochrane Database of Systematic Reviews 17(3): 
CD000984. 


Cochrane SR - review 
3? Ints to change 
behaviour of health 
profs. 


Floyd MF, Spengler JO, Maddock JE et al. (2008) Park-based 
physical activity in diverse communities of two US cities - An 
observational study. American Journal of Preventive Medicine 
34(4): 299-305. 


Primary study review 
1? Not midlife 
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Fogelholm M, Kukkonen-Harjula K. (2000) Does physical activity 
prevent weight gain - a systematic review. Obesity Reviews 1(2): 
95-111. 


SR - rev 3? 


Foley L, Maddison R, Jones Z et al. (2011) Comparison of two 
modes of delivery of an exercise prescription scheme. New 
Zealand Medical Journal 1338: 44-54.  


Not SR, primary study 
rev 3? Not midlife 


Forouhi NG, Sharp SJ, Du H et al. (2009) Dietary fat intake and 
subsequent weight change in adults: results from the European 
Prospective Investigation into Cancer and Nutrition cohorts. 
American Journal of Clinical Nutrition 90(6): 1632-1641. 


Review 2? 


Forsman AK, Schierenbeck I, Wahlbeck K. (2011) Psychosocial 
interventions for the prevention of depression in older adults: 
Systematic review and meta-analysis. Journal of Aging and Health 
23(3): 387-416. 


SR - rev 3? 


Foster C, Hillsdon M, Thorogood M et al. (2005) Interventions for 
promoting physical activity. Cochrane Database of Systematic 
Reviews 1.  


SR - rev 3? 


Franco, M, Ordunez P, Caballero B et al. (2007) Impact of energy 
intake, physical activity, and population-wide weight loss on 
cardiovascular disease and diabetes mortality in Cuba, 1980-
2005. American Journal of Epidemiology 166(12):  1374-1380.    


Not SR, primary for rev 
2? 


Fratiglioni L, Paillard-Borg S, Winblad B. (2004) An active and 
socially integrated lifestyle in late life might protect against 
dementia. Lancet Neurology 3(6): 343-353. 


Not sure if SR - lit 
search? Meta-analysis 
and relevant HB 


Freak-Poli RL, Cumpston M, Peeters A et al. (2013) Workplace 
pedometer interventions for increasing physical activity. Cochrane 
Database of Systematic Reviews 30(4): CD009209.  


Rev 3? 


French DP, Stevenson A, Michie S. (2012) An intervention to 
increase walking requires both motivational and volitional 
components: A replication and extension. Psychology Health & 
Medicine 17(2): 127-135. 


Not SR, primary rev 1? 


Frerichs W, Kaltenbacher E, van de Leur JP et al. (2012) Can 
physical therapists counsel patients with lifestyle-related health 
conditions effectively? A systematic review and implications. 
Physiotherapy Theory & Practice 28(8): 571-587. 


SR, physical therapists 
supplying counselling 


Frost H, Haw S, Frank J. (2012) Interventions in community 
settings that prevent or delay disablement in later life: an overview 
of the evidence." Quality in Ageing and Older Adults 13(3): 212-
230. 


SR, older people > 50, 
about interventions not 
barriers facilitators. 


Frost SS, Goins RT, Hunter RH et al. (2010) Effects of the built 
environment on physical activity of adults living in rural settings. 
American Journal of Health Promotion 24(4): 267-83.    


SR,  built environment 


Furlow EA, Anderson JW. (2009) A systematic review of targeted 
outcomes associated with a medically supervised commercial 
weight-loss program. Journal of the American Dietetic Association 
109(8): 1417-1421 


SR - rev 3? 
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Galani C, Schneider H. (2007) Prevention and treatment of obesity 
with lifestyle interventions: review and meta-analysis. International 
Journal of Public Health 52(6): 348-359. 


Not a SR - rev 3 


Galani C, Schneider H, Rutten FF. (2007) Modelling the lifetime 
costs and health effects of lifestyle intervention in the prevention 
and treatment of obesity in Switzerland. International Journal of 
Public Health 52(6): 372-382 


SR - rev 3? 


Gale CR, Sayer AA, Cooper C et al. (2011) Factors associated 
with symptoms of anxiety and depression in five cohorts of 
community-based older people: the HALCyon (Healthy Ageing 
across the Life Course) Programme. Psychological Medicine 
41(10): 2057-2073. 


Possible primary for 
rev2 but x-sectional 


Gallicchio L, Matanoski G, Tao XG et al. (2006) Adulthood 
consumption of preserved and nonpreserved vegetables and the 
risk of nasopharyngeal carcinoma: a systematic review. 
International Journal of Cancer 119(5): 1125-1135. 


Out of scope 


Gao Y, Griffiths S, Chan EY. (2007) Community-based 
interventions to reduce overweight and obesity in China: a 
systematic review of the Chinese and English literature. Journal of 
Public Health 30(4): 436-448. 


SR - rev 3? 


Gardner MM, Robertson MC, Campbell AJ. (2000) Exercise in 
preventing falls and fall related injuries in older people: a review of 
randomised controlled trials. British Journal of Sports Medicine 
34(1): 7-17. 


Out of scope 


Gates N, Valenzuela M. (2010) Cognitive exercise and its role in 
cognitive function in older adults. Current Psychiatry Reports 
12(1): 20-27. 


Not a SR , review,  


Geleijnse JM, Kok FJ, Grobbee DE. (2004) Impact of dietary and 
lifestyle factors on the prevalence of hypertension in Western 
populations. European Journal of Public Health 14(3): 235-239. 


Review 2? 


George A, Fleming P. (2004) Factors affecting men’s help-seeking 
in the early detection of prostate cancer: Implications for health 
promotion. Journal of Men’s Health & Gender 1(4): 345-352. 


Out of scope 


George ES, Kolt GS, Duncan MJ et al. (2012) A review of the 
effectiveness of physical activity interventions for adult males. 
Sports Medicine 42(4): 281-300. 


SR, rev 3? 


Gething L, Gridley H, Browning C et al. (2003) The role of 
psychologists in fostering the wellbeing of older Australians. 
Australian Psychologist 38(1): 1-10. 


Out of scope 


Gibson S. (2008) Sugar-sweetened soft drinks and obesity: A 
systematic review of the evidence from observational studies and 
interventions. Nutrition Research Reviews 21(2): 134-147. 


SR, rev 2? 


Gillies CL, Lambert PC, Abrams KR et al. (2008) Different 
strategies for screening and prevention of type 2 diabetes in 
adults: cost effectlveness analysis. BMJ 24;336(7654): 1180-1185.   


Out of scope 
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Gillison FB, Skevington SM, Sato A et al. (2009) The effects of 
exercise interventions on quality of life in clinical and healthy 
populations; a meta-analysis. Social Science & Medicine 68(9): 
1700-1710. 


Out of scope 


Gittelsohn J, Kim EM, He S et al. (2013) A food store-based 
environmental intervention is associated with reduced BMI and 
improved psychosocial factors and food-related behaviors on the 
Navajo nation." Journal of Nutrition 143(9): 1494-1500 


Not SR primary study 
for review 1? Not 
midlife 


Gokah TK, Gumpo R. (2010) Enabling and empowering-the need 
for an integrated approach to address hypertension among African 
adults. Health Education Research 25(3): 510-518. 


Not a SR 


Goldsby TU. (2013) The immediate and long lasting effects of 
aerobic exercise: A meta-analysis among ethnically diverse adults. 
Dissertation Abstracts International: Section B: The Sciences and 
Engineering 74(1-B E). 


Out of scope 


González CA, Pera G, Agudo A et al. (2006) Fruit and vegetable 
intake and the risk of stomach and oesophagus adenocarcinoma 
in the European Prospective Investigation into Cancer and 
Nutrition (EPIC-EURGAST). International Journal of Cancer 
118(10): 2559-2566. 


Primary rev 1? Not 
midlife 


González D, Nazmi A, Victora CG. (2009) Childhood poverty and 
abdominal obesity in adulthood: a systematic review. Cadernos 
De Saude Publica 25: S427-S440. 


Out of scope 


Goode AD, Owen N, Reeves MM et al. (2012) Translation from 
research to practice: community dissemination of a telephone-
delivered physical zctivity and dietary behavior change 
intervention. American Journal of Health Promotion: 26(4) 253-
259. 


Case study, translation 
from research to 
practice 


Goode, AD, Reeves MM, Eakin EG. (2012) Telephone-delivered 
interventions for physical activity and dietary behavior change: an 
updated systematic review. American Journal of Preventive 
Medicine 42(1): 81-8. 


SR, telephone ints 


Gould DJ, Pearce C, James T. (2000) The role of the practice 
nurse in smoking cessation. Clinical Effectiveness in Nursing, 
Edinburgh 4(4): 152-160. 


Not SR, 1y study 


Gourlan MJ, Trouilloud DO, Sarrazin PG. (2011) Interventions 
promoting physical activity among obese populations: a meta-
analysis considering global effect, long-term maintenance, 
physical activity indicators and dose characteristics. Obesity 
Reviews 12(7): E633-E645. 


SR, some info about 
HB, intervention 


Grace C, Begum R, Subhani S et al. (2008) Prevention of type 2 
diabetes in British Bangladeshis: Qualitative study of community, 
religious, and professional perspectives. BMJ 4:337:a1931 


Primary study review 
1?Not midlife 


Gray L, Hart CL, Smith GD et al. (2010) What is the predictive 
value of established risk factors for total and cardiovascular 
disease mortality when measured before middle age? Pooled 
analyses of two prospective cohort studies from Scotland. 
European Journal of Cardiovascular Prevention & Rehabilitation 


Primary study for 
review 2? 
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17(1): 106-112. 


Greaves CJ, Sheppard KE, Abraham C et al. (2011) Systematic 
review of reviews of intervention components associated with 
increased effectiveness in dietary and physical activity 
interventions. BMC Public Health 18;11:119. 


Primary study for 3? 


Grzywacz JG, Marks NF. (2000) Family, work, work-family 
spillover, and problem drinking during midlife. Journal of Marriage 
and the Family 62(2): 336-348. 


Not SR, relevant 
primary study for 
review 1? Not midlife 


Gudzune K, Hutfless S, Maruthur N et al. (2013) Strategies to 
prevent weight gain in workplace and college settings: A 
systematic review. Preventive Medicine 57(4): 268-277. 


SR, settings? 
Interventions 


Guérin E, Bales E, Sweet S et al. (2012) A meta-analysis of the 
influence of gender on self-determination theory's motivational 
regulations for physical activity. Canadian Psychology/Psychologie 
canadienne 53(4): 291-300. 


Out of scope 


Guerin E. (2012) Disentangling vitality, well-being, and quality of 
life: a conceptual examination emphasizing their similarities and 
differences with special application in the physical sctivity domain. 
Journal of Physical Activity & Health 9(6): 896-908. 


Out of scope 


Guralnik JM, Kritchevsky SB. (2010) Translating research to 
promote healthy aging: The complementary role of longitudinal 
studies and clinical trials. Journal of the American Geriatrics 
Society 58(Suppl 2): S337-S342. 


Out of scope 


Hackam DG, Khan NA, Hemmelgarn BR et al. (2010) The 2010 
Canadian Hypertension Education Program recommendations for 
the management of hypertension: part 2 - therapy. Canadian 
Journal of Cardiology 26(5): 249-258. 


Out of scope 


Hagenfeldt K, Johansson C, Johnell O. (2003) Osteoporosis – 
prevention, diagnosis and treatment. The Swedish Council on 
Technology Assessment in Health Care. 


SR - review 2? 


Hagger MS, Chatzisarantis NLD. (2009) Integrating the theory of 
planned behaviour and self-determination theory in health 
behaviour: a meta-analysis. British Journal of Health Psychology 
14(Pt 2): 275-302. 


Out of scope 


Hagger-Johnson GE, Shickle DA, Deary IJ et al. (2010) Direct and 
indirect pathways connecting cognitive ability with cardiovascular 
disease risk: Socioeconomic status and multiple health behaviors. 
Psychosomatic Medicine 72(8): 777-785. 


Not SR, 1y ? 


Halcomb E, Moujalli S, Griffiths R et al. (2007) Effectiveness of 
general practice nurse interventions in cardiac risk factor reduction 
among adults. International Journal of Evidence Based Healthcare 
5(3): 269-295. 


SR, nurse delivery 
review 3 
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Hall NJ, Rubin G, Charnock A. (2009) Systematic review: 
adherence to a gluten-free diet in adult patients with coeliac 
disease. Alimentary Pharmacology & Therapeutics 30(4): 315-
330. 


Out of scope 


Halpin HA, McMenamin SB, Rideout J et al. (2006) The costs and 
effectiveness of different benefit designs for treating tobacco 
dependence: results from a randomized trial. Inquiry 43(1): 54-65. 


Not a SR, primary rev 
3? 


Hamer M, Chida Y. (2009) Physical activity and risk of 
neurodegenerative disease: a systematic review of prospective 
evidence. Psychological Medicine 39(1): 3-11. 


Out of scope 


Hardcastle SJ, Taylor AH, Bailey MP et al. (2013) Effectiveness of 
a motivational interviewing intervention on weight loss, physical 
activity and cardiovascular disease risk factors: a randomised 
controlled trial with a 12-month post-intervention follow-up. 
International Journal of Behavioral Nutrition and Physical Activity 
28(10): 40. 


Not a SR, primary rev 
3? 


Hardeman W, Kinmonth AL, Michie S et al. (2011) Theory of 
planned behaviour cognitions do not predict self-reported or 
objective physical activity levels or change in the ProActive trial. 
British Journal of Health Psychology 16(Pt 1): 135-150. 


Not a SR, primary rev 
1? 


Harris R, Gamboa A, Dailey Y et al. (2012) One-to-one dietary 
interventions undertaken in a dental setting to change dietary 
behaviour. Cochrane Database of Systematic Reviews 3: 
CD006540. 


Cochrane SR, dental 
setting 


Hartley L, Igbinedion E, Holmes J et al. (2013) Increased 
consumption of fruit and vegetables for the primary prevention of 
cardiovascular diseases. Cochrane Database of Systematic 
Reviews 4(6): CD009874. 


Out of scope 


Haruyama Y. (2011) Outcomes of lifestyle improvement programs 
in the last ten years in Asia. Asian Perspectives and Evidence on 
Health Promotion and Education: 214-222. 


Out of scope 


Havranek EP. (2011) A Mediterranean diet reduces cardiovascular 
risk factors in overweight patients compared with a low-fat diet. 
ACP Journal Club 155(6): 2-2. 


Out of scope 


Heikkilä K, Nyberg ST, Fransson EI et al. (2012) Job strain and 
tobacco smoking: an individual-participant data meta-analysis of 
166,130 adults in 15 European studies. PLoS One 7(7): e35463. 


Not a SR, but relevant 
primary study for 
review 1? Not midlife 


Herbert K, Plugge E, Foster C et al. (2012) Prevalence of risk 
factors for non-communicable diseases in prison populations 
worldwide: a systematic review. Lancet 379(9830): 1975-1982. 


All x-sectional? 


Hersey JC, Khavjou O, Strange LB et al. (2012) The efficacy and 
cost-effectiveness of a community weight management 
intervention: a randomized controlled trial of the health weight 
management demonstration. Preventive Medicine 54(1): 42-49. 


Not a SR, primary rev 
3? 
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Heymsfield SB, van Mierlo CA, van der Knaap HC et al. (2003) 
Weight management using a meal replacement strategy: meta 
and pooling analysis from six studies. International Journal of 
Obesity & Related Metabolic Disorders 27(5): 537-549. 


SR, rev 3 


Hilbert A, Ried J, Schneider D et al. (2007) Primary prevention of 
adult obesity. An interdisciplinary analysis. Herz 32(7): 542-52. 


German language 


Hillsdon M, Thorogood M. (1996) A systematic review of physical 
activity promotion strategies. British Journal of Sports Medicine 
30(2): 84-89. 


Out of scope 


Hillsdon M, Foster C, Thorogood M et al. (2005) Interventions for 
promoting physical activity. Cochrane Database of Systematic 
Reviews (1). 


SR, effectivenes of 
individual components 
of interventions 


Hind D, Scott EJ, Copeland R et al. (2010) A randomised 
controlled trial and cost-effectiveness evaluation of "booster" 
interventions to sustain increases in physical activity in middle-
aged adults in deprived urban neighbourhoods. BMC Public 
Health 4(10): 3.  


Protocol only 


Hobbs N, Godfrey A, Lara J et al. (2013) Are behavioral 
interventions effective in increasing physical activity at 12 to 36 
months in adults aged 55 to 70 years? A systematic review and 
meta-analysis. BMC Medicine 19(11): 75. 


Not SR, RCT rev 3 


Hodge A, Almeida OP, English DR et al. (2013) Patterns of dietary 
intake and psychological distress in older Australians: benefits not 
just from a Mediterranean diet. International Psychogeriatrics 
25(3): 456-466. 


Not SR, primary rev 2 


Hoevenaar-Blom MP, Nooyens AC, Kromhout D et al. (2012) 
Mediterranean style diet and 12-year incidence of cardiovascular 
diseases: the EPIC-NL cohort study. PLoS One 7(9): e45458. 


Out of scope 


Hogg J, Lucchino R, Wang K et al. (2001) Healthy ageing - Adults 
with intellectual disabilities: Ageing and social policy. Journal of 
Applied Research in Intellectual Disabilities 14(3): 229-255. 


Adults with intellectual 
disabilities - out of 
scope 


Hollis JF, McAfee TA, Fellows JL et al. (2007) The effectiveness 
and cost effectiveness of telephone counselling and the nicotine 
patch in a state tobacco quitline. Tobacco Control 16 Suppl1:i53-
i59 


Not SR, primary rev 3? 


Hollis JL, Williams LT, Collins CE et al. (2013) Effectiveness of 
interventions using Motivational interviewing for dietary and 
physical activity modification in adults: A systematic review. JBI 
Database of Systematic Reviews and Implementation Reports 
11(5): 1-27. 


SR, rev 3? Motivational 
interviewing 


Hooper R, Heinrich J, Omenaas E et al. (2010) Dietary patterns 
and risk of asthma: results from three countries in European 
Community Respiratory Health Survey-II. The British Journal of 
Nutrition 103(9): 1354-1365. 


Asthma 


Hooper L, Abdelhamid A, Moore HJ et al. (2012) Effect of reducing 
total fat intake on body weight: systematic review and meta-
analysis of randomised controlled trials and cohort studies. BMJ 
6;345: e7666. 


SR, rev 3, athsma 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


163 


Hopkins ME, Davis FC, Vantieghem MR et al. (2012) Differential 
effects of acute and regular physical exercise on cognition and 
affect. Neuroscience 215: 59-68. 


Out of scope 


Horne M, Tierney S. (2012) What are the barriers and facilitators 
to exercise and physical activity uptake and adherence among 
South Asian older adults: a systematic review of qualitative 
studies. Preventive Medicine 55(4): 276-284. 


SR, rev 1 


Hosseinpoor AR, Bergen N, Kunst A et al. (2012) Socioeconomic 
inequalities in risk factors for non-communicable diseases in low-
income and middle-income countries: results from the World 
Health Survey. BMC Public Health 28(12): 912. 


Out of scope 


Housman J, Dorman S. (2005) The Alameda County study: a 
systematic, chronological review. American Journal of Health 
Education 36(5): 302-308. 


Not a formal 
systematic review. Not 
about health 
behaviours but more 
about risks - Review 
2? 


Hovick SR, Freimuth VS, Johnson-Turbes A et al. (2011) Multiple 
health risk perception and information processing among African 
Americans and Whites living in poverty. Risk Analysis 31(11): 
1789-1799. 


Out of scope 


Hruschka DJ, Brewis AA. (2013) Absolute wealth and world region 
strongly predict overweight among women (ages 18-49) in 360 
populations across 36 developing countries. Economics & Human 
Biology 11(3): 337-344. 


Out of scope 


Hughes MC, Girolami TM, Cheadle AD et al. (2007) A lifestyle-
based weight management program delivered to employees: 
examination of health and economic outcomes. Journal of 
Occupational and Environmental Medicine 49(11): 1212-1217. 


Not SR, rev 3? 


Hutchesson MJ, Hulst J, Collins CE. (2013) Weight management 
interventions targeting young women: a systematic review.Journal 
of the Academy of Nutrition & Dietetics 113(6): 795-802. 


SR, young women 


Huxley R, Woodward M, Barzi F et al. (2005) Does sex matter in 
the associations between classic risk factors and fatal coronary 
heart disease in populations from the Asia-Pacific region? Journal 
of Women's Health 14(9): 820-828. 


Out of scope 


Ickes MJ, Sharma M. (2012) A systematic review of physical 
activity interventions in Hispanic adults. Journal Of Environmental 
& Public Health 2012: 156435. 


SR, some HB, ethnicity 


Ikeda N, Inoue M, Iso H et al. (2012) Adult mortality attributable to 
preventable risk factors for non-communicable diseases and 
injuries in Japan: a comparative risk assessment." PLoS Medicine 
9(1):e1001160. 


Out of scope 


Im EO, Stuifbergen AK, Walker L. (2010) A situation-specific 
theory of Midlife Women's Attitudes Toward Physical Activity 
(MAPA). Nursing Outlook 58(1): 52-58. 


Not SR, relevant 
primary study rev 1 
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InterAct consortium. (2013) The link between family history and 
risk of type 2 diabetes is not explained by anthropometric, lifestyle 
or genetic risk factors: the EPIC-InterAct study. Diabetologia 
56(1): 60–69. 


Not SR, rev 2 primary 


Jakicic JM, Tate DF, Lang W et al. (2012) Effect of a stepped-care 
intervention approach on weight loss in adults: a randomized 
clinical trial. JAMA 307(24):2617-26. 


Not SR, rev 3? 


Jané-Llopis E, Hosman C, Jenkins R et al. (2003) Predictors of 
efficacy in depression prevention programmes: meta-analysis. 
British Journal of Psychiatry 183: 384-397.   


SR, not lifestyle 


Janßen C, Sauter S, Kowalski C. (2012) The influence of social 
determinants on the use of prevention and health promotion 
services: Results of a systematic literature review. GMS Psycho-
Social-Medicine 9. 


Out of scope 


Janssen KW, van der Wees PJ, Rowe BH et al. (2011) 
Interventions for preventing ankle ligament injuries. Cochrane 
Database of Systematic Reviews: CD009512. 


Out of scope 


Jebb SA. (2005) Dietary strategies for the prevention of obesity. 
Proceedings of the Nutrition Society 64(2): 217-227. 


Not SR, primary 
sources rev 3 


Jefferson VW, Melkus GD, Spollett GR. (2000) Health-promotion 
practices of young black women at risk for diabetes. Diabetes 
Educator 26(2): 295-302. 


Out of scope 


Jenkins A, Christensen H, Walker JG et al. (2009) The 
effectiveness of distance interventions for increasing physical 
activity: a review. American Journal of Health Promotion 24(2): 
102-117. 


Out of scope 


Jepson R, Clegg A, Forbes C et al. (2000) The determinants of 
screening uptake and interventions for increasing uptake: a 
systematic review. Health Technology Assessment 4(14): i-vii, 1-
133. 


Out of scope 


Jeste DV, Depp CA, Vahia IV. (2010) Successful cognitive and 
emotional aging. World Psychiatry 9(2): 78-84. 


Out of scope 


Joffe M. (2007) Health, livelihoods, and nutrition in low-income 
rural systems. Food and Nutrition Bulletin 28(2): S227-S236. 


Out of scope 


Johnson CE, Danhauer JL, Bennett M et al. (2009) Systematic 
review of physicians' knowledge of, participation in, and attitudes 
toward hearing and balance screening in the elderly population. 
Seminars in Hearing 30(3): 193-206. 


SR, screening 
excluded? But not 
much else on this 


Johnson BT, Scott-Sheldon LA, Carey MP. (2010) Meta-synthesis 
of health behavior change meta-analyses. American Journal of 
Public Health 100(11): 2193-2198. 


SR, relevant HB? 


Johnson M, Jackson R, Guillaume L et al. (2011) Barriers and 
facilitators to implementing screening and brief intervention for 
alcohol misuse: a systematic review of qualitative evidence. 
Journal of Public Health 33(3): 412-421. 


SR, screening? 


Johnson F, Pratt M, Wardle J. (2012) Dietary restraint and self-
regulation in eating behavior. International Journal of Obesity 
36(5): 665-674. 


Not a SR 
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prevention programmes be translated effectively into real-world 
settings and still deliver improved outcomes? A synthesis of 
evidence. Diabetic Medicine 30(1): 3-15. 


SR, translation res 
pract 


Jokela M, Batty GD, Nyberg ST et al. (2013) Personality and all-
cause mortality: Individual-participant meta-analysis of 3,947 
deaths in 76,150 adults. American Journal of Epidemiology 
178(5): 667-675. 


Out of scope 


Jonas DE, Garbutt JC, Amick HR et al. (2012) Behavioral 
Counseling After Screening for Alcohol Misuse in Primary Care: A 
Systematic Review and Meta-analysis for the US Preventive 
Services Task Force. Annals of Internal Medicine 157(9): 645-54. 


SR, rev 3 


Kang M, Marshall SJ, Barreira TV et al. (2009) Effect of 
pedometer-based physical activity interventions: a meta-analysis. 
Research Quarterly for Exercise & Sport 80(3): 648-655.    


SR - rev 3? 


Kasparian NA, McLoone JK, Meiser B. (2009) Skin cancer-related 
prevention and screening behaviors: a review of the literature. 
Journal of Behavioral Medicine 32(5): 406-428. 


SR, a lot of cross-
sectional studies, 
quality assessment? 


Katz DL, O'Connell M, Yeh MC et al. (2005) Public health 
strategies for preventing and controlling overweight and obesity in 
school and worksite settings: a report on recommendations of the 
Task Force on Community Preventive Services. Morbidity & 
Mortality Weekly Report. Recommendations & Reports 54(RR-10): 
1-12. 


SR, worksite outcomes 
with relevant HB 
separate 


Kavanagh DJ. (2012) Online treatment for depressed drinkers: Is 
a therapist needed? Alcoholism: Clinical and Experimental 
Research 36: 79A. 


Not SR, existing 
depression 


Kelley GA, Kelley KS, Tran ZV. (2001) Walking and resting blood 
pressure in adults: a meta-analysis. Preventive Medicine 33(2 Pt 
1): 120-127. 


SR, rev 3? 


Kelley GA, Kelley KS, Roberts S et al. (2011) Efficacy of aerobic 
exercise and a prudent diet for improving selected lipids and 
lipoproteins in adults: a meta-analysis of randomized controlled 
trials. BMC Medicine 15;9:74. 


SR, rev 3? 


Ketola E, Sipilä R, Mäkelä M. (2000) Effectiveness of individual 
lifestyle interventions in reducing cardiovascular disease and risk 
factors. Annals of Medicine 32(4): 239-251. 


SR, rev 3? 


Keyes KM, Hatzenbuehler ML, Hasin DS. (2011) Stressful life 
experiences, alcohol consumption, and alcohol use disorders: the 
epidemiologic evidence for four main types of stressors. 
Psychopharmacology 218(1): 1-17. 


Not a SR, but v useful 
for primary refs 


Khan NA, Hemmelgarn B, Padwal R et al. (2007) The 2007 
Canadian Hypertension Education Program recommendations for 
the management of hypertension: Part 2 - Therapy. Canadian 
Journal of Cardiology 23(7): 539-550. 


Out of scope 


Kidd T, Peters PK. (2010) Decisional balance for health and 
weight is associated with whole-fruit intake in low-income young 
adults. Nutrition Research 30(7): 477-482. 


Not SR, include as 
primary rev 1 
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King DK. (2006) Individual and neighborhood effects on active 
lifestyles and social isolation in a sample of community-dwelling 
elderly: A socio-ecological study. Dissertation Abstracts 
International: Section B: The Sciences and Engineering 67(5-B). 


Not SR, older >65y 


King AC, Ahn DK, Oliveira BM et al. (2008) Promoting physical 
activity through hand-held computer technology. American Journal 
of Preventive Medicine 34(2): 138-142. 


Not SR, primary rev 3? 


King AC, Hekler EB, Grieco LA et al. (2013) Harnessing different 
motivational frames via mobile phones to promote daily physical 
activity and reduce sedentary behavior in aging adults.PLoS One 
8(4): e2613. 


Not SR, rev 3 primary? 


Kirk JK, Bell RA, Bertoni AG et al. (2005) A qualitative review of 
studies of diabetes preventive care among minority patients, in the 
United States, 1993-2003. American Journal of Managed Care 
11(6): 349-360. 


SR? Lifestyle? 


Kivimäki M, Nyberg ST, Batty GD et al. (2012) Job strain as a risk 
factor for coronary heart disease: A collaborative meta-analysis of 
individual participant data. Lancet 380 (9852): 1491-1497. 


Not SR, consider for 
rev 2 


Klavestrand J, Vingard E. (2009) The relationship between 
physical activity and health-related quality of life: a systematic 
review of current evidence. Scandinavian Journal of Medicine & 
Science in Sports 19(3): 300-312. 


Retracted  


Klimas J, Field CA, Cullen W et al. (2012) Psychosocial 
interventions to reduce alcohol consumption in concurrent problem 
alcohol and illicit drug users. Cochrane Database of Systematic 
Reviews 12;2:3. 


SR, also drugs 


Knop J, Penick EC, Jensen P et al. (2003) Risk factors that 
predicted problem drinking in Danish men at age thirty. Journal of 
Studies on Alcohol 64(6): 745-755. 


Not SR, outcomes age 
30 


Koba S, Tanaka H, Maruyama C et al. (2011) Physical activity in 
the Japan population: association with blood lipid levels and 
effects in reducing cardiovascular and all-cause mortality. Journal 
of Atherosclerosis & Thrombosis 18(10): 833-845. 


Out of scope 


Kodama S, Tanaka S, Saito K et al. (2007) Effect of aerobic 
exercise training on serum levels of high-density lipoprotein 
cholesterol: a meta-analysis. Archives of Internal Medicine 
167(10): 999-1008. 


SR? rev 3? 


Koelewijn-van Loon MS, van Steenkiste B, Ronda G et al. (2008) 
Improving patient adherence to lifestyle advice (IMPALA): a 
cluster-randomised controlled trial on the implementation of a 
nurse-led intervention for cardiovascular risk management in 
primary care. BMC Health Services Research 14;8:9. 


Not SR, rev 3? 


Koeneman MA, Verheijden MW, Chinapaw MJ et al. (2011) 
Determinants of physical activity and exercise in healthy older 
adults: A systematic review. The International Journal of 
Behavioral Nutrition and Physical Activity 28(8): 142. 


SR< older adults > 55 
but most studies >65 
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Kondo T, Kimata A, Yamamoto K et al. (2009) Effects of Short-
term Variation in Body Mass Index on Blood Pressure in Middle-
aged Japanese Male Workers. Journal of Health Science 55(1): 
62-71. 


Out of scope 


Koopmans B, Nielen MM, Schellevis FG et al. (2012) Non-
participation in population-based disease prevention programs in 
general practice. BMC Public health 9;12: 856. 


SR, mainly non-
relevant outcomes but 
a few studies in 
dementia, diabetes. 


Kremers S, Reubsaet A, Martens M et al. (2010) Systematic 
prevention of overweight and obesity in adults: a qualitative and 
quantitative literature analysis. Obesity Reviews 11(5): 371-379. 


SR, qualitative and 
quant studies 


Krishna S, Boren SA, Balas EA. (2009) Healthcare via cell 
phones: a systematic review. Telemedicine Journal & E-Health 
15(3): 231-240. 


SR, cell phones, 
delivery 


Krist AH, Peele E, Woolf SH et al. (2011) Designing a patient-
centered personal health record to promote preventive care. BMC 
Medical Informatics and Decision Making 24;11: 73. 


Not SR, not primary 


Kruger J, Buchner DM, Prohaska TR. (2009) The prescribed 
amount of physical activity in randomized clinical trials in older 
adults. The Gerontologist 49(Suppl1): S100-S107. 


SR? not relevant 
outcomes. 


Krummel DA, Koffman DM, Bronner Y et al. (2001) Cardiovascular 
health interventions in women: What works? Journal of Womens 
Health & Gender-Based Medicine 10(2): 117-136. 


SR? rev 3? 


Kulwicki A, Smiley K, Devine S. (2007) Smoking behavior in 
pregnant Arab Americans. MCN: The American Journal of 
Maternal/Child Nursing 32(6): 363-367. 


Not SR, not midlife 


Kumanyika S. (2008) Ethnic minorities and weight control 
research priorities: Where are we now and where do we need to 
be?"Preventive Medicine 47(6): 583-586. 


Not SR,  


Kurian AK, Cardarelli KM. (2007) Racial and ethnic differences in 
cardiovascular disease risk factors: a systematic review. Ethnicity 
& Disease 17(1): 143-152. 


SR, rev 1 


Lakerveld J, Bot SD, Chinapaw MJ et al. (2013) Motivational 
interviewing and problem solving treatment to reduce type 2 
diabetes and cardiovascular disease risk in real life: a randomized 
controlled trial. International Journal of Behavioral Nutrition and 
Physical Activity 19;10:47. 


Primary review 3 


Lantz PM, Golberstein E, House JS et al. (2010) Socioeconomic 
and behavioral risk factors for mortality in a national 19-year 
prospective study of US adults. Social Science & Medicine 70(10): 
1558-1566. 


Out of scope 


Latimer AE, Brawley LR, Bassett RL. (2010) A systematic review 
of three approaches for constructing physical activity messages: 
What messages work and what improvements are needed? The 
International Journal of Behavioral Nutrition and Physical Activity 
11;7: 36. 


Out of scope 
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Latimer-Cheung AE, Rhodes RE et al.  (2013) Evidence-informed 
recommendations for constructing and disseminating messages 
supplementing the new Canadian Physical Activity Guidelines. 
BMC Public Health 1;13: 419.  


Out of scope 


Lawlor DA, Taylor M, Bedford C et al. (2002) Is housework good 
for health? Levels of physical activity and factors associated with 
activity in elderly women. Results from the British Women's Heart 
and Health Study. Journal of Epidemiology and Community Health 
56(6): 473-478. 


C-sectional survey, not 
SR 


Laws RA, St George AB, Rychetnik L et al. (2012) Diabetes 
prevention research: a systematic review of external validity in 
lifestyle interventions. American Journal of Preventive Medicine 
43(2): 205-214. 


Out of scope 


Le C, Chongsuvivatwong V, Geater A. (2007) Contextual 
socioeconomic determinants of cardiovascular risk factors in rural 
south-west China: a multilevel analysis. BMC Public Health 5;7: 
72. 


Out of scope 


Leavy JE, Bull FC, Rosenberg M et al. (2011) Physical activity 
mass media campaigns and their evaluation: a systematic review 
of the literature 2003-2010. Health Education Research 26(6): 
1060-1085. 


Out of scope 


Lee Y, Back JH, Kim J et al. (2010) Systematic review of health 
behavioral risks and cognitive health in older adults. International 
psychogeriatrics 22(2): 174-187. 


Rev 2 


Leischow SJ, Ranger-Moore J, Lawrence D. (2000) Addressing 
social and cultural disparities in tobacco use. Addictive Behaviors 
25(6): 821-831. 


Out of scope 


Lemmens V, Oenema A, Knut IK et al. (2008) Effectiveness of 
smoking cessation interventions among adults: a systematic 
review of reviews. European Journal of Cancer Prevention 17(6): 
535-544. 


Out of scope 


Lemmens VE, Oenema A, Klepp KI et al. (2008) A systematic 
review of the evidence regarding efficacy of obesity prevention 
interventions among adults. Obesity Reviews 9(5): 446-455. 


Out of scope 


Lemura LM, von Duvillard SP, Mookerjee S. (2000) The effects of 
physical training of functional capacity in adults: ages 46 to 90: a 
meta-analysis. Journal of Sports Medicine & Physical Fitness 
40(1): 1-10. 


Out of scope 


Lewin SA, Babigumira SM, Bosch-Capblanch X et al. (2005) Lay 
health workers in primary and community health care. Cochrane 
Database of Systematic Reviews (1): CD004015. 


SR, rev 3 


Li F, Fisher KJ, Bauman A et al. (2005) Neighborhood influences 
on physical activity in middle-aged and older adults: A multilevel 
perspective. Journal of Aging and Physical Activity 13(1): 87-114. 


Out of scope 


Liddell C, Morris C. (2010) Fuel poverty and human health: A 
review of recent evidence. Energy Policy 38(6): 2987-2997. 


Out of scope 


Lim KC, Kayser-Jones JS, Waters C et al. (2007) Aging, health, 
and physical activity in Korean Americans. Geriatric Nursing 28(2): 
112-119. 


Out of scope 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


169 
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a global meta-analysis of stated preference studies. Risk Analysis 
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Out of scope 


Lindholm L. (1998) Alcohol advice in primary health care: is it a 
wise use of resources? Health Policy 45.1 (1998): 47-56. 


Out of scope 


Lira MT, Kunstmann S, Caballero E et al. (2006) Cardiovascular 
prevention and attitude of people towards behavior changes: state 
of the art. Revista Medica De Chile 134(2): 223-230. 


Spanish 


Lock CA, Kaner E, Heather N et al. (2006) Effectiveness of nurse-
led brief alcohol intervention: a cluster randomized controlled trial. 
Journal of Advanced Nursing 54(4): 426-439. 


Out of scope 


Loef M, Walach H. (2013) Midlife obesity and dementia: Meta‐
analysis and adjusted forecast of dementia prevalence in the 
United States and China.Obesity, 21(1): E51-E55. 


Out of scope 


Lombard CB, Deeks AA, Teede HJ. (2009) A systematic review of 
interventions aimed at the prevention of weight gain in adults. 
Public Health Nutrition 12(11): 2236-2246. 


Out of scope 


Loveman E, Frampton GK, Shepherd J et al. (2011) The clinical 
effectiveness and cost-effectiveness of long-term weight 
management schemes for adults: a systematic review. Health 
Technology Assessment 15(2): 1-182. 


Out of scope 


Luhmann M, Hofmann W, Eid M et al. (2012) Subjective well-
being and adaptation to life events: a meta-analysis. Journal of 
Personality & Social Psychology 102(3): 592-615. 


Out of scope 


MacDonald LA, Cohen A, Baron S, Burchfiel CM. (2009) 
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A aurvey of practice among population-based cardiovascular 
studies in the United States. American Journal of Epidemiology 
169(12): 1411-1421 


Out of scope 


Maes L, Van Cauwenberghe E, Van Lippevelde W et al. (2012) 
Effectiveness of workplace interventions in Europe promoting 
healthy eating: a systematic review. European Journal of Public 
Health 22(5): 677-683. 


Out of scope 


Makela P, Osterberg E. (2009) Weakening of one more alcohol 
control pillar: a review of the effects of the alcohol tax cuts in 
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Out of scope 


Marshall T, Rouse A. (2002) Resource implications and health 
benefits of primary prevention strategies for cardiovascular 
disease in people aged 30 to 74: mathematical modelling study. 
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Out of scope 
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depression and anxiety symptomS. Scandinavian Journal of Work, 
Environment and Health 35(1): 7-18  


Out of scope 


Masi CM, Chen HY, Hawkley LC et al. (2011) A meta-analysis of 
interventions to reduce loneliness. Personality & Social 
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alcohol-related problems: The influence of negative and positive 
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Out of scope 


McEvoy CT, Temple N, Woodside JV. (2012) Vegetarian diets, 
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Out of scope 
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lowering in patients without prior cerebrovascular disease for 
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Out of scope 
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a systematic review of randomised trials. International Journal of 
Obesity & Related Metabolic Disorders 27(9): 987-1005. 


Out of scope 
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Out of scope 
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Out of scope 
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Out of scope 
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Out of scope 
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questionnaire study. Journal of Health Psychology 15(1): 33-43. 


X-sect 


Cleland VJ, Ball K, Magnussen C et al. (2009) Socioeconomic 
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X-sectional 


Gelberg L, Andersen RM, Leake BD. (2000) The behavioral 
model for vulnerable populations: application to medical care use 
and outcomes for homeless people. Health Services Research 
34:6: 1273-302. 


Prevalence of rf but not 
HB.  


Geller J, Swetter SM, Leyson J et al. (2006) Crafting a melanoma 
educational campaign to reach middle-aged and older men. 
Journal of Cutaneous Medicine & Surgery 10(6): 259-268. 


Review but not SR 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


194 


Godino JG, van Sluijs EM, Marteau TM et al. (2012) Effect of 
communicating genetic and phenotypic risk for type 2 diabetes in 
combination with lifestyle advice on objectively measured physical 
activity: protocol of a randomised control trial. BMC Public Health 
18;12:444. 


Thesis and paper 


Gollschewski S, Anderson D, Skerman H et al. (2005) 
Associations between the use of complementary and alternative 
medications and demographic, health and lifestyle factors in mid-
life Australian women. Climacteric 8(3): 271-278. 


Prevalence and 
functioning study 


Gough B. (2006) ‘Real men don’t diet’: An analysis of 
contemporary newspaper representations of men, food and 
health. Social Science & Medicine 64(2): 326–337. 


Based on newspaper 
articles, not written by 
population of interest 


Greaves CJ, Sheppard KE, Abraham C et al. (2011) Systematic 
review of reviews of intervention components associated with 
increased effectiveness in dietary and physical activity 
interventions.” BMC Public Health 18;11:119. 


SR, review 3 


Grunheid, E. (2004) Einflüsse der Einkommenslage auf 
Gesundheit und Gesundheitsverhalten: Ergebnisse des 
Lebenserwartungssurveys des BiB. Research report. 


German 


Grzywacz JG. (2000) Work-family spillover and health during 
midlife: is managing conflict everything? American Journal of 
Health Promotion 14(4): 236-243. 
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pregnant women with mental disorders: a cohort and nested 
qualitative study. BJOG: An International Journal of Obstetrics & 
Gynaecology 120(3): 362-370 


Mean age 27, 
pregnancy 
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of Scotland. Health Education 101(4): 151-158. 
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APPENDIX I - Methodology checklists 


I.1 Inclusion/Exclusion form (Search stage 1 – systematic reviews) 
Paper author/year/journal/Endnote identifier: …………………………………………………… 


Reviewer and date: ……………………………………………………………………..…………. 


Inclusion criteria Yes No Unclear 


Is it a systematic review that meets the 5 screening 
criteria below? (Further information about each of 
these screening criteria is given in Appendix J of the 
CPH methods manual) 


   


Does the review address an appropriate and clearly 
focused question that is relevant to the key research 
questions as defined in the protocol? 


Note: Reviews will be included if they are relevant to all or 
part of a key research question but the data relevant to the 
research question must be sufficiently separate from other 
data to answer the further 4 screening questions below. 


   


Does the review include the types of study/ies relevant to 
the key research questions as defined in the protocol? i.e. 


 Intervention studies 
 Observational studies (including longitudinal cohort 


studies, but cross-sectional studies are excluded) 
 Qualitative studies (including surveys and process 


evaluations) 


Note: Reviews will be included if they include the study 
types included above. Where additional data is presented 
e.g. cross-sectional data as well as longitudinal cohort 
data, the data and conclusions relevant to the research 
question must be sufficiently separate from other data to 
be reported separately. 


   


Is the literature search sufficiently rigorous to identify all 
the relevant studies? 


   


Is the study quality of included studies appropriately 
assessed and reported? 


   


Is an adequate description of the analytical methodology 
used included, and are the methods used appropriate to 
the question? 


   


Is the paper some other study type (not a systematic 
review) that may be relevant as a primary study? 


   


INCLUDE EXCLUDE UNSURE 
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I.1 Quality assessment for quantitative studies  


Study identification: Include full citation details  


Study design: 


 Refer to the glossary of study designs (appendix 
D) and the algorithm for classifying experimental 
and observational study designs (appendix E) to 
best describe the paper's underpinning study 
design 


 


 


Guidance topic:  


Assessed by:  


Section 1: Population 


1.1 Is the source population or source area well 


described?  


 Was the country (e.g. developed or non-
developed, type of health care system), setting 
(primary schools, community centres etc), 
location (urban, rural), population demographics 
etc adequately described? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


1.2 Is the eligible population or area representative of 


the source population or area? 


 Was the recruitment of individuals, clusters or 
areas well defined (e.g. advertisement, birth 
register)?  


 Was the eligible population representative of the 
source? Were important groups 
underrepresented? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


1.3 Do the selected participants or areas represent the 


eligible population or area? 


 Was the method of selection of participants from 
the eligible population well described? 


 What % of selected individuals or clusters 
agreed to participate? Were there any sources of 
bias? 


 Were the inclusion or exclusion criteria explicit 
and appropriate? 


 


++ 


+ 


− 


NR 


NA 


Comments: 



http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4/appendix-d-glossary-of-study-designs

http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4/appendix-d-glossary-of-study-designs

http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4/appendix-e-algorithm-for-classifying-quantitative-experimental-and-observational-study-designs
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Section 2: Method of selection of exposure (or comparison) group 


2.1 Selection of exposure (and comparison) group. 


How was selection bias minimised?  


 How was selection bias minimised? 
 


++ 


+ 


− 


NR 


NA 


Comments: 


2.2 Was the selection of explanatory variables based 


on a sound theoretical basis? 


 How sound was the theoretical basis for 
selecting the explanatory variables? 


 


++ 


+ 


− 


NR 


 


NA 


Comments: 


2.3 Was the contamination acceptably low? 


 Did any in the comparison group receive the 
exposure?  


 If so, was it sufficient to cause important bias? 
 


++ 


+ 


− 


NR 


NA 


Comments: 


2.4 How well were likely confounding factors identified 


and controlled? 


 Were there likely to be other confounding factors 
not considered or appropriately adjusted for? 


 Was this sufficient to cause important bias? 
 


++ 


+ 


− 


NR 


NA 


Comments: 


2.5 Is the setting applicable to the UK?  


 Did the setting differ significantly from the UK? 
 


++ 


+ 


− 


NR 


NA 


Comments: 
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Section 3: Outcomes 


3.1 Were the outcome measures and procedures 


reliable? 


 Were outcome measures subjective or objective 
(e.g. biochemically validated nicotine levels ++ 
vs self-reported smoking −)? 


 How reliable were outcome measures (e.g. inter- 
or intra-rater reliability scores)? 


 Was there any indication that measures had 
been validated (e.g. validated against a gold 
standard measure or assessed for content 
validity)? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


3.2 Were the outcome measurements complete?  


 Were all or most of the study participants who 
met the defined study outcome definitions likely 
to have been identified? 


 
 


++ 


+ 


− 


NR 


NA 


Comments: 


3.3 Were all the important outcomes assessed? 


 Were all the important benefits and harms 
assessed?  


 Was it possible to determine the overall balance 
of benefits and harms of the intervention versus 
comparison? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


3.4 Was there a similar follow-up time in exposure and 


comparison groups? 


 If groups are followed for different lengths of 
time, then more events are likely to occur in the 
group followed-up for longer distorting the 
comparison.  


 Analyses can be adjusted to allow for differences 
in length of follow-up (e.g. using person-years). 


 


++ 


+ 


− 


NR 


NA 


Comments: 


3.5 Was follow-up time meaningful? 


 Was follow-up long enough to assess long-term 
benefits and harms?  


 Was it too long, e.g. participants lost to follow-
up? 


++ 


+ 


− 


Comments: 
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 NR 


NA 


Section 4: Analyses 


4.1 Was the study sufficiently powered to detect an 


intervention effect (if one exists)? 


 A power of 0.8 (i.e. it is likely to see an effect of a 
given size if one exists, 80% of the time) is the 
conventionally accepted standard. 


 Is a power calculation presented? If not, what is 
the expected effect size? Is the sample size 
adequate? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


4.2 Were multiple explanatory variables considered in 


the analyses? 


 Were there sufficient explanatory variables 
considered in the analysis?  


 


++ 


+ 


− 


NR 


NA 


Comments: 


4.3 Were the analytical methods appropriate? 


 Were important differences in follow-up time and 
likely confounders adjusted for?  


 


++ 


+ 


− 


NR 


NA 


Comments: 


4.6 Was the precision of association given or 


calculable? Is association meaningful?  


 Were confidence intervals or p values for effect 
estimates given or possible to calculate?  


 Were CIs wide or were they sufficiently precise 
to aid decision-making? If precision is lacking, is 
this because the study is under-powered? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


Section 5: Summary 


5.1 Are the study results internally valid (i.e. 


unbiased)? 


 How well did the study minimise sources of bias 


++ 


+ 


Comments: 
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(i.e. adjusting for potential confounders)?  


 Were there significant flaws in the study design? 
 


− 


5.2 Are the findings generalisable to the source 


population (i.e. externally valid)? 


 Are there sufficient details given about the study 
to determine if the findings are generalisable to 
the source population?  


 Consider: participants, interventions and 
comparisons, outcomes, resource and policy 
implications. 


 


++ 


+ 


− 


Comments: 
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I.2 Quality Assessment for qualitative studies 


Study identification: Include author, title, 
reference, year of publication 


 


Guidance topic: Key research question/aim: 


Checklist completed by:   


Theoretical approach 


1. Is a qualitative approach appropriate?  


For example: 


 Does the research question seek to 
understand processes or structures, or 
illuminate subjective experiences or 
meanings? 


 Could a quantitative approach better 
have addressed the research question? 


 


Appropriate 


 


Inappropriate 


 


Not sure 


Comments: 


2. Is the study clear in what it seeks to do?  


For example: 


 Is the purpose of the study discussed – 
aims/objectives/research question/s? 


 Is there adequate/appropriate reference 
to the literature? 


 Are underpinning 
values/assumptions/theory discussed? 


 


Clear 


 


Unclear 


 


Mixed 


Comments: 


Study design 


3. How defensible/rigorous is the research 


design/methodology? 


For example: 


 Is the design appropriate to the research 
question? 


 Is a rationale given for using a qualitative 
approach? 


 Are there clear accounts of the 
rationale/justification for the sampling, 
data collection and data analysis 
techniques used? 


 Is the selection of cases/sampling 


Defensible 


 


Indefensible 


 


Not sure 


Comments: 
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strategy theoretically justified? 
 


Data collection 


4. How well was the data collection carried 


out? 


For example: 


 Are the data collection methods clearly 
described? 


 Were the appropriate data collected to 
address the research question? 


 Was the data collection and record 
keeping systematic? 


 


Appropriately 


 


Inappropriately 


 


Not sure/inadequately 
reported 


Comments: 


Trustworthiness 


5. Is the role of the researcher clearly 


described? 


For example: 


 Has the relationship between the 
researcher and the participants been 
adequately considered? 


 Does the paper describe how the 
research was explained and presented 
to the participants? 


 


Clearly described 


 


Unclear 


 


Not described 


Comments: 


6. Is the context clearly described? 


For example: 


 Are the characteristics of the participants 
and settings clearly defined? 


 Were observations made in a sufficient 
variety of circumstances 


 Was context bias considered 
 


Clear 


 


Unclear 


 


Not sure 


Comments: 


7. Were the methods reliable? 


For example: 


 Was data collected by more than 1 
method? 


 Is there justification for triangulation, or 
for not triangulating? 


 Do the methods investigate what they 


Reliable 


 


Unreliable 


 


Not sure 


Comments: 
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claim to? 
 


Analysis 


8. Is the data analysis sufficiently rigorous? 


For example: 


 Is the procedure explicit – i.e. is it clear 
how the data was analysed to arrive at 
the results?  


 How systematic is the analysis, is the 
procedure reliable/dependable? 


 Is it clear how the themes and concepts 
were derived from the data? 


 


Rigorous 


 


Not rigorous 


 


Not sure/not reported 


Comments: 


9. Is the data 'rich'? 


For example: 


 How well are the contexts of the data 
described? 


 Has the diversity of perspective and 
content been explored? 


 How well has the detail and depth been 
demonstrated? 


 Are responses compared and contrasted 
across groups/sites? 


 


Rich 


 


Poor 


 


Not sure/not reported 


Comments: 


10. Is the analysis reliable? 


For example: 


 Did more than 1 researcher theme and 
code transcripts/data? 


 If so, how were differences resolved? 


 Did participants feed back on the 
transcripts/data if possible and relevant? 


 Were negative/discrepant results 
addressed or ignored? 


 


Reliable 


 


Unreliable 


 


Not sure/not reported 


Comments: 


11. Are the findings convincing? 


For example: 


 Are the findings clearly presented? 


 Are the findings internally coherent? 


 Are extracts from the original data 
included? 


Convincing 


 


Not convincing 


 


Not sure 


Comments: 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


226 


 Are the data appropriately referenced? 


 Is the reporting clear and coherent? 
 


12. Are the findings relevant to the aims of the 


study? 
Relevant 


 


Irrelevant 


 


Partially relevant 


Comments: 


13. Conclusions 


For example: 


 How clear are the links between data, 
interpretation and conclusions? 


 Are the conclusions plausible and 
coherent? 


 Have alternative explanations been 
explored and discounted? 


 Does this enhance understanding of the 
research topic? 


 Are the implications of the research 
clearly defined? 


 


Is there adequate discussion of any limitations 


encountered? 


Adequate 


 


Inadequate 


 


Not sure 


Comments: 


Ethics 


14. How clear and coherent is the reporting of 


ethics? 


For example: 


 Have ethical issues been taken into 
consideration? 


 Are they adequately discussed e.g. do 
they address consent and anonymity? 


 Have the consequences of the research 
been considered i.e. raising 
expectations, changing behaviour? 


 Was the study approved by an ethics 
committee? 


 


Appropriate 


 


Inappropriate 


 


Not sure/not reported 


Comments: 
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Overall assessment 


As far as can be ascertained from the paper, 


how well was the study conducted? (see 


guidance notes) 


++ 


+ 


− 


Comments: 
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I.3 Quality assessment for systematic reviews 


AMSTAR: A measurement instrument tool to assess the methodological quality of systematic reviews  
Shea B et al. AMSTAR is a reliable and valid measurement tool to assess the methodological quality f systematic reviews. Journal of Clinical 
Epidemiology 2009;62:1013-1020. 


    Comments 
1 Was an ‘‘a priori’’ design provided?  


The research question and inclusion criteria should be established before the 
conduct of the review. 
 
Note: Need to refer to a protocol, ethics approval, or pre-determined/a priori 
published research objectives to score a “yes.” 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


2 Was there duplicate study selection and data extraction? 
There should be at least two independent data extractors and a consensus 
procedure for dis- agreements should be in place. 
 
Note: 2 people do study selection, 2 people do data extraction, consensus process 
or one person checks the other’s work. 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


3 Was a comprehensive literature search performed? 
At least two electronic sources should be searched. The report must include years 
and databases used (e.g., Central, EMBASE, and MEDLINE). Key words and/or 
MESH terms must be stated, and where feasible, the search strategy should be 
provided. All searches should be supplemented by consulting current contents, 
reviews, textbooks, specialized registers, or experts in the particular field of study, 
and by reviewing the references in the studies found. 
 
Note: If at least 2 sources + one supplementary strategy used, select “yes” 
(Cochrane register/Central counts as 2 sources; a grey literature search counts as 
supplementary). 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


4 Was the status of publication (i.e., grey literature) used as an inclusion criterion? ☐ Yes  







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  229 


The authors should state that they searched for reports regardless of their 
publication type. The authors should state whether or not they excluded any 
reports (from the systematic review), based on their publication status, language 
etc. 
 
Note: If review indicates that there was a search for “grey literature” or 
“unpublished literature,” indicate “yes.” SIGLE database, dissertations, conference 
proceedings, and trial registries are all considered grey for this purpose. If 
searching a source that contains both grey and non-grey, must specify that they 
were searching for grey/unpublished lit. 


☐ 
☐ 
☐ 


No 
Can’t answer 
Not applicable 


5 Was a list of studies (included and excluded) provided? 
A list of included and excluded studies should be provided. 
 
Note: Acceptable if the excluded studies are referenced. If there is an electronic 
link to the list but the link is dead, select “no.” 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


6 Were the characteristics of the included studies provided? 
In an aggregated form, such as a table, data from the original studies should be 
provided on the participants, interventions, and out- comes. The ranges of 
characteristics in all the studies analyzed, e.g., age, race, sex, relevant 
socioeconomic data, disease status, duration, severity, or other diseases should 
be reported. 
 
Note: Acceptable if not in table format as long as they are described as above. 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


  







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  230 


    Comments 
7 Was the scientific quality of the included studies assessed and documented? 


‘‘A priori’’ methods of assessment should be provided (e.g., for effectiveness 
studies if the author(s) chose to include only randomized, double-blind, placebo-
controlled studies, or allocation concealment as inclusion criteria); for other types 
of studies, alternative items will be relevant. 
 
Note: Can include use of a quality scoring tool or checklist, e.g., Jadad scale, risk 
of bias, sensitivity analysis, etc., or a description of quality items, with some kind of 
result for EACH study (“low” or “high” is fine, as long as it is clear which studies 
scored “low” and which scored “high”; a summary score/range for all studies is not 
acceptable). 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


8 Was the scientific quality of the included studies used appropriately in formulating 
conclusions? 
The results of the methodological rigor and scientific quality should be considered 
in the analysis and the conclusions of the review, and explicitly stated in 
formulating recommendations. 
 
Note: Might say something such as “the results should be interpreted with caution 
due to poor quality of included studies.” Cannot score “yes” for this question if 
scored “no” for question 7. 


 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


9 Were the methods used to combine the findings of studies appropriate? 
For the pooled results, a test should be done to ensure the studies were 
combinable, to assess their homogeneity (i.e., Chi-squared test for homogeneity, 
I2). If heterogeneity exists, a random effects model should be used and/or the 
clinical appropriateness of combining should be 0taken into consideration (i.e., is it 
sensible to combine?). 
 
Note: Indicate “yes” if they mention or describe heterogeneity, i.e., if they explain 
that they cannot pool because of heterogeneity/variability between interventions. 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 
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10 Was the likelihood of publication bias assessed? 
An assessment of publication bias should include a combination of graphical aids 
(e.g., funnel plot, other available tests) and/or statistical tests (e.g., Egger 
regression test). 
 
Note: If no test values or funnel plot included, score “no”. Score “yes” if mentions 
that publication bias could not be assessed because there were fewer than 10 
included studies. 


 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


11 Was the conflict of interest included?  
Potential sources of support should be clearly acknowledged in both the 
systematic review and the included studies. 
  
Note: To get a “yes,” must indicate source of funding or support for the systematic 
review AND for each of the included studies. 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


‘‘Can’t answer’’ is chosen when the item is relevant but not described by the authors; ‘‘not applicable’’ is used when the item is not relevant, such 
as when a meta-analysis has not been possible or was not attempted by the authors. 
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Operational definitions 


Successful ageing Successful ageing is defined as survival to an advanced age while 


maintaining physical and cognitive function, functional independence 


and a full and active life. It means that morbidity and disability are 


compressed into a relatively short period before death, in line with the 


‘compression of morbidity’ theory. 


Disability Disability will refer to any long-term restriction on the ability to perform 


an activity in the manner, or within the range, considered normal.  


Dementia Dementia will refer to a progressive, degenerative condition caused by 


diseases of the brain. Whether it occurs alone, in addition to, or as a 


combination of, chronic conditions, it is characterised by cognitive and 


non-cognitive symptoms of variable frequency and severity. 


Frailty Frailty will refer to a syndrome characterised by age-related declines in 


functional reserves where a small insult (e.g. infection, loss of partner) 


results in a striking and disproportionate change in health state. Frail 


older adults experience an increased risk of adverse outcomes such as 


falls, fractures, comorbidity, disability, dependency, hospitalisation, 


need for long-term care and mortality. 


Non-
communicable 
chronic conditions 


Non-communicable chronic conditions will include cardiovascular 


diseases, diabetes, chronic obstructive pulmonary diseases, obesity, 


visual and hearing conditions, and some cancers that may be 


associated with behavioural risk factors. 


Disadvantaged 
populations 


Disadvantaged populations will include (but are not limited to) low 


socioeconomic status, ethnic minority groups, lesbians, gay, bisexual 


and transsexual (LGBT) community groups, travellers and other 


groups with protected characteristics under the equality and diversity 


legislation. 
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EXECUTIVE SUMMARY 
 


1. INTRODUCTION 


1.1   Background 


The Department of Health (DH) has asked the National Institute for Health and Care 


Excellence (NICE) to produce public health guidance on preventive approaches to be adopted 


in mid-life to delay the onset of disability, dementia and frailty in later life. Three evidence 


reviews and an economic model will underpin the guidance. The reviews look for evidence on 


a wide range of potential influences on well-being in later life (i.e. demographic, economic, 


geographical, physical, cultural and social factors), and at the effectiveness and cost 


effectiveness of available interventions to act on these factors. This second report presents 


the findings of the evidence review of behavioural risk factors in mid-life associated with 


successful ageing and the primary prevention or delay of disability, dementia, frailty and non-


communicable chronic conditions. 


 


1.2 Aims and review questions 


The overarching research question for the suite of three evidence reviews is which primary 


prevention approaches to be adopted in mid-life are most effective and cost-effective to 


prevent and delay the onset of disability, dementia, frailty, and other non-communicable 


chronic conditions in later-life.  


 


The specific question addressed in this review (Review 2) is:  


 What behavioural risk factors in mid-life are associated with successful ageing and the 


primary prevention or delay of disability, dementia, frailty, and non-communicable chronic 


conditions? How strong are the associations and how does this vary for different 


subpopulations? 


 


The two other reviews focus on key issues for people in mid-life that prevent or limit, or which 


help or motivate them to take up and maintain healthy behaviours (Review 1), and the 


effectiveness and cost effectiveness of mid-life interventions for increasing uptake and 


maintenance of healthy behaviours, and the extent to which different interventions to foster 


healthy behaviours prevent or delay ill health in later life (Review 3).  
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2. METHODS 


The review reports quantitative evidence from observational studies (longitudinal cohort 


studies) for behavioural risk factors in mid-life (exposure) that are associated with successful 


ageing, and the primary prevention or delay of disability, dementia, frailty and non-


communicable chronic conditions (outcomes).  


 


Exposures of interest include: 


 Behavioural risk factors including less sedentary behaviour, increased physical activity, 


improved diet, weight loss or control, cessation or reduction of smoking, reduction or 


modification of alcohol consumption, to maintain sufficient levels of social activity and 


avoid loneliness, avoidance of excessive exposure to noise and addressing hearing and/or 


sight loss, or to improve/modify multiple behavioural risk factors and health behaviours in 


general. 


 Behavioural risk factors at individual, family, community, subnational or national level.  


 Behavioural risk factors in a range of settings including primary and secondary care, and 


workplace and community settings in the private, public, voluntary or commercial sectors. 


 


Outcomes of interest include: dementia, disability (activities of daily living (ADL), instrumental 


activities of daily living (IADL), independence, mobility), frailty, healthy life span and measures 


healthy ageing, quality of life, participation, non-communicable chronic conditions including 


cardiovascular diseases and stroke, renal disease, cancer, chronic obstructive pulmonary 


disease, type 2 diabetes, osteoporosis and bone health. 


 


The population covered by the review includes adults aged 40 to 64 years for the general 


population, and adults aged 18-39 from disadvantaged populations, with outcomes at follow-


up in people aged 55 and over. The review does not cover people with and treated for pre-


existing conditions (i.e. dementia, frailty, disability, non-chronic communicable conditions) nor 


does it cover the treatment (i.e. drugs, dietary supplements), diagnosis and care and 


management of these conditions.  


 


We conducted a thorough search of the scientific and grey literature to identify studies 


published in English since 2000 that reported results of multivariate analyses for these 


associations. A minimum follow-up of five years was required for inclusion (as follow-up of less 


than five years is unlikely to be sufficient for the development and measurement of dementia, 


disability, frailty or pre-conditions associated with behavioural risk factors). Cross-sectional 


and qualitative studies are excluded.  
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Two reviewers screened the title and abstract of identified references independently. Primary 


studies that met the inclusion criteria were assessed for quality using available tools from 


NICE (CPH methods manual).  


 


Quantitative evidence from cohort studies is synthesised descriptively by behavioural risk, for 


a range of late life outcomes. Data specific to health inequalities and vulnerable communities 


are assessed and findings are summarised separately where sufficient data is available.  


 


For each key issue or factor of interest an evidence statement was generated which provides 


an aggregated summary of all of the relevant studies. Applicability ratings (i.e. directly 


applicable, partially applicable or not applicable) are proposed for each evidence statement to 


judge how similar the population(s), setting(s), intervention(s) and outcome(s) of the included 


studies are to those outlined in the review question.  


 


3. RESULTS 


Overall findings 


This review includes 164 observational longitudinal cohort studies that have reported on the 


association between the following behavioural risk factors in midlife: 


 Physical activity, physical inactivity 


 Diet 


 Smoking and smokeless tobacco (snus/snuff) 


 Alcohol 


 Weight change, weight cycling 


 Combinations of lifestyle behaviours (combined lifestyles)  


 Leisure, cognitive activity, social networks 


 


and the following categories of outcomes:  


 Successful ageing (including quality of life, well-being) 


 Dementia 


 Disability & frailty 


 Overall mortality 


 Cardiovascular outcomes (mortality; morbidity) 


 Diabetes, metabolic syndrome, insulin sensitivity 


 Cancer 
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 Mental health 


 Other non-communicable chronic diseases 


 


Studies reporting other behavioural risk factors (including behaviours related to vision and 


hearing) were sought but none were found that met the inclusion criteria. 


 


The evidence for this review is reported in 3 tiers of data: 


1. Overall summary tables are presented that summarise visually the overall trend of the data 


– showing whether outcomes are improved, poorer or null (based on statistical 


significance) for each health behaviour (Tables 1 through 8 below).  


2. Summary tables of included studies for each health behaviour with a summary of the 


characteristics and data for each study and a summary of outcomes (Tables 9 through 


17). Data presented in the tables is only from multivariate models. Where the authors 


report findings for multiple models, the most adjusted (or most relevant) model has been 


used in the summary tables and the evidence statements. Where a paper reports the 


same outcome at different timepoints that paper has not been excluded, the data at 


different timepoints has been reported but it has been pointed out in the evidence 


statements. It only applies to a few studies. 


3. Full evidence tables (Appendix A) that show the full extracted data for each included 


study. 


  


Overall, the quality of studies is good (most studies were rated as high or moderate quality) 


and most of them are directly or partially applicable to the UK context. Studies conducted in 


the UK were prioritised in the synthesis of data and the evidence and applicability statements. 


 
EVIDENCE STATEMENTS (see page 141 onwards) 
 


4. OVERALL SUMMARY 


Supported by summary tables 1 through 8, below. 


 


Physical activity (PA) 
For PA and inactivity, 45 reports were included. The available data covers different levels and 


intensity of PA and a few studies report specific types of activity (e.g. walking, active 


commuting). There is consistent evidence that midlife physical activity has a beneficial effect 
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on later life healthy ageing, dementia, disability and other chronic disease outcomes. One 


study (out of 45 studies) reported a negative outcome, i.e. increased risk of bladder cancer in 


men participating in vigorous activity at midlife. Beneficial effects were reported for both men 


and women.  


 


The promotion of physical activity in all midlife populations including men and women and 


different ethnic groups should be addressed by the guidance. All types of activity appear to 


have a positive relationship with outcomes. 


 
Diet (DI) 
For diet, 48 studies were included. Evidence was found covering midlife dietary patterns and 


consumption of dietary components, such macronutrients and for specific foods. There is 


some consistent evidence (but from a limited number of studies) that a healthy diet in general 


(studies included e.g. ADA diets) or Mediterranean diet, and fruit and vegetables have 


beneficial effects on late life outcomes. There is also consistent evidence (again from a limited 


number of studies) that higher consumption of saturated fat or processed and red meat 


(reported together) in midlife is associated with poorer ageing, disability, dementia, frailty 


outcomes and non-communicable conditions.  There was some evidence (from a limited 


number of studies) that coffee consumption in moderation may be beneficial.  


 


A healthy diet (standard guidelines) or Mediterranean-type diet could be recommended, also 


diets which minimise consumption of saturated fat, increase fruit and vegetable intake with 


moderate consumption of processed or red meat. Coffee consumption in moderation.  


 
Alcohol (AL) 
Twenty-four prospective cohort studies were included on alcohol intake. Evidence specific to 


midlife alcohol consumption was mixed. Some studies reported negative outcomes e.g. for 


dementia, mortality and cancer and some more positive outcomes e.g. for ageing and mental 


health. However studies found were sparsely distributed among different outcomes. Two 


studies reported moderate quality evidence of higher risk of dementia in non-drinkers and 


heavy drinkers compared to moderate drinkers, but limited evidence was available specific to 


midlife. There was limited evidence, from one study, that for people in lower SES groups high 


alcohol intake (>21 drinks/week) at midlife is related to poorer cognitive performance in later 


life. 


 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


 12 


It is not clear from the findings of this review whether there is a safe level of alcohol 


consumption, so caution should be exercised in making recommendations in that respect.  


 


 


Smoking (SM) 
The review found a wealth of evidence from longitudinal cohort studies (n=57) relating to the 


association between midlife smoking and late life outcomes. There is consistent evidence that 


midlife smoking has a detrimental effect on later life dementia, disability and other chronic 


disease outcomes including: healthy ageing, mobility, dementia, CVD outcomes, cancer (lung, 


pancreatic, colorectal, cancer mortality) and total mortality. Smoking had a detrimental effect 


on all populations for which studies were found, including men and women and in different 


ethnic groups. 


 


Smokeless tobacco (SNUS) 
Only one study was found which suggested that smokeless tobacco may be associated with 


improved diabetes related outcomes but evidence for midlife relationship with later outcomes 


was very limited. 


 


Weight change, weight cycling (WC) 
Four studies were included that reported an association between weight change patterns in 


midlife and later outcomes. One study reported increased risk of hip fracture in those losing 


greater than 10% of their body weight (as determined from maximum weight during follow up). 


Two studies reported null relationships with weight loss/gain or cycling, one with mortality as 


an outcome and one with diabetes as an outcome. One study reported increased risk of 


dementia with weight change in midlife (independent of the direction of weight change). There 


was some limited evidence that being overweight or obese appeared to be a more important 


factor in the association with diabetes than weight change in midlife.  


 
Combined healthy lifestyle programmes (CL) 
There is some consistent evidence (from 3 studies) that combinations of lifestyle behaviours 


(not smoking, fruit and veg intake, maintaining healthy weight, regular exercise, moderate 


alcohol intake) have beneficial outcomes for ageing well, disability, dementia, frailty outcomes 


and non-communicable conditions. 


 


Consideration could be given to programmes which combine at least two or more aspects of 


healthy behaviour (from PA, healthy diet, non-smoking, alcohol in moderation, leisure 


activities)  
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Leisure activities/social activities 
There is some evidence that those who participate in a diverse range of intellectual, passive, 


physical and leisure activities in midlife have better cognitive outcomes, however the number 


of studies specific to midlife with later life outcomes was limited and activities varied across 


studies. There was insufficient consistent data in midlife to determine if the relationship was 


causal or related to baseline cognitive ability.  


 


Consideration could be given to improving social support and access to activities. This could 


be incorporated into healthy lifestyle programmes (with evaluation to build the evidence base). 


 
Other health-related behaviours 
Evidence was sought but not found within the inclusion criteria for other behaviours including 


vision and hearing related behaviours. 


 
Disadvantaged groups/health inequalities 
Data relating to disadvantaged groups was also limited with some sparse data on people with 


low SES, ethnic minority groups and gender in midlife with relevant outcomes. This data is 


summarised above for each health behaviour. No relevant data was found for other groups 


covered by the equality and diversity legislation. 


 


5. DISCUSSION 


This review aimed to identify if there were any specific issues or behavioural risk factors at 


midlife that should be considered by the PHAC team when designing the guidance. It 


synthesises the evidence from observational studies (longitudinal cohort studies) for the 


association between modifiable behavioural risk factors in midlife (age 40-65 years) and 


dementia, disability and frailty, and non-communicable conditions in later life (age >65 years).  


 


Included studies reported follow up from 5 years to 36 years. Most of the data used to assess 


behaviour was self-reported with little objective data, although many of the smoking studies 


used biochemical confirmation of smoking status. In general outcome data was assessed 


objectively using clinical data and medical records or registers. Included studies were mainly 


from OECD countries and most were from Europe and the US with a fairly good 


representation of studies from the UK. 
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Limitations & gaps in evidence - Limited evidence was found specifically relating to midlife 


behaviours for leisure activities including cognitive activities and social networks, weight 


change and weight cycling, smokeless tobacco, and sight and hearing risks. While many diet-


related studies were found they covered a broad range of diets and dietary components. 


There were some diets or dietary components for which studies specifically pertaining to 


midlife were not found. Data relating to disadvantaged groups was also limited. Some sparse 


data on people with low SES, ethnic minority groups and gender in midlife was found. No 


longitudinal data was found relevant to other groups covered by the equality and diversity 


legislation such as LGBT groups or travellers. 


 


Limitation of the review - The remit of this review was specifically to identify midlife 


behavioural risk factors for dementia, disability, frailty outcomes and common NCCs in later 


life. Determinants of these outcomes over the whole lifecourse were not included. Also, the 


review only includes longitudinal observational studies, which can show an association 


between midlife risk factors and later life outcomes, but not causality.  


 


Due to the wide scope of the review, the large amount of literature covering behavioural risk 


factors and the outcomes of interest, and the timescales for the review, the searches were 


focused on studies with midlife-related terms in the title, abstract or related MeSH indexing to 


identify those studies that specifically aimed to report on midlife exposure. The implication of 


this pragmatic approach is that cohort studies that have followed individuals from mid- to late 


life and reported associations of interest without specifying midlife terms in the title or abstract 


were not identified by the searches. This might explain some of the gaps in evidence and 


further work is ongoing (though beyond the scope of this report) to address this limitation.  


 


Because a very large amount of data was found for a wide range of risks and outcomes, the 


search limitations are unlikely to have an impact on the overall findings. In fact, it appears that 


a lot of what we know of the associations between behavioural risk factors and late life 


outcomes comes from studies conducted in people in mid-life. So, where caution should be 


exercised is in extrapolating the mid-life associations to older age groups – the direction and 


magnitude of these associations vary across the life cycle. This is the focus of several work 


packages undertaken by NIHR SPHR Ageing Well programme, which should complement the 


findings of this review with regards to identifying behavioural risk factors that are amenable to 


change for improved health outcomes in later life. 
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Table 1. Overall summary of studies of PHYSICAL ACTIVITY/INACTIVITY and dementia, disability, frailty, chronic disease* 
Successful 


ageing 
Disability and 


frailty 
Dementia Total mortality CVD outcomes 


(events and mortality) 
Diabetes 
(MetS) 


Cancer (and 
cancer 


mortality) 


Other 
chronic 


diseases 


Mental 
health 


2.3.1PA 2.3.2PA 2.3.3PA 2.3.4PA 2.3.5PA 2.3.6PA 2.3.7PA   2.3.8PA 
√√√ 


 
√√√√√   0 


 
(√√)(√√)√√   00 


 
(√√)√√√ 


 
(√√)(√√√)√√√√ 


 
√√ (√√√) 


 
0(√0X)0√ 


 
 √ 0 


(5 y not 
10y) 


 
 


[+][++][++] 
 


[+][+][-][+][-] [+] 
 


([+])([+])[+][-] 
[++][-] 


 


([+])[+][+][+] 
 


([+])([+])[+][+][++][+] 
 


[+]([+]) 
 


[+]([+])[+][+] 
 


 [+][-] 
 


 
UK,UK,US 


 
 


 
 


 
UK,It,Ice,Fin,US, 


Fin 
 


 
UK,Swe,US,Ice,    


Swe, US 
 
 


(2 light but not 
heavy √) 


 
UK,Fin,Den,Ger 


 
UK,Fin,Swe,Ger,Gre,Den 


 
UK,Nor 


 
 
 


 
UK,UK,UK,Fin 


 
 


X=increased 
risk of bladder 
cancer/vig act 


(OR= 2.1 
(95%CI 1.1-


4.0) 


  
UK,Aust 


Physical inactivity 
  0 


 
[-] 
 


Den 


 0 
 


[+] 
 


Fin 


(X0) 
 


[+] 
 


Fin 


        


√ = study that shows improved outcomes; 0 = study that shows no significant association; X = study that shows poorer outcomes 
[++/+/-] Quality of study; country where study conducted  
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Table 2. Overall summary of studies of DIET (DI) and dietary component* 


Evidence 
statement ref. 


Diet or components 
of diet 


Successful 
ageing 


Disability 
& frailty 


Dementia Total 
mortality 


CVD 
outcomes 


Diabetes 
(MetS) 


Cancer Other 
chronic 


diseases 


Mental 
health 


2.5.1DI Healthy dietary pattern √√ √    √ 0  √ 


2.5.1DI Mediterranean diet √    √√    √ 


2.5.1DI Western diet X         


2.5.2DI Fruit and vegetables  √ 
0 0 


√ 
0 


√√ 
0 


√ 
0 


 
0 


 
0 0 


√  


2.5.3DI Fat (saturated)  X X  0 X    


2.5.3DI Fat (polyunsaturated)   √  0     


2.5.3DI Fat (monounsat)     0     


2.5.3DI Fat (total)     0  X   


2.5.4DI Fish    X √ 
0 


√ women 
0 men 


 √  


2.5.5DI Meat  √ (>1 per 
2 d) 


  √ (1-2/wk)     


2.5.5DI Red and processed 
meat 


    X X X X   


2.5.6DI Coffee 
 


 0 √ 
0 


 X (heavy) √√  √√ 0 


2.5.6DI Tea        √ 0 


2.5.6DI Caffeine        √ 0 


2.5.7DI Milk       √   
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2.5.8DI Salt       X   


2.5.9DI Glycaemic  
index/GL 


    √0     


2.5.10DI Protein     0  0   


2.5.11DI Chocolate     √ (1-3 
times/month 


only) 


    


2.5.12DI Fibre       0   


2.5.13DI Micronutrients   0    √  0 


2.5.13DI Flavonoids   0  √  0   
 √ = study that shows improved outcomes; 0 = study that shows no significant association; X = study that shows poorer outcomes  
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Table 3. Overall summary of studies of SMOKING (SM) and dementia, disability, frailty, chronic disease* 
Successf
ul ageing 


Disability and 
frailty 


Dementia Total mortality CVD outcomes 
(events and mortality) 


Diabetes 
(MetS) 


Cancer (and 
cancer 


mortality) 


Other 
chronic 


diseases 


Mental 
health 


2.6.1SM 2.6.2SM 2.6.3SM 2.6.4SM 2.6.5SM 2.6.6SM 2.6.7SM 2.6.9SM 2.6.8S
M 


XXX 
 


XX (mobility)   
0X0X (fract) 


 


XXXXXX 
(dementia) 


00XXX (cognition) 
 


X(XXX)XXX 
√√√√√√ 


(Ex-smokers) 
 


XXXXXX0 (mortality) 
XXXXXXXXXXX0 (CVD) 


 


XXX0 (Dia) 
X0 (MetS) 


 


XXXXXX 
(lung, 


pancreatic,colo
rectal,cancer) 


 
 


X (kidney 
disease) 


0 (ex 
smoker) 


 


No 
studies 


All [+]  
 


[+][-]  (mobility)           
All [+] (fracture) 


 
 


All [+]  
 


All [+]  
 


All [+] (mortality) 
3[++]  9[+] (CVD) 


 


All [+]  
 


All [+]  
 


[+] 
 


 


 
UK,Fin,US 


 
Swe,US 


Swe,Swe,UK,Au
st 


 
US,US,US,Kor,US


,US 
 
Us,Nor, UK,UK,NL 


 
 
 


 
UK,3Fin,Jp,Sing,


Is 
 
 


 
US,Cz,Jp,Jp,Is,SingCh 


UK,UK,Jp,Jp,Swe,Jp,Swe
,Swe,US,US,Swe 


 


 
UK,Fin,Jp,Nor 


 
 


 
UK,UK,Jp,Jp,J


p,Sing 
 
 


 
Jp 


 


 


√ = study that shows improved outcomes; 0 = study that shows no significant association; X = study that shows poorer outcomes 
[++/+/-] Quality of study; country where study conducted 
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Review 4. Overall summary of studies of ALCOHOL (AL) and dementia, disability, frailty, chronic disease* 
Successful 


ageing 
Disability and 


frailty 
Dementia Total mortality CVD outcomes 


(events & mortality) 
Diabetes 


(MetS) 
Cancer (and 


cancer 
mortality) 


Other 
chronic 


diseases 


Mental 
health 


2.7.1AL 2.7.2AL 2.7.3AL 2.7.4AL 2.7.5AL 2.7.6AL 2.7.7AL 2.7.8AL 2.7.9AL 


√X 
 


X  (ADL)       
0X (fract) 


 


X0  
(dementia APOE4)  


 
0  


(cognition) 
 


XX  
(Abstainers (compared to 


mod or infreq) 
 


XXX 
Heavy drinkers (APOE4 


compared to non-drinkers) 
 
 


X 
 


000 
 


XX  
(Heavy cf occasional) 


 
√  


(Reg cf occasional) 
 


X  
(Diabetes - mod 


or high) 
 


X0√   
(MetS) 


 


000X 
 


0 (COPD) 
 


√ 
 


[++][+] 
 


[-]             
[+][+] 


 


All[+][ 
 
 


[++] 
 


[+][++][+]  
[++][+] 


[+] 
 


[+] 
[+][+][+] 


 


[+][+][++][+] 
 


[-]  
 


[-]  
 


 
US, US 


 
US 


Swe, UK 
 
 


 
Fin, UK 


FR 
Fin,UK 


Fin,Fr,Fin 
 


 
UK 


 
UK, Ch, NL 


UK, Jp 
UK 


 
 


 
Jp 


UK,UK,US 
 
 
 


 
UK,UK,US,Jp 


 
 


 
Europe 


 
 


 
Aust 


√ = study that shows improved outcomes; 0 = study that shows no significant association; X = study that shows poorer outcomes 
[++/+/-] Quality of study; country where study conducted  
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Table 5. Overall summary of studies of WEIGHT CHANGE/CYCLING (WC) and dementia, disability, frailty, chronic disease* 
Successful 


ageing 
Disability and 


frailty 
Dementia Total 


mortality 
CVD outcomes 


(events and 
mortality) 


Diabetes 
(MetS) 


Cancer 
(and 


cancer 
mortality) 


Other 
chronic 


diseases 


Mental 
health 


2.8.1WC 2.8.2WC 2.8.3WC 2.8.4WC 2.8.5WC 2.8.6WC 2.8.7WC 2.8.8WC 2.8.9WC 
  Weight loss of > 


10% from max 
 


 
 


X (hip fracture) 
 
 


[+] 
 
 


US 


Weight variability 
 
 


 
 


X 
 
 


[+] 
 
 


Israel 
 


Weight 
cycling 


 
 
 


0 
 
 


[+] 
 
 


US 
 


 


 Weight 
cycling 


when OW 
at midlife 


 
X 
 
 


[++] 
 
 


US 
 


 


   


√ = study that shows improved outcomes; 0 = study that shows no significant association; X = study that shows poorer outcomes 
[++/+/-] Quality of study; country where study conducted 
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TABLE 6. Overall summary of studies of ACTIVITIES (LC) and dementia, disability, frailty, chronic disease* 
Successful 


ageing 
Disability and 


frailty 
Dementia Total 


mortality 
CVD outcomes 


(events and 
mortality) 


Diabetes 
(MetS) 


Cancer 
(and 


cancer 
mortality) 


Other 
chronic 


diseases 


Mental 
health 


2m2.9.1LCm 2.9.2LC 2.9.3LC 2.9.4LC 2.9.5LC 2.9.6LC 2.9.7LC 2.9.8LC 2.9.9LC 
0 
 


0 
 


√  (dementia) 
√√√ (cognition) 


 


      


[+] 
 


[-] 
 


[-] 
[++][++][++] 


 


      


UK Swe US 
Aust, US, Swe 


      


√ = study that shows improved outcomes; 0 = study that shows no significant association; X = study that shows poorer outcomes 
[++/+/-] Quality of study; country where study conducted 
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TABLE 7. Overall summary of studies of COMBINED HEALTHY LIFESTYLE (CL) and dementia, disability, frailty, chronic disease* 
Successful 


ageing 
Disability and 


frailty 
Dementia Total 


mortality 
CVD outcomes 


(events and 
mortality) 


Diabetes 
(MetS) 


Cancer 
(and 


cancer 
mortality) 


Other 
chronic 


diseases 


Mental 
health 


2.10.1CL 2.10.2CL 2.10.3CL 2.10.4CL 2.10.5CL 2.10.6CL 2.10.7CL 2.10.8CL 2.10.9CL 
  √0 (cog)  


 
 


[++][+] 
 
 
 


US, UK 
 


√ √ 
 


 
[++][+] 


 
 
 


US, UK 
 


(no of healthy 
behaviours) 


 


√0 
 


 
[++][+] 


 
 
 


US, UK 
 


(no of healthy 
behaviours) 


0 
 


 
[+] 


 
 
 


UK 


0 
 


 
[+] 


 
 
 


UK 


  


√ = study that shows improved outcomes; 0 = study that shows no significant association; X = study that shows poorer outcomes 
[++/+/-] Quality of study; country where study conducted 
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TABLE 8. Overall summary of studies of SMOKELESS TOBACCO and dementia, disability, frailty, chronic disease* 
Successful 


ageing 
Disability and 


frailty 
Dementia Total 


mortality 
CVD outcomes 


(events and 
mortality) 


Diabetes 
(MetS) 


Cancer 
(and 


cancer 
mortality) 


Other 
chronic 


diseases 


Mental 
health 


2.11ST     2.11.1ST    
     √ (insulin, 


weight) 
 


[+] 
 


Swe 
 
 
 


   


√ = study that shows improved outcomes; 0 = study that shows no significant association; X = study that shows poorer outcomes 
[++/+/-] Quality of study; country where study conducted 


 


 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  


1. INTRODUCTION 


1.1 Background 


Non-communicable chronic conditions and disability in later life are heavily influenced by 


behaviours across the life course, which in turn are influenced by a variety of wider contextual 


social, economic, and organisational factors (Kuh 2002; Clegg 2013). Although these 


outcomes manifest themselves in later life, the processes leading to ill health have been 


shown to start in mid-life (Newman et al. 2011; Singh-Manoux et al. 2011; Wills et al. 2011). 


The four main behavioural risk factors1, i.e. smoking, excessive consumption of alcohol, poor 


diet and low levels of physical activity, contribute to close to half of the burden of illness in 


developed countries (WHO 2002). And it is well known that these risks, which tend to co-occur 


or cluster, are unequally distributed in the population.  


 


It is encouraging that European and UK specific epidemiology data over the last two decades 


show that it is possible to prevent or delay morbidity and mortality related to behavioural risk 


factors (Barnes and Yaffe 2011). Data also shows that people who adopt healthy behaviours 


are more likely to age successfully and have improved quality of life (Khaw et al. 2008; Myint 


et al. 2011; Sabia et al. 2012). However, finding effective ways to change people’s behaviours 


is a challenging task without a good understanding as to why people engage in unhealthy 


behaviours, or do not undertake unhealthy ones.  


 


Although many good systematic reviews have looked at the links between specific and 


multiple behavioural risk factors and individual chronic conditions, evidence on the association 


between these behaviours in mid-life across a range of late life outcomes and for subgroups 


of the population has yet to be comprehensively assessed. That is particularly true for the 


relationship between behavioural risk factors and frailty, where the operational definition of 


this complex syndrome is still controversial; and for dementia where the many unknowns 


about the natural history of the disease make the development of effective preventive 


interventions even more challenging. A good understanding of cultural, ethnic, and geographic 


differences in how people view and interpret health risks and health behaviours is also 


necessary for these interventions to work.  


 


                                                   
1The collective term for these risk factors is the subject of much debate, with people from different fields 
preferring different terminology, each having a view about what is pejorative and what is not. Phrases 
used range from ‘unhealthy or healthy behaviours’ and ‘poor health behaviours’, health promoting 
behaviours, ‘lifestyle risks’, behavioural risk factors. We will use the terms healthy behaviours and 
behavioural risk factors interchangeably in this report.  
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In that context, the Department of Health (DH) has asked National Institute for Health and 


Care Excellence (NICE) to produce public health guidance on preventive approaches to be 


adopted in mid-life to delay the onset of disability, dementia and frailty in later life. Three 


evidence reviews and an economic model underpin the guidance. The reviews looked for 


evidence on a wide range of potential influences on well-being in later life (i.e. demographic, 


economic, geographical, physical, cultural and social factors), and at the effectiveness and 


cost effectiveness of available interventions to act on these factors. This second report 


presents the findings of the evidence review of behavioural risk factors in mid-life associated 


with successful ageing and the primary prevention or delay of disability, dementia, frailty and 


non-communicable chronic conditions. 


  


1.2 Aims of the review 


This review is the second of three to be conducted to inform the guidance on which primary 


prevention behaviours to be adopted in mid-life are most effective and cost-effective to 


prevent and delay the onset of disability, dementia, frailty in later life. The full scope of the 


guidance is available in the final scope document (Final Scope, NICE 2013) that incorporates 


stakeholder comments from a 4-week public consultation (21 March to 18 April 2013).  


 


1.3 Research questions 


The specific question addressed in this review (Review 2) is:  


 What behavioural risk factors in mid-life are associated with successful ageing and the 


primary prevention or delay of disability, dementia, frailty, and non-communicable chronic 


conditions? How strong are the associations and how does this vary for different 


subpopulations? 


 


The two other evidence reviews (presented separately) address the following questions:  


 Review 1: What are the key issues for people in mid-life that prevent or limit, or which help 


or motivate them to take up and maintain healthy behaviours, and to what extent do they 


have an effect? How does this differ for subpopulations, for example by ethnicity, 


socioeconomic status or gender? 


 Review 3: What are the most effective and cost-effective mid-life interventions for 


increasing the uptake and maintenance of healthy behaviours? To what extent do the 


different health behaviours prevent or delay disability and frailty related to modifiable 


behavioural risk factors? To what extent do the different health behaviours prevent or 


delay dementia? To what extent do the different health behaviours prevent or delay non-


communicable chronic conditions? 
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A conceptual overview of the three reviews and how Review 2 fits into the overall scheme 


is presented in Figure 1. The model details behavioural risk factors in mid-life, 


interventions to improve or maintain healthy behaviours, intermediate biological risk 


factors that can be influenced by healthy behaviours and preventable outcomes relating to 


dementia, disability, frailty or non-communicable chronic conditions in later life. The model 


was used to inform the searches and selection of studies for the review.  
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Healthy behaviours 


 Physical activity / Sedentary behaviours 
 Diet  
 Tobacco smoking 
 Alcohol consumption 
 Cognitive activities 
 Noise exposure 
 Work / Social activities / Participation 


REVIEW 1 
Uptake & 


maintenance of 
healthy 


behaviours in mid-
life 


Barriers Facilitators 


 Personal factors (e.g. gender, SES, 
ethnicity, employment, family, previous 
experiences, expectations) 


 Social factors (e.g. norms, support) 
 Environmental factors (e.g. access to 


resources/interventions; residential & 
work environment) 


 Organisational factors (e.g. design & 
delivery of intervention, resources) 


REVIEW 2 


Association between 
behavioural risk factors and 


ageing well outcomes & 
common chronic conditions 


Effect on ageing Well Outcomes 
 Disability (ADL, IADL, independence, 


mobility) 
 Dementia 
 Frailty 
 Healthy life span 
 Quality of life 
 Participation 
Effect on non-communicable conditions 
 Cardiovascular diseases& stroke 
 Renal disease 
 Life style related cancers 
 COPD 
 Type II diabetes 
 Osteoporosis / Bone health 
 Hearing & Sight Loss 


Primary prevention of preconditions 


 Impaired glucose intolerance 
 High blood pressure 
 High cholesterol 
 Overweight / Obesity (weight loss or control) 
 Impaired cognitive function (MCI) 
 Mood disorders & mental health 
 Functional limitations 
 


Other relevant outcomes 


 Resource use, costs, cost effectiveness 
 


Effect on healthy behaviours 


 Increase/maintain “good” levels of physical activity OR 
decrease sedentary life styles OR maintain balance, 
strength and weight-bearing functions 


 Improve/maintain good diet & nutrition  
 Reduce/prevent/stop tobacco consumption 
 Decrease/prevent excessive alcohol consumption 
 Maintain/increase cognitive and social activities, and 


participation 
 Prevent / decrease excessive noise/ sun exposure 
 Improve/modify multiple behavioural risk factors  
 Remove barriers / facilitate uptake & maintenance of 


any life style behaviours WITH demonstration of 
impact. 
 


 


Intervention 
Effectiveness & cost effectiveness… 


 


REVIEW 3 


Figure 1. 
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1.4 Operational definitions 


 Successful ageing is defined as survival to an advanced age while maintaining physical 


and cognitive function, functional independence and a full and active life. It means that 


morbidity and disability are compressed into a relatively short period before death, in line 


with the ‘compression of morbidity’ theory (Fries 2011).  


 Disability will refer to any long-term restriction on the ability to perform an activity in the 


manner, or within the range, considered normal.  


 Dementia will refer to a progressive, degenerative condition caused by diseases of the 


brain. Whether it occurs alone, in addition to, or as a combination of, chronic conditions, it 


is characterised by cognitive and non-cognitive symptoms of variable frequency and 


severity.  


 Frailty will refer to a syndrome characterised by age-related declines in functional 


reserves where a small insult (e.g. infection, loss of partner) results in a striking and 


disproportionate change in health state. Frail older adults experience an increased risk of 


adverse outcomes such as falls, fractures, comorbidity, disability, dependency, 


hospitalisation, need for long-term care and mortality (Clegg 2013). 


 Non-communicable chronic conditions (NCCs) will include cardiovascular diseases, 


diabetes, chronic obstructive pulmonary diseases, obesity, visual and hearing conditions, 


and some cancers that may be associated with behavioural risk factors.  


 Disadvantaged populations will include (but are not limited to) low socioeconomic status, 


ethnic minority groups, lesbians, gay, bisexual and transsexual (LGBT) community 


groups, travellers and other groups with protected characteristics under the equality and 


diversity legislation. 


 


1.5 Equality and equity issues 


A core aim of this programme of evidence review is to identify prevention approaches that 


are tailored to mid-life populations, focusing on those that have the greatest potential to 


maintain well-being in later life and avoid or reduce inequalities. The reviews synthese and 


highlight the evidence pertaining to groups or subgroups of the population that are at 


increased risk of ill health or less likely to benefit from preventive interventions because of 


biological, psychosocial factors, environmental factors – or a combination thereof (Ben-


Shlomo 2003).   


 


It is hoped that the combined outputs will summarise an evidence base that address key 


areas of concern for government and society – how to optimise health and well-being, and 


reduce inequalities in our ageing societies; how to tackle at a population level increasing 
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health and social care demand; and how to change policy and practice through better use of 


research.   


 


1.6 Review team 


The expertise of the review team and the role of each member in the review are presented in 


Appendix D. 


 


 
2. METHODOLOGY 


2.1 Searches 


An iterative approach involving the whole team was undertaken to develop the search 


strategies. The key steps were:  


a) Initial team discussions around research questions. 


b) Initial drafting of search building at least (but not exclusively) on the final scope for this 


guidance, comments received from key stakeholders on the draft scope, high quality 


peer-review systematic reviews (when available) on same or similar topics for each key 


domains of the strategy, (e.g. health, preventative interventions, behaviours, etc.); 


c) Testing of individual components and development of the review specific strategies in key 


databases; 


d) Refining of specific review strategies upon discussion with information specialist; 


e) Updating of search strategies based on reviewers comments; 


f) Adaptation of strategies to individual databases (i.e. Mesh terms or filters in one 


database don’t usually apply to other databases); 


g) Running of search and uploading of references in individual Endnote data bases (for 


specified time period, i.e. since 2000); 


h) Create a combined Endnote database (master file); delete duplicate and prepare for title 


screening; 


i) Identification of potential included studies; selection of full text for further assessment; 


identification of included and excluded studies.  


 


Searching was conducted in two stages: 1) searching for primary longitudinal cohort studies 


using an observational study search filter agreed with CPH), and 2) where there are no 


primary studies covering a topic or area, targeted searches were conducted for relevant 


systematic reviews in adults in general as appropriate, using a systematic review search filter 


agreed with CPH. 
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We searched the following electronic databases for peer-reviewed studies published since 


year 2000 (with host platform):  


 MEDLINE (including MEDLINE – in-process) (Ovid) 


 EMBASE (Ovid) 


 PsycINFO (Ovid) 


 CINAHL (EBSCO host) 


 Health Management Information Consortium (Ovid) 


 Social Science Citation Index (Web of Knowledge) 


 


The following additional databases were searched for systematic reviews published since 


year 2000: 


 HTA database 


 The Cochrane Collaboration databases (www.thecochranelibrary.com) 


o Cochrane Database of Systematic Reviews 


o Database of Abstracts of Reviews of Effectiveness 


 


Searches were restricted to publications in English language. The detailed search strategies 


used to identify primary studies and systematic reviews are presented in Appendix E. 


 


Finally, we conducted a thorough grey literature search (simultaneously for all three reviews) 


to identify publications that may provide a source of relevant data. The websites searched 


are: 


 NHS Evidence Search (www.evidence.nhs.uk) 


 Open Grey (www.opengrey.eu) 


 Public Health Observatories (www.apho.org.uk) 


 Health Evidence Canada (www.healthevidence.org) 


Alzheimer’s Society (www.alzheimers.org.uk) 


 RNIB (www.fightforsight.org.uk) 


 Fight for Sight (www.fightforsight.org.uk) 


 Action on Hearing Loss (www.actiononhearingloss.org.uk) 


 Beth Johnson Foundation (www.bjf.org.uk) 


 British Library (http://www.bl.uk)  


 Campbell Collaboration (http://www.campbellcollaboration.org)  


 Department of Health (https://www.gov.uk/government/publications)  


 E-Print Network (http://www.osti.gov/eprints/)  


 Google Scholar (http://scholar.google.co.uk)  


 Grey Literature Report (http://www.greylit.org)  



http://www.thecochranelibrary.com/

http://www.evidence.nhs.uk/

http://www.opengrey.eu/

http://www.apho.org.uk/

http://www.healthevidence.org/

http://www.alzheimers.org.uk/

http://www.fightforsight.org.uk/

http://www.fightforsight.org.uk/

http://www.actiononhearingloss.org.uk/

http://www.bjf.org.uk/

http://www.bl.uk/

http://www.campbellcollaboration.org/

https://www.gov.uk/government/publications

http://www.osti.gov/eprints/

http://scholar.google.co.uk/

http://www.greylit.org/
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 Lenus (http://www.lenus.ie/hse/)  


 OAIster (http://www.oclc.org)  


 Public Health Europe (http://ec.europa.eu/health/index_en.htm)  


 RAND Health (http://www.rand.org/health.html)  


 Scirus (http://www.scirus.com)  


 World Health Organisation (http://www.who.int/en/)  


 


We did not conduct additional hand searches nor did we contact authors for additional data. 


However, the publication list of the Behaviour and Health Research Unit at the University of 


Cambridge (led by Professor Theresa Marteau) was searched for relevant publications as 


well as the responses to the NICE call for evidence relating to this guidance conducted 


between 31/5/2013 and 28/6/2013.  


 


Records retrieved from the searches are reported according to Appendix C of the CPHE 


methods manual in Appendix F. 


 


2.2 Population 


The populations covered by this review include:  


 Adults aged 40-64 years, with a particular focus on people at increased risk of disability, 


dementia, frailty, or other non-communicable chronic conditions (NCCs) due to 


behavioural risk factors. 


 Adults aged 39 and younger from disadvantaged populations (as they are at increased 


risk of ill health and more likely to develop multiple morbidities). Disadvantaged 


populations include (but is not limited to) low socioeconomic status; ethnic minority 


groups; lesbian, gay, bisexual, transsexual (LGBT) groups; travellers, and other groups 


with protected characteristics under the equality and diversity legislation.  


 


This review does not cover the following populations:  


 Adults with any type of dementia or pre-existing cognitive impairments in mid-life. 


 Adults who are receiving treatment for a non-communicable chronic condition. 


 Adults who have a disability associated with behavioural risk factors will not be included 


for that particular condition or disability. 


 


2.3 Behavioural risk factors – scope 


This review focuses on: 


 Behavioural risk factors for people in mid-life (aged 40 to 64) that are associated with 


successful ageing or the development and progression of: disability, dementia, frailty 



http://www.lenus.ie/hse/

http://www.oclc.org/

http://ec.europa.eu/health/index_en.htm

http://www.rand.org/health.html

http://www.scirus.com/

http://www.who.int/en/





Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


32 


(including bone health) and common NCCs in older age (age 55 and over). Examples of 


the latter include cardiovascular diseases and stroke, type 2 diabetes, chronic obstructive 


pulmonary disease, renal disease, osteoporosis and bone health, visual and hearing 


conditions and some cancers that may be associated with lifestyle (these may be defined 


by the types of studies found). 


 


 Behavioural risk factors for younger adults (aged 18 to 39) from disadvantaged 


populations (as defined in section 2.2) that are associated with successful ageing or the 


development and progression of: disability, dementia, frailty (including bone health) and 


common non-communicable chronic conditions in older age (age 55 and over). As 


disability, frailty and common non-communicable chronic conditions may present earlier 


in people from disadvantaged populations, outcomes for this group would not be 


restricted to those in people aged 55 and over. 


 


 Behavioural risk factors by people in mid-life (aged 40 to 64) that are associated with the 


development and progression of ‘preconditions’ for disability, dementia, frailty (including 


bone health) and common non-communicable chronic conditions in later life (age 55 and 


over). Such preconditions include high blood pressure, impaired glucose intolerance, 


high cholesterol, overweight/obesity, impaired cognitive function, mood disorders, and 


functional limitations. 


 


 Behavioural risk factors for younger adults (aged 18 to 39) from disadvantaged 


populations (as defined in section 2.2) that are associated with the development and 


progression of preconditions for disability, dementia, frailty (including bone health) and 


common non-communicable chronic conditions in later life.  


 


The scope of the review includes: 


 Behavioural risk factors including less sedentary behaviour, increased physical activity, 


improved diet or components of diet (e.g. fat intake, fruit and vegetable intake), weight 


loss or control, cessation or reduction of smoking, reduction or modification of alcohol 


consumption, to maintain sufficient levels of social activity and avoid loneliness, 


avoidance of excessive exposure to noise and addressing hearing and/or sight loss, or to 


improve/modify multiple behavioural risk factors and health behaviours in general.  


 Behavioural risk factors at individual, family, community, subnational or national level 


(these may be targeted at specific groups, particularly those who are at increased risk, or 


who are from disadvantaged groups, or at healthcare professionals).  
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 Behavioural risk factors in a range of settings including primary and secondary care, and 


workplace and community settings in the private, public, voluntary or commercial sectors. 


 


Associations between health-related behaviours in mid-life and ageing well outcomes and 


NCCs, and between health-related behaviours and ‘preconditions’ such as overweight or 


obesity, or hypertension or raised cholesterol are covered by the scope of the review and the 


guidance. However, associations in people with existing dementia, disability, frailty or NCCs 


fall outside the scope of this review and the guidance. Associations between preconditions 


and dementia, disability, frailty or NCCs also fall outside the scope of this review.  


 


Finally, the scope of the review does not cover:  


a. Use of drugs to prevent or treat dementia and non-communicable chronic conditions; 


b. Use of dietary supplements; 


c. Diagnosis and care of disability, dementia, frailty and common non-communicable 


chronic conditions; 


d. Management of existing disability, dementia, frailty and common non-communicable 


chronic conditions; 


e. Recreational drug use; 


f. Management of obesity, including medical and surgical interventions for obesity; 


g. Organisational interventions, policies and laws. 


 


 


2.4 Review outcomes 


Evidence for behavioural risk factors in mid-life that are associated with successful ageing, 


and the primary prevention or delay of disability, dementia, frailty and non-communicable 


chronic conditions, namely quantitative evidence of associations. 


 


These quantitative outcomes include the extent of the association between the type, level 


and amount of behavioural risk factor and ageing well or morbid outcomes including 


dementia, disability, frailty and NCCs. 


 


2.5. Inclusion criteria – types of studies 


a) The first tier of evidence for this review include primary longitudinal cohort studies that 


provide information on the association between behavioural risk factors at mid-life and 


ageing well or morbid outcomes including disability, dementia, frailty, and NCCs. 


Only cohort studies that have conducted multivariate analyses are included in this review. 


Studies that conducted only univariate analysis are excluded. 
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Cross-sectional studies are excluded from the review as they would only show a cross-


sectional association, and would not provide information on the impact of behavioural risk 


factors in later life. Any cross-sectional analyses reported in studies in addition to longitudinal 


analyses are excluded also.  


 


Qualitative studies are excluded from the review, as they would not provide any quantitative 


evidence of an association between behavioural risk factors and ageing well or morbid 


outcomes in later life.  


 


Abstracts, letters and editorials are excluded. Theses are excluded, although we sought 


relevant published peer-reviewed papers based on thesis data. Where found theses were 


included if they meet the inclusion criteria for the review. 


 


b) The protocol stated that where no primary longitudinal cohort studies in mid-life 


populations are found to cover a potentially relevant topic or area of interest, systematic 


reviews or meta-analyses of quantitative longitudinal observational studies in adult 


populations in general were to be searched for and included if appropriate. We did not 


conduct specific searches of systematic reviews (because coverage from primary studies 


was deemed sufficient) but we did assess the systematic reviews identified in the primary 


searches and those identified through Review 1. In the end, no systematic reviews were 


included.  


 


2.6 Inclusion criteria – Dates of studies to be included 


Systematic reviews and primary studies published from year 2000 onwards. 


 


2.7 Inclusion criteria – observational studies 


For the purposes of this review, we included longitudinal cohort studies.  
 


Population:  


Studies in adults at mid-life (aged 40 to 64 years for the general population) with outcomes at 


follow-up in people aged 55 and over. A younger age cut point (i.e. 55 years as opposed to 


60 or 65 years) was selected with recognition of the fact that disease processes can be 


accelerated in disadvantaged populations. 


 


Studies in adults from disadvantaged populations (as defined in section 2.2) aged 18-39 with 


outcomes at follow-up in later life, even if not in people aged 55 and over. 
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Studies would not be excluded on basis of country of origin, however, where the study was 


conducted was considered in the applicability ratings. 


 


Exposure:  


Behavioural risk factors in the populations described above including (but not limited to) 


increase/maintain physical activity or decrease sedentary lifestyles; maintain balance, 


strength and weight-bearing functions; improve/maintain good diet (or components of diet) 


and nutrition; smoking cessation or reduction or prevention of smoking; decrease/moderate 


alcohol consumption or prevent excessive consumption; improve/modify multiple behavioural 


risk factors; healthy behaviours in general, increase/maintain social activity or prevent 


loneliness; increase or maintain/address management of sight loss or hearing loss, body 


weight, avoid excessive exposure to noise. 


 


Outcomes: Dementia, disability (activities of daily living (ADL), instrumental activities of daily 


living (IADL), independence, mobility), frailty, healthy life span, quality of life, participation, 


NCCs including cardiovascular diseases and stroke, renal disease, cancer, chronic 


obstructive pulmonary disease, type 2 diabetes, osteoporosis and bone health. 


 
Timescale: Follow-up of 5 years or over (follow-up of less than 5 years is unlikely to be 


sufficient for the development and measurement of dementia, disability, frailty or pre-


conditions associated with behavioural risk factors) 


 


Language: English language studies only. 


 


2.8 Inclusion criteria – systematic reviews 


Population, exposure and outcomes to be included as for observational studies (section 2.7). 


Systematic reviews or meta-analyses of longitudinal cohort studies in adults that have 


reported multivariate analyses and have follow-up of 5 years or longer were to be included if 


they answer the review question. None were included. 


 


The process for using review level material is described in more detail below.  


 


2.9 Identification of relevant studies 


Titles and abstracts were screened independently by SK and SM using the inclusion criteria 


described above. Differences between reviewer’s results were resolved by discussion and 


when necessary in consultation with a third reviewer (LL). If after discussion, there was still 
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doubt about a study’s relevance for the review the full paper was obtained. 


 


Full paper copies were obtained (AC, SK, LL) for studies identified by the title/abstract 


screening. For primary studies, decisions were made based on inclusion and exclusion 


criteria. Full paper screening was carried out independently by SK and SM. Any differences 


of opinion about inclusion/exclusion were resolved during discussion between the two 


reviewers or by consultation with a third reviewer (LL or NS). If after discussion, there was 


still doubt about a study’s relevance for the review, the paper was retained and reassessed 


after quality assessment and data extraction. 


 


A flow chart summarises the number of papers included and excluded at each stage of the 


process (Figures 2). Studies excluded at the full paper screening stage are listed in Appendix 


G along with the reason for exclusion. 


 


2.10 Quality Assessment 


Only primary studies (longitudinal cohort) are included in the review. Study design was 


assigned using the glossary of study designs (appendix D, CPHE methods manual) and the 


algorithm for classifying study designs (appendix E, CPHE methods manual).  


 


Quality appraisal of cohort studies was done (SM, OR, SK) using the relevant quality 


appraisal checklist in the NICE methods manual (Appendix D; CPHE methods manual). Each 


full paper was assessed by one reviewer and checked for accuracy by another. A minimum 


of 10% of the studies was fully double assessed. Any discrepancy between reviewers was 


resolved by discussion. 


 


2.11 Description of overall Quality Ratings 
++ All or most of the checklist criteria have been fulfilled; where they have not been 


fulfilled the conclusions are very unlikely to alter. 


+ Some of the checklist criteria have been fulfilled, where they have not been fulfilled or 


adequately described the conclusions are unlikely to alter. 


- Few or no checklist criteria have been fulfilled and the conclusions are likely or very 


likely to alter 


 


QA ratings included in evidence summary statements: [++]/[+]/[-] 
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2.12 Data extraction 


Data was extracted (SM, OR, SK, LL) on study detail, population and setting, study design, 


outcomes and method of analysis, and results. To ensure accurate reporting the data 


extraction pro-forma was piloted against on a selection of papers. Due to the number of 


studies and the timeframe we had to complete the review, we did not doubly extract data for 


10% of the papers as specified in the protocol; data extraction was instead verified while 


writing the evidence statements.  


 


2.13 Synthesis of evidence 


Only quantitative evidence is included in this review. Findings are narratively synthesised 


and presented to inform guidance. Data specific to health inequalities and vulnerable 


communities are assessed and findings are summarised separately where sufficient data is 


available.  


 


Information about included studies is presented in both narrative and evidence table sections 


of the review, and in sufficient detail, to ensure clear and transparent links between 


recommendations and evidence (Section 5, Appendix K, CPHE methods manual). 


 


For each key question or issue an evidence statement provide an aggregated summary of all 


of the relevant studies (Sections 5.5.1 to 5.5.5 CPHE methods manual).  Applicability ratings 


are used to assess each evidence statement to judge how similar the population(s), 


setting(s), exposure(s) and outcome(s) of the included studies are to those outlined in the 


review question (Section 5.6 CPHE methods manual). Each evidence statement has been 


rated as ‘directly applicable, partially applicable or not applicable’ by the reviewers. 


 
 
3. FINDINGS 


3.1 Searches 


The searches for primary studies and the grey literature (Figure 2; Appendix F) located 


10,338 articles after removing duplicates, 567 of which had relevant titles and abstracts. Of 


the 567 selected for full text assessment, 164 are included in the review. In light of the 


number of primary studies included in this review, we did not search for systematic reviews. 


None of the systematic reviews identified via the searches conducted for Review 1 were 


included. Appendix G lists the excluded studies and the reasons for exclusion. In total, 164 


studies are included in the review and form the basis of the evidence statements.  
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Figure 2. Search results for primary studies 
 


 


 


 


 


 


 


 


 


 


 


 
 
 
 
 
 


 


 


 


  


10321 records identified through 


database searching 


296 additional records identified 


through other sources 


10338 records after duplicates removed 


10338 records screened 9771 records excluded 


567 full-text articles 


assessed for eligibility 


403 full-text articles 


excluded  


164 studies included in 


qualitative synthesis 
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3.2 Characteristics of included studies 


This review includes 164 longitudinal cohort studies reporting on the association between the 


following behavioural risk factors:  


 Physical activity, physical inactivity 


 Diet 


 Smoking and smokeless tobacco (SNUS) 


 Alcohol 


 Weight change, weight cycling 


 Combined lifestyles 


 Leisure, cognitive activity, social networks 


 


and the following categories of outcomes:  


 Successful ageing (including quality of life, well-being) 


 Dementia 


 Disability & frailty 


 Overall mortality 


 Cardiovascular outcomes (mortality; morbidity)  


 Diabetes, metabolic syndrome, insulin sensitivity 


 Cancer 


 Other chronic diseases 


 Mental health 


 


An overview of included studies is provided in Tables 9 to 17, with more details provided in 


the evidence tables (Appendix A).  
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Table 9. Overview of included studies – Physical activity 


  


PHYSICAL ACTIVITY – SUCCESSFUL AGEING 


Note: A positive association (+) with PA is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Britton 2008 UK 


(England) 
5823 35-55 17 years Self-reported  


questionnaire 
 
Frequency and 
number of hours 
per week. 


Successful aging: 
free from major 
disease (coronary 
heart disease, 
stroke, cancer, 
diabetes mellitus, 
depression, 
metabolic 
syndrome and with 
good physical and 
mental functioning.  


Self-reported 
questionnaires, 
medication use, clinical 
examinations, evidence 
from GPs and hospitals.  


Successful aging 
 
Men:                     +  
 
Women:                +  


+/++ 


Hamer 2013 UK 
(England) 


3454 63.7 (SD 
8.9) 


8 years Self-reported  
Questionnaire  
 
(shown to have 
moderate 
correlation with 
objective 
measure of 
accelerometry) 
 
Frequency and 
intensity of 
participation in 
PA. 
 


Healthy ageing 
defined as:  (1) 
being free from 
major chronic 
disease; (2) having 
no major 
impairment of 
cognitive 
function; (3) having 
no major limitation 
of physical 
functions 
and (4) and having 
good mental health. 


Disease status:  self-
reported physician 
diagnosis of major 
chronic diseases 
Cognitive function: 
neuropsychological 
tests. 
Mental health: validated 
depression scale 


Healthy ageing 
 
Baseline PA: 
 
Inactive:               1 
Moderate:            +  
Vigorous:             +  
 
Change in PA 
 
Remained inactive: 
1.00 
Became active:     +  
Remained active:  +  


++/++ 
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Footnotes (applies to all tables):  


i. Data is from multivariate models. 
ii.  Where multiple models have been reported data from the most adjusted (or most relevant) model has been used. 
iii. + = significant positive association, – = significant inverse association, 0 = no significant association 


  


Sun 2010 US 13535 60 (mean 
age) 


14 years Self-reported  


 


Questionnaire 


Leisure PA 


Successful survival 
- no history of 11 
major chronic 
diseases and no 
cognitive 
impairment, 
physical 
impairment, or 
mental health 
limitations. 
 
 


Telephone Interview for 
Cognitive Status (TICS), 
which is modelled on 
the Mini-Mental State 
Examination 
administered by trained 
study nurses. 


Successful survival 
(Mean) 
METS 0.9h/wk      1  
3.6                         0 
7.9                         + 
16.2                       + 
37.1                       + 


++/+ 
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PHYSICAL ACTIVITY – DEMENTIA OUTCOMES   


Note: A negative association (-) with PA is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Andel 2008 
 
(case control 
study) 


Sweden 264 
dementi


a 
2870 


controls 
(90 twin 
pairs) 


Mean 48.1 
(SD 4.9) 


31.4 years Self-reported  
 
 Questionnaire 
(4 point scale) 


Dementia (and sub-
analysis for 
Alzheimer’s 
disease) 


Screening for cognitive 
impairment followed by 
full clinical evaluation 


Dementia 
Hardly any:            1  
Light:                      –   
Regular:                 −   
Heavy:                   0    


+/ + 


        Alz Dis 
Hardly any:            1 
Light:                      –   
Regular:                 −   
Heavy:                   0   
  


 


Carlson 
2008 
 
 


US 147 twin 
pairs 


45 (SD 3) 20-40 years Self-reported 
questionnaire 
 
Frequency of 
participation on 
a scale of 1 to 5 
 


Dementia Screening for cognitive 
impairment followed by 
dementia questionnaires 
and neurological and 
neuropsychological 
testing 


Dementia 
 
Dementia risk:       0  


++/+ 


Chang 2010 Iceland 4761 51 26 years Interview and 
self-report of no. 
of hours per 
week in 3 
categories 


Cognitive function Cognitive function 
assessed using 
cognitive tests  


 


Better cognitive 
function 
 
Those who were more 
active in mid-life had 
better cognitive 
function 
 
None 1.00 
 
</= 5h/wk:            +  
>5h/wk:                +  


-/+ 
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Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Chang 2010 Iceland 4945  51 (SD 7) 26 years Interview (2 


questions) and 
self-report of no. 
of hours per 
week in 3 
categories 


Dementia 
 
 


DSM-IV dementia  
diagnosed according to 
3 step protocol: MMSE 
or digit symbol 
substitution test; 
diagnostic cognitive test 
battery; neurological test 
and interview 
 


Dementia 
 
None:                    1 
 
</= 5h/wk:             ─  
 
>5h/wk:                  0 
 


-/+ 


Elwood 2013 
 
(Caerphilly 
cohort study) 


UK 
(Wales) 


2235 45-59 30 years Self-reported 
(method?) 
 
Regular 
exercise: 
walking two or 
more miles to 
work each day, 
or cycling ten or 
more miles to 
work each day, 
or ‘vigorous’ 
exercise 
described as a 
regular habit 
 


Cognitive 
impairment 
 
Dementia 
 
 


Interview, examination, 
primary care and 
hospital records. 


Cog impairment:  ─  
 
Dementia:            ─  
 
 


+/++ 


Morgan 
2012 
 
(Caerphilly 
cohort study) 


UK 
(Wales) 


1005 45-59 16 years Self-reported 
questionnaire 
data assessed: 
*work-related 
physical activity 
*leisure-time 
physical activity: 
*Composite 
type, frequency, 
and duration of 
leisure-time 
physical activity 
score 


Dementia Cognitive function 
screening using 
CAMCOG  
*Clinical assessment  
  
  


Dementia  
 
Leisure time PA:  0 
 
Occupational PA: 0 


+/++ 
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Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Sabia 2009 England 5123 44 (mean) 17 years 


 
(85-88 to 02-04) 


Self-reported  


Questionnaire 


Cognitive function Cognitive tests to 
measure executive 
function (reasoning, 
verbal fluency 
measures) 


Short-term association 
(5y)  
Low PA:                1 
High PA:               + 
 
Long-term association 
(17y) 
Low PA:                  1 
High PA:                 0 
 
 
 


+/++ 


Friedland 
2001 
(case-control 
study) 


US 193 
cases/35


8 
controls 
(for total 
study, 


not 
reported 
for 40-59 


year 
olds) 


40-59 >12 
(not fully 
reported) 


Self reported or 
surrogate 
reported (for 
cases); 
Questionnaire 


Physical 
intensity: total 
hours/month – 
sports, garde-
ning, walking 


 


Alzheimer’s 
Disease 


Neuropsychological, 
laboratory, and 
neurological 
exams and all had x-ray 
computed tomography 
or MRI 
scans of the brain. 


 


Phys intensity:       0  -/+ 


Rovio 2005 Sweden 2000 50 21 years Self-reported 


Questionnaire 


Leisure time PA 


Dementia 
 
Alzheimer’s 
disease 


Cognitive status by 
MMSE was determined, 
and 
participants who scored 
24 or less 
were referred for further 
neurological and 
cardiovascular exams.  


Dementia 
 
Sedentary:            1 
PA at least 2/wk:   – 
 
Alzheimer’s disease 
 
Sedentary:            1 
PA at least 2/wk:   – 


+/+ 
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Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association  


(-/+/0) 
Quality/
Applica


bility 
Rovio 2007 
 
(same study 
as Rovio 
2005) 


Sweden 1449 50 21 years Self-reported 
questionnaire 


Occupational 
commuting PA 


Dementia 
 
Alzheimer’s 
disease 


Cognitive status by 
MMSE was determined, 
and 
participants who scored 
≤24 were referred for 
further neurological 
cardiovascular exams. 


Dementia 
Sedentary            1 
PA at least 2/wk   0 
 
Alzheimer’s disease 
Sedentary            1 
PA at least 2/wk   0 
 


+/+ 
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PHYSICAL ACTIVITY – DISABILITY & FRAILTY 


Note: a negative association (-) with PA is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Englund 
2011 
(case-control 
study) 


Sweden 81 cases/ 
156 


controls  


57 (SD 5) 11 years Self-reported 
questionnaire 


Commuting 
activities, 
occupational 
physical activity, 
exercise, leisure 
time activities, 
walking and 
bicycling 
activities 


Hip fracture All fracture cases were 
identified from a 
prospective injury 
database 
 
 


 


Walking: 
 
Low:                     1 
Mod:                    ─  
High:                    0 
 
Spare time activity: 
 
Low:                     1 
Mod:                    ─  
High:                    ─  
 
 


-/+ 


Englund 
2013 
(case-control 
study) 


Sweden 376 
cases/402 
controls 


54 (SD 6) 11 years Self-reported 
questionnaire 


Commuting 
activities, 
occupational 
physical activity, 
exercise, leisure 
time activities, 
walking,bicyclin
g activities.  
 
 
 
 


 


Wrist fracture All fracture cases were 
identified from a 
prospective injury 
database 


Commuting activity:  
 
Low:                      1 
Mod:                      0  
High:                     ─  
 
Occupational activity: 
 
Low:                       1 
Mod:                       0  
High:                       0  
 
Training activity:     0 
 
Cycling:  
 
Low:                       1 
Mod:                       0  
High:                      0 


-/+ 
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Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Lang 2007 UK 


[Englan
d (ELSA 
study),  


and US] 


8702 
(US)& 


1507 (UK) 
(from 2 
studies 


50-69 
(mean 60.2 


& 58) 


6 years Questionnaire 


(frequency and 
intensity) 


Physical mobility Self-reported 
questionnaire (US 
study), clinician applied 
Physical Performance 
Battery (UK study) 


Incidence of impaired 
physical mobility 
 
UK study (ELSA):  – 
US study:               – 
 


+/++ 


Ostbye 2002 US 7845 
(HRS 
study) 
5037  


51-61 5-6 yrs Self-reported 


Questionnaire 


Intensity and 
frequency of PA 


Disability 
(impairment that 
limits amount of 
paid work;  
ADL in activities 
necessary for 
survival  
 
 IADL for activities 
necessary to 
manage in society) 
 
Self- reported 
health 
 
Health care use 


Questions with yes/no 
options for disability, 
ADL, IADL. Health care 
use. 
 
For self- reported health 
- categories 
 


Disability 
Light:                   –            
Mod:                    – 
Heavy:                 – 
 
ADL & IADL 
Light:                   –            
Mod:                    – 
Heavy:                 – 
 
Stairs/Blocks 
Light:                   –            
Mod:                    – 
Heavy:                 – 
 
Poor health 
Light:                   –            
Mod:                    – 
Heavy:                 – 
 
Hospitalised 
Light:                   –            
Mod:                    – 
Heavy:                 – 


-/+ 
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Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results association 
(-/+/0) 


Quality/
Applica


bility 
Patel 2006 Italy 1001 40-60 7 years Retrospective 


recall at age 74 
of PA in mid-life 
(age 40-60) 


Mobility 
 


Ability to walk 400m  
Unable to walk 400 
meters: 


Men 
Low         Reference 
Moderate               0 
Vigorous                –  


p for trend p = <0.001 


 
Women 
Low         Reference 
Moderate               0 
Vigorous                0 


p for trend p = 0.620 


+/+ 


Szoeke 2006 US 224 50 (mean) 11 years Self-reported  
Questionnaire 
(1 question, 
daily PA, no PA) 


Osteoarthritis (hand 
and knee) 


X-rays Osteoarthritis 
 
PA                         0 


+/+ 
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PHYSICAL ACTIVITY – DISABILITY & FRAILTY  


Note: A positive association (+) with PA is the better outcome 


Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Chang 2013 
 
(same study 
as Chang 
2010, different 
outcomes) 


Iceland 4753 51 (SD 7) 25 years Interview (2 
questions) and 
self-report of no. 
of hours per week 
in 3 categories 


Lower extremity 
function 


Gait speed (6m walk) 
Timed up and go test 
Knee extension strength 


Better lower extremity 
function (LEF) 
 
Those who were 
active in mid-life had 
better LEF 
 
Inactive:            1 
Active:                +  
 
 
 


-/+ 


Lahti 2010 Finland 5437 
women
, 1257 
men 


49-51 5-7 years Self-reported  


Questionnaire 


Leisure time PA  


Commuting PA: 
volume, intensity 


 


Physical health 
function 


SF-36 Physical health 
function questionnaire 


Better physical 
function 
 
Women: 
 
Inactive vs 
Conditioning PA:   + 
 
Inactive vs active 
mod, active vig, very 
active mod, very 
active vig PA:        0 
 
Men: 
 
Inactive vs active 
mod, active vig, very 
active mod, very 
active vig, conditioning 
PA:                       0 
 
 


+/+ 
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Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure Results association  


(-/+/0) 
Quality/
Applica


bility 
Malmberg 
2006 


Finland 1791 40-64 16 years Self-reported 


Questionnaire 


Leisure time PA 


(intensity, 
frequency, 
duration) 


Mobility (stair 
climbing, difficulty 
in walking) 


Self -reported Difficulty walking 
 
Men: 
Fitness activity: 
>3 times /wk:         1 
2 times/wk:            + 
Once/wk:               + 
<once/wk:              + 
None :                    + 
 
Global LTPA:         0 
LTPA energy ex    0 
LTPA freq – int      0 
Commuting            0 
 
Women: 
Fitness activity:    0 
Global LTPA:        0 
LTPA energy ex   0 
LTPA freq – int     0 
Commuting          0 
 
 


+/+ 
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Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results association 
a,b,c 


(-/+/0) 


Quality/
Applica


bility 
Nokes 2012 US 244 35-45 6 years Accelerometer 


(over 7 days) 


PA volume and 
intensity 


 


Change in bone 
mineral density 
(BMD) 


At baseline and at 6 
year follow-up, 
participants had their hip 
scanned on the valid 
and reliable bone 
densitometer to 
determine bone mineral 
density (BMD) (predicts 
risk of hip fracture) 
 


Gain in bone mineral 
density: 
 
Low PA volume:  1 
Moderate:            + 
Moderate-high:    + 
 
PA intensity:         0 


+/+ 


Patel 2006 Italy 1001 40-60 7 years Retrospective 
recall at age 74 of 
PA in mid-life (age 
40-60) 


Mobility 
 


Short Physical 
Performance Battery 
 
 


Better physical perf 
Short Physical 
Performance Battery  
Men b weight (SE) 
Low                       1 
Moderate               0 
Vigorous                + 
p for trend p = 0.023 
 
Women b weight (SE) 
Low                       1 
Moderate               0 
Vigorous                + 
p for trend p = 0.024 
 


+/+ 
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PHYSICAL ACTIVITY – OVERALL MORTALITY 


Note: A negative association (-) with PA is the better outcome 


Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results association 
(-/+/0) 


Quality/
Applica


bility 
Hu 2005 Finland 47212 25-64 


(mean age 
41-46) 


17.7 years Self-reported  


Questionnaire 


Occupational/ 


Leisure PA 


 


All cause mortality National and hospital 
registers 


Men 
Total mortality 
Low 1.00 
Moderate:             –  
High:                     –  


P-value for trend 
<0.001 
 
Women 
Total mortality 
Low 1.00 
Moderate:             –  


High:                     – 
P-value for trend 
<0.001 


+/+ 


Holtermann 
2009 


Denmark 4952 40-59 30 years Self-reported 
questionnaire 


Occupational/ 


leisure PA 


 
All cause mortality 


Official national 
registers 


Among men with 
moderate physical 
work demands: 
 
All cause mortality 
 
Low Leisure PA :    1 
Mod Leisure PA:     –  
High Leisure PA :    – 


+/+ 


Menotti 2006 Italy 1712 40-49 5 years Self-reported 
questionnaire 


All cause mortality Death certificates, 
hospital and medical 
records, interviews with 
physicians and relatives. 


All cause mortality: – +/+ 
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Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results association 
a,b,c 


(-/+/0) 


Quality/
Applica


bility 
Yu 2003 
 
(Caerphilly 
cohort study) 


UK 
(Wales) 


1975 45-59 10.5 years Self- reported 


Questionnaire 
(Minnesota Leisure 
Time Physical 
Activity). 


Leisure-time PA 


Total energy 
expenditure on 
activities 


Occupational PA 


CVD, cancer, 
mortality from all 
causes    


National Health Service 
Central Registry 


Heavy intensity 
activity  
 
All-cause death:     – 
 
  


+/++ 


Elwood 2013 
 
(Caerphilly 
cohort study) 


UK 
(Wales) 


2235 45-59 30 years Self-reported 
(method?) 
 
Regular exercise: 
walking ≥2 miles to 
work each day, 
cycling ≥ten miles 
to work each day, 
‘vigorous’ exercise 
described as a 
regular habit 


Death Interview, examination, 
primary care and 
hospital records. Deaths 
and cancer from ONS. 


Death:                    ─  ++/++ 
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PHYSICAL ACTIVITY – CARDIOVASCULAR OUTCOMES 


Note: A negative association (-) with PA is the better outcome 


Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results association 
(-/+/0) 


Quality/
Applica


bility 
Harmsen 
2006 


Sweden 6193 47-55 28 years Self-reported 
questionnaire 


Leisure time PA 


Stroke Hospital records, 
national register 


Risk of stroke:  


Low leisure PA:     0 


+/+ 


Hu 2004 Finland 18892 25-74 
(mean age 


42-48) 


9.8 years Self-reported  


Questionnaire 


Occupational/ 


Leisure PA 


 


CVD National and hospital 
registers 


Risk of CVD 
Men 
Physical activity 
Low: 1.00 
Moderate:             –  


High:                     – 
P trend 0.007 
 
Women 
Physical activity 
Low: 1.00 
Moderate:             –  


High:                     – 
P trend 0.02 


+/+ 
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Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results association 
(-/+/0) 


Quality/
Applica


bility 
Hu 2005 Finland 47212 25-64 


(mean age 
41-46) 


17.7 years Self-reported  


Questionnaire 


Occupational/ 


Leisure PA 


 


CVD  
 


National and hospital 
registers 


Men 
Cardiovascular 
mortality 
Low 1.00 
Moderate            –  


High                      –  
P-value for trend 
<0.001 


Women 
Cardiovascular 
mortality 
Low 1.00 
Moderate:            –  
High:                      – 
P-value for trend 
<0.001 


+/+ 


Hu 2007 Finland  25-64  
(mean age 


42-49) 


18.9 years Self-reported  


Questionnaire 


Occupational/ 


Leisure PA 


 


CHD National and hospital 
registers 


CHD events 
Men 
Occupational PA 
Low:                     1 
Moderate:            –  
High:                     –  
P trend 0.007 
 
Women 
Physical activity 
Low:                      1 
Moderate:              –  
High:                      – 
P trend 0.02 


+/+ 
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Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Yu 2003 
 
(Caerphilly 
cohort study) 


UK 
(Wales) 


1975 45-59 10.5 years Self- reported 


Questionnaire 
(Minnesota 
Leisure Time 
Physical Activity 
Questionnaire). 


Leisure-time PA 


Total energy 
expenditure on 
activities 


Occupational PA 


CVD  National Health Service 
Central Registry 


Total activity:   
 
CHD death:       – 
 
(trend p-value=0.039) 
 
Heavy intensity 
activity  
 
CVD death:          –   
 
CHD death:           –  


+/++ 


Meisinger 
2007 


Germany 3501 
men, 
3475 


women 


45-74 8.6 years Interview 


(4 level graded 
activities: none, < 
1h/wk; 1-2 h/wk, 
>2 h/wk) 


Myocardial 
Infarction 


In and out of hospital 
registries 


Myocardial infarction 
 
Men: Leisure sports 
None:                    1 
Low                       0   
Med:                      0 
High:                     0 
 
Women: 
None:                    1 
Low                       0   
Med:                      – 
High:                     – 


+/+ 


Pitsavos 2004 Greece 
(Corfu) 


529 49 ±6                                                                40 years Physical activity 
levels were 
assessed by self 
reports of habitual, 
occupational and 
leisure-time 


Stroke mortality Previous clinical records 
filled out by the study’s 
research group, or by 
hospital records, or by 
necroscopy records, or 
by info from family or 
hospital doctors, other 
specialists, family or 


Presence of LVH                                                         
PA status 
Sedentary:           1  
Moderate              – 
Hard                     0 
 
Absence of LVH 
PA status   


++/+ 
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activities relatives, friends and 
any other witnesses. 


Sedentary)           1 
Moderate              – 
Hard                     0 


Holtermann 
2009 


Denmark 4952 40-59 30 years Self-reported 
questionnaire 


Occupational/ 


leisure PA 


Ischaemic heart 
disease 


 
 


Official national 
registers 


Among men with 
moderate physical 
work demands: 
IHD mortality  
 
Low Leisure PA:    1 
High Leisure PA:   –  
 
 


+/+ 


Elwood 2013 
 
(Caerphilly 
cohort study) 


UK 
(Wales) 


2235 45-59 30 years Self-reported 
 


(method?) 
 


Regular exercise: 
walking two or 
more miles to 


work each day, or 
cycling ten or 
more miles to 


work each day, or 
‘vigorous’ exercise 


described as a 
regular habit 


Vascular disease 
 
 


Interview, examination, 
primary care and 
hospital records. Deaths 
and cancer from ONS. 


Vascular disease: 0  
 
  


+/++ 
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PHYSICAL ACTIVITY – DIABETES / METABOLIC SYNDROME/INSULIN SENSITIVITY 


Note: A negative association (-) with PA is the better outcome 


Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results association 
(-/+/0) 


Quality/
Applica


bility 
Hu 2003 Finland 1329


0 
35-64 12 years Self-reported  


Questionnaire 


Occupational/ 


Leisure 


Commuting PA 


Type 2 diabetes National registers 
 


Occupational physical 
activity  
Men                        0 
Women                  0 
 
Men and women 
combined   
Light 1.00 
Moderate:               –
Active:                    –  


p value for trend   
0.020 
 
Commuting physical 
activity 
Men                        0 
Women                  0 
Men and women 
combined  
≥30 min                 –  


 p value for trend 
0.048 


Leisure-time physical 
activity  
Men:                      0 
Women:                 0 
 
Men and women 


+/+ 
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combined  
Low 1.00 
Moderate:             0 
High:                     0 


Elwood 2013 
 
(Caerphilly 
cohort study) 


UK (Wales) 2235 45-59 30 years Self-reported 
 
(method?) 
 
Regular exercise: 
walking two or 
more miles to 
work each day, or 
cycling ten or 
more miles to 
work each day, or 
‘vigorous’ exercise 
described as a 
regular habit 


Diabetes 
 
 


Interview, examination, 
primary care and 
hospital records.. 


Diabetes:              ─  
 


++/++ 


Ekelund 2005 UK 
(England) 


 


 


605 53 (mean) 5.6 years Physical activity 
energy 
expenditure 
measured using 
the flex heart rate 
method 


Metabolic 
syndrome  


Blood samples PA energy 
expenditure 
 
Metabolic syndrome 
summary score:     – 


+/++ 
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Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Holme 2007 
(Oslo study) 


Norway 6382 40-49 28 years Self-reported 
physical activity at 
work and leisure 


Metabolic 
syndrome 
 
Diabetes 


Metabolic syndrome 
presence of at least 3 
out of the following 5 
criteria: 1) triglycerides 
>=1.7 mmol/l adjusted 
for the last meal, 2) 
glucose >= 6.1 mmol/l 
adjusted for the last 
meal, 3) BMI >=30 
kg/m2, 4) blood 
pressure >= 135/85 
mmHg, and 5) HDL 
cholest <1.03 mmol/l 
 
Diabetes definition 
included self-reported 
diabetes, antidiabetic 
medication, insulin use 
or non-fasting glucose 
>=11.1 mmol/l 


Metabolic syndrome 
 
sedentary/light PA:        
ref:        
moderate:             –   
mod vig:                –                                              
vigorous:               –     
 
Diabetes 
sedentary/light PA:        
ref:        
moderate:             –   
mod vig:                –                                              
vigorous:               –     
 
 
 


+/+ 


Riserus 2007 Sweden 770 50 20 yrs (70-73 to 
91-95)  


Self-reported  
Questionnaire 
 
Leisure-time PA 
was assessed 
using a validated 
questionnaire 
with 4 activity 
levels: sedentary, 
moderate, regular, 
athletic. 


Insulin sensitivity Hyperinsulinemic – 
euglycemic clamp  used 
to calculate glucose 
infusion rate 


Insulin sensitivity 
 
Leisure PA:          –     


+/+ 
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PHYSICAL ACTIVITY – CANCER 


Note: A negative association (-) with PA is the better outcome 


Study Country n Age at 
baseline 


Length of 
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(─/+/0) 
Quality/
Applica


bility 
Stevens 2009 England 


and 
Scotland 


1.29 
million 
women 


50-64 
(mean 56) 


96-01 to 2005-
07 


Mean yrs of 
follow-up: 7.2 


for cancer 
incidence; 8.9 
for mortality  


Self-reported  


 


Questionnaire 


Strenuous 
exercise/Any 
exercise 


Incident and fatal 
pancreatic cancer 


National Health 
Service Central Register 
(deaths, cancer 
registrations with ICD 
codes) 


PA (times per week) 
and 
incidence/mortality): 
<1 :      1.00 
1             0 
2-3:         0 
>/= 4       0  
 
 


+/++ 


Wannamethee 
2001 


UK 
(England) 


7630 40-59 18.8 years Self- reported 


Questionnaire 


Total PA 


(total physical 
activity score 
based on 
frequency and 
type (intensity) of 
activity. 
 


Cancer Death certificates, 
cancer registry, postal 
questionnaires.  


Total cancer: 
 
No PA               1.00 
Occasional PA    – 
Vigorous PA       – 
p for trend <0.0001 
 
Upper digestive tract 
cancer (oral, 
esophagus, stomach 
cancer) 
 
No PA               1.00 
Moderate-vigorous PA                      
– 
 
Bladder cancer 
 
No PA               1.00 
Vigorous PA        +  
*vigorous exercise 
was associated with a 
significantly increased 
risk of bladder cancer.  


+/++ 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  62 


 
Prostate cancer 
No PA               1.00 
Vigorous PA        –   
 
No sig association 
found for lung, 
stomach, colorectal, 
lymphatic/haematopoe
tic cancers. 


Hu 2005 Finland 47212 25-64 
(mean 


age 41-
46) 


17.7 years Self-reported  


Questionnaire 


Occupational/ 


Leisure PA 


 


CVD  
Cancer 


All cause mortality 


National and hospital 
registers 


Men 
Total mortality 
Low 1.00 
Moderate:           –  


High:                     –  


P-value for trend 
<0.001 
Cardiovascular 
mortality 
Low 1.00 
Moderate            –  


High                      –  
P-value for trend 
<0.001 
Cancer mortality 
Low 1.00 
Moderate:         0 


High:                   –  
P-value for trend 0.05 
 
Women 
Total mortality 
Low 1.00 


+/+ 
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Moderate:             –  


High:                     – 
P-value for trend 
<0.001 
Cardiovascular 
mortality 
Low 1.00 
Moderate:              –  


High:                      –  
P-value for trend 
<0.001 
Cancer mortality 
Low 1.00 
Moderate:              –  


High:                      –  
P-value for trend 
0.005 
 


Elwood 2013 
 
(Caerphilly 
cohort study) 


UK 
(Wales) 


2235 45-59 30 years Self-reported 
 


(method?) 
 


Regular exercise: 
walking two or 
more miles to 


work each day, or 
cycling ten or 
more miles to 


work each day, or 
‘vigorous’ exercise 


described as a 
regular habit 


Cancer 
 
 


Interview, examination, 
primary care and 
hospital records. Deaths 
and cancer from ONS. 


Cancer:                 0  
 


+/++ 
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PHYSICAL ACTIVITY – MENTAL HEALTH 


Note: A negative association (-) with PA is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Wiles 2007 
 
(Caerphilly 
cohort study) 
 


 


 


UK 
(Wales) 


2512 45-59  10 years Self- reported 


Questionnaire 
(Minnesota 


Leisure Time 
Physical Activity 
Questionnaire). 


Leisure-time PA 


Total energy 
expenditure on 


activities 


Occupational PA 
 
 


Common mental 
disorders, 


comprising anxiety 
and depression 


Validated psychiatric 
disorders screening 
questionnaire,  report of 
antidepressant/ 
anxiolytic use. 


*5-year follow-up: 
Mental disorders 
 
Total leisure PA 
Low:                1 
Med:                0 
High:               0 
 
% time in heavy PA 
Low:                1 
Med:                –   
High:                –   
 
*10-year follow-up: 
Total leisure PA 
Low:              1 
Med:              0 
High:              0 
 
% time in heavy PA 
Low:              1 
Med:              0 
High:              0 
 


++/++ 


Xu 2010 South 
East 


Queensla
nd, 


Australia 


564 45-60 yrs 
(mean 55) 


2001-06 Self-reported 
Questionnaire 


Four options 
including “none,” 
“1–2 times/week,” 
“3–times/week” 
4 times/week,” 
and “5–6 
times/week”  
The intensity and 


General mental 
well-being, and 
psychological 


symptoms 


SF-36 and the self-
reported Greene 
Climacteric Scale (GCS) 
questionnaire 


Correlations between 
PA and 1) anxiety, 2) 
depression, 3) 
psychological 
symptoms, 4) SF-36 
mental health: 
 
For 1, 2,3,4 above 
separately 
 
None            ref  


-/+ 
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the duration of 
exercise were not 
measured. 


1-2/wk           0 
3-4/wk           0 
5-6/wk           0 
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Table 10. Overview of included studies – Physical Inactivity 


Footnote: where multiple outcomes have reported the most adjusted data in this table; sig = p</=0.05; ns = not significant (p>0.05) 


Study Country 
n Age at 


baseline 
Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results Association 
(-/+/0) 


Quality/
Applica


bility 
Christensen 
2006 


Denmark 376 50, 60, 70 25 years Self-reported 
physical 


inactivity in 
leisure time  


assessed in 5 
categories 


Disability at age 75 Functional ability 
assessed by 
interviewer-


administered Mob-T 
scale that measures 


tiredness after 
performing mobility 


activities.  


Disability at age 75 
At age 50:          0 
 
At age 60:  
</= 7 y school:   0  
> 7 y school:      0 


-/+ 


Haapanen-
Niemi 2000 


Finland 2212 
(295 
PA) 


35-63 16 years Leisure time 
physical activity 
(LTPA):   
1) an index for 
total energy 
expenditure in 
LTPA  (23 
questions) 
2) a single-item 
self-assessment 
of physical 
activity. 


Mortality: all cause; 
CHD and CVD 


 


National census data 
(Finland) 


CVD mortality 
 
1) LTPA index: 
High: 1.00 
Mod:                  0 
Low:                  0 
 
2) Single item LTPA 
Vigorous: 1.00 
None:               +  
 
All cause mortality 
 
1) LTPA index: 
High: 1.00 
Mod:                   0 
Low:                    0 
 
2) Single item LTPA 
Vigorous: 1.00 
None:                 0 


+/+ 
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Table 11. Overview of included studies – Diet and components of diet 


DIET – SUCCESSFUL AGING  


Note: a positive association (+) with diet is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Akbaraly 
(2013) 


UK 8815 35-55 years 18 years Dietary patterns 
and adherence 


to the 
Alternative 


Healthy Eating 
Index (AHEI) 


 
Clinical 


examination, 
self-reported 


questionnaire, 
food-frequency  
questionnaire 


 
 


Mortality, chronic 
diseases, and 


functioning 


Hospital data, register 
linkage, and screenings 


every 5 years 


Ideal aging  
 
Western-type diet 
(high intakes 
of fried and sweet 
food, processed food 
and red meat, refined 
grains, and high-fat 
dairy products) 
Top tertile  compared 
to the bottom tertile:         
─ 
 
Healthy diet pattern: 
 
Top tertile  compared 
to the bottom tertile:         
0 
                           


+/++ 


Britton 
(2008) 


UK 5823 35-55 years 
(mean: 44) 


20 years Poor diet 
(yes/no): 
summary index 
of poor diet was 
defined if two or 
three of the  
following 
applied: most 
frequently used 
bread was 
white, 
consumption of 
whole milk, fruit 


Successful aging: 
free from major 


disease (coronary 
heart disease, 
stroke, cancer, 


diabetes mellitus, 
depression, 
metabolic 


syndrome) with 
good physical and 
mental functioning 


Walking speed, lung 
function, Alice Heim 4-I 
cognitive test, physical 
component score of the 


36-item Short Form 
General Health Survey 


>self-reported 
questionnaires, 


medication use, clinical 
examinations, 


Men  
 
Good diet vs poor diet:                       
+ 


+/++ 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  68 


 


 


 


 


 


 


or vegetables 
eaten less often 
than daily.  
 
Self-reported 
questionnaires 


Samieri  
(2013) 


United 
States 


10670 Upper 50s, 
lower 60s 
(SD: 59) 


15.2 years Dietary patterns 
Self-reported 


FFQ 
 


Alternative 
Healthy Eating 
Index-2010 
(AHEI-2010) 
and Alternate 
Mediterranean 
diet scores. 


“Healthy” aging was 
defined as survival 
to 70 years or older 
with maintenanceof 
4 health domains: 
no 
major chronic 
diseases or major 
impairments in 
cognitive or 
physical 
function or mental 


health. 


Questionnaire on 
disease incidence every 


2 years. Telephone 
interviews for cognitive 


status 


Healthy ageing 
 
Healthy eating index 
diet: 
Q1 low    ref  1.00 
Q2                 0 
Q3                 0 
Q4                 + 
Q5                 + 
 
P trend<0.001 
 
Med diet score 
 
Q1 low    ref  1.00 
Q2                 + 
Q3                 + 
Q4                 + 
Q5                 + 
P trend =0.002 
 


+/+ 
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DIET – DISABILITY/FRAILTY OUTCOMES (1)  


Note: a negative association (-) with diet is the better outcome  


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Nakamura 


(2009) 
Japan 2316 47-60 years 19 years Diet 


 
Telephone 
interviews. 


Face-to-face 
interviews at 
home. Self-


administered 
lifestyle 


questionnaire 


Activities of daily 
living (ADL) 


Participants were asked 
about 5 basic ADL items 


Impaired ADL  
 
Meat (no. times in 2 
days) 
<1/2 d  ref     1.00             
≥1/2 days         ─ 
(less impaired ADL) 
Fish  
<1/day        1.00  
≥1/day              0 
 
Egg  
<1/day          1.00 
≥1/day              0 
 
Mortality 
 
Meat, fish, egg: 0 
 


+/+ 


Elwood 
(2013) 


UK 
(Caerphill


y) 


2235 45-59 years 30 years 3+ portions of 
fruit and veg/day 


 
Self-report, 


food-frequency 
questionnaire, 


cognitive 
function tests 


Diabetes 
Vascular disease 


Cancer 
Cognitive 


impairment 
Dementia 


Death 


Interview, examination, 
primary care and 


hospital records. Deaths 
and cancer from ONS. 


Cog impairment:       
                        0 
  


+/++ 


Eskelinen 
(2008) 


Finland 1449 SD: 50.2 
 


21 years Dietary fat 
intake 


(total, saturated, 
polyunsaturated, 
monounsaturate


d) 
 


Self-reported   


Cognitive 
impairment 


(MCI) 


Mini Mental 
State Examination,   
immediate word recall 
tests, Category Fluency 
Test.  
psychomotor speed with 
Purdue Peg Board task 
letter digit substitution 


Cognitive impairment: 
 
Total fat 
Low (0-38 g/d):     1 
 
High(>38 g/d)       + 
 
Sat fat 


+/+ 
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validated semi-
quantitative 


food-frequency 
questionnaire 


test.  
Executive function with 
the Stroop test . 


 


 
Low (0-21.6 g/d):     1  
 
High(>21.6 g/d)       + 
 


Laitala  
(2009) 


Finland 2606 
 
 


Mean age 
46-52 


28 years Coffee intake 
 


Self-reported 
questionnaire, 


telephone 
interviews 


(TELE, TICS, 
MMSE) 


Cognitive 
performance (MCI) 


TELE screening and the 
Telephone Interview for 
Cognitive Status (TICS) 


 
*TELE and TICS are 
sensitive and specific 
and correlate well with 


the MMSE 


MCI 
 
Coffee (cups/d) 
 
0-3  (ref)             1 
3.5-8                   0 
>8                       0 
 


++/+ 
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DIET – DISABILITY/FRAILTY OUTCOMES (2)  


Note: a positive association (+) with diet is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Kesse-Guyot 


(2012) 
France 3054 SD: 52.1 13.4 years Diet 


 
Self-reported 
24-h dietary 


records.  
 


‘Healthy pattern’ 
-+ve: fruit,veg, 
wholegrains, 
fresh dairy 
products, 
vegetables,, 
breakfast cereal, 
tea, vegetables, 
vegetable fat, 
nuts, fish. 
 
‘Traditional 
pattern’ - +ve: 
vegetables, 
vegetable fat, 
meat, poultry. 


Cognitive 
performance 


Clinical examination, 
neuropsychological 


evaluation 
 


(verbal fluency, the RI-
48 cued 
recall test, the trail-
making test, and 
forward and backward 
digit span).  
 
Three composite 
variables, for global 
cognitive function, 
verbal memory, and 
executive functioning, 
were reported. 


Better cognitive 
performance 
 
High score 
‘healthy pattern’ (Q4 
vs Q1)      + 
P trend 0.001 
(Executive fn) 
 
High score ‘traditional 
pattern’ 
(Q4 vs Q1)       
P trend 0.06 
(Global cog fn)  ─ 


       -/+ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 


Nooyens  
(2011) 


 
Doetinchem 
Cohort Study 


Netherlan
ds 


2613 43-70 years 10 years Fruit and 
vegetables 


 
Self-reported 


FFQ. 


Cognitive decline Neuropsychological test 
battery 


Change in cognitive 
function 
 
Fruit and vegetables:       
0 
 
Fruit:                  0 
 
Vegetables:       0 


+/+ 
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Legumes:          0 
 
Juices:               0 
 


Sabia  
(2009) 


UK 5123 35-55 years 17 years  Fruit and veg 
intake 


 
Self-reported 


questionnaire (1 
question about 


frequency) 
 
 


Cognitive function 
 


Executive function was 
derived from 3 
measures: a measure 
of reasoning and 2 
measures of verbal 
fluency.  
 
Memory was assessed 
by using a test of short-
term verbal 
memory 


 


Executive function: 
 
Fruit & veg(servings/d) 
 
>/= 2 vs <2:   + 
 
Memory         0 


+/+ 
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DIET – DEMENTIA OUTCOMES  


Note: a negative association (-) with diet is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Eskelinen 


(2009) 
 


CAIDE study 


Finland 1409 SD: 50.4 21 years Coffee and tea 
consumption 


*coffee drinking 
categorized as: 
0-2 cups/day 
(low), 3-5 
cups/day 
(moderate), >5 
cups/day (high) 
*Tea 
consumption 
categorized as: 
none (0 
cups/day), 
drinking tea 
(>=1 cups/day) 
 


Self-reported   
validated semi-


quantitative 
food-frequency 
questionnaire 


 


Dementia 
 
 


*cognitive status 
assessing through 


screening, clinical and 
differential diagnosis 


*participants with score 
<=24 on MMSE referred 
for clinical examination 
for dementia diagnosis 


or not. 


Dementia risk:  
 
Coffee:                 ─      
lower for those 
consuming moderate 
amounts of coffee (3-5 
cups/day) 
 
compared to low 
amounts (0-2 
cups/day). 
 
Tea                        0 
(all associations) 
 
*for APOE4 carriers: 
 
 Coffee:                  ─            
 
 


+/+ 


Elwood 
(2013) 


UK 
(Caerphill


y) 


2235 45-59 years 30 years 3+ portions of 
fruit and veg/day 


 
Self-report, 


food-frequency 
questionnaire, 


cognitive 
function tests 


 


Dementia 
 


Interview, examination, 
primary care and 


hospital records. Deaths 
and cancer from ONS. 


 
Dementia:              0 
 
 


+/++ 


Hughes  
(2010) 


Sweden 3779 
(3424 
non-


Mean age 
48 


30 years Diet 
questionnaire – 
single item on 4 


Dementia Cognitive screening by 
phone, full clinical 
evaluation using 


Dementia 
 
No/small fruit& veg 


+/+ 
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demente
d, 355 


dementi
a cases) 


point scale on 
fruit and veg 


intake  
 


(“great part”, 
“medium part”, 
“small part”, or 


“no part”) 


standard diagnostic 
criteria 


intake:  1.00 (ref) 
 
Medium or great Fruit 
& veg intake:           ─ 


Laitala  
(2009) 


 
Finnish Twin 
cohort study 


Finland 2606 
 
 


Mean age 
46-52 


28 years Coffee intake 
 


Self-reported 
questionnaire, 


telephone 
interviews 


(TELE, TICS, 
MMSE) 


Dementia 
 
 


TELE screening and the 
Telephone Interview for 
Cognitive Status (TICS) 


 
*TELE and TICS are 
sensitive and specific 
and correlate well with 


the MMSE 


Dementia 
 
Coffee (cups/d) 
 
0-3  (ref)       1.00 
3.5-8               0 
>8                   0 


++/+ 


Laitinen  
(2006) 


Finland 1449 SD: 50.4 21 years Dietary fat 
(Sat fat and 
polyunsat fat 
from spreads) 


 
Self-reported 
questionnaire. 


  
(Qualitative or 


frequency 
based) 


Dementia Cognitive status 
assessed using MMSE; 
if score <=24, invited to 


clinical phase for 
dementia diagnosis 


Dementia 
 
Polyunsat fat (PUFA) 
 
Moderate amounts 
PUFA vs Low 
amounts PUFA:             
─ 
 
Moderate amounts sat 
fat vs Low amounts 
sat fat:             + 
 
 
APOE4 carriers 
 
  Moderate amounts 
PUFA vs Low 
amounts PUFA:             
─ 
 
Moderate amounts sat 
fat vs Low amounts 
sat fat:             + 
 


++/+ 
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Laurin  
(2004) 


US 
(Hawaii) 


2459 45-68 years 
(Mean: 
51.2) 


30.2 years Dietary 
antioxidants 


 
24-hour dietary 


recall interviews, 
clinical 


examinations, 
self-reported 


FFQ 
questionnaire 


Dementia (and 
subtypes) 


Cognitive Abilities 
Screening Instrument 
and then evaluated 


through a neurologic 
examination, 


neuropsychological 
testing, and an 


informant interview 
 


Dementia 
 
β-carotene   0 
 
vitamin C     0 


 
 
flavonoids   0    
 
vitamin E       
 
Q1           1.00 ref 
Q2 + 
Q3 0 
Q4                0 
 
Alzheimer’s disease 
 
β-carotene   0 
 
vitamin C     0 


 
 
flavonoids   0    
 
vitamin E       
 
Q1           1.00 ref 
Q2 + 
Q3 0 
Q4                0 
 
Alzheimer’s disease 
w/w’out 
cerebrovascular 
disease 
 
β-carotene   0 
 
vitamin C     0 


 


+/+ 
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flavonoids   0    
 
vitamin E       
 
Q1           1.00 ref 
Q2 + 
Q3 0 
Q4                + 
 
 
Vascular dementia:      
0 
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DIET – TOTAL MORTALITY  


Note: a negative association (-) with diet is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Osler  
(2003) 


Denmark 7540 30-70 years 36 years Fish intake 
 


Self-reported 
questionnaires 


 


Data on all-cause 
mortality, CHD 


mortality, incident 
CHD 


National Board of Health 
Register of Cause of 


Death and the National 
Patient Register 


All cause mortality 
 
Men (times) 
 <1/month  vs 
once/wk:  ─  
 
Men and women 
2/month  vs once/wk:  
─  
 
*among males and 
females combined, as 
well s the subgroup of 
high-risk participants, 
there was a significant 
linear trend of 
increasing risk in all-
cause mortality with 
greater intake of fish 
(trend test p-
values=0.02 and 0.03, 
respectively)  


+/+ 


Seccareccia 
(2003) 


Italy 1536 45-65 years 30 years Veg intake 
 


Home visits.  
Interviews using 
a dietary history 
interview sheet. 
Self-reported 7-


day food-use 
diaries.   


 


Total mortality Official death 
certificates, 
hospital physicians, 
interviews with relatives 
of the deceased and 


other witnesses.  


Total mortality 
 
Vegetable intake (for 
each increase of 
20g/day):         ─ 


+/+ 


Akbaraly 
(2013) 


UK 8815 35-55 years 18 years Dietary patterns 
and adherence 


to the 


Total and CVD 
mortality 


Hospital data, register 
linkage, and screenings 


every 5 years 


Ideal aging  
 
 


+/++ 
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Alternative 
Healthy Eating 
Index (AHEI) 


 
Clinical 


examination, 
self-reported 


questionnaire, 
food-frequency  
questionnaire 


 
 


Western-type diet 
(high intakes 
of fried and sweet 
food, processed food 
and red meat, refined 
grains, and high-fat 
dairy products) Top 
tertile  compared to 
the bottom tertile: ─ 
 
CVD and non-CVD 
deaths 
 
Healthy eating 
High adherence to the 
AEHI: ─              
                                   


Strandhagen 
(2000) 


Sweden 792 Age 54 26 years Fruit and 
vegetable intake 


 
Self-reported 


FFQs 


Total mortality,  Complete medical and 
physical health 
examinations. 


Telephone interviews. 
Info from autopsy 


reports, cancer registry 
and medical records 


Total mortality 
 
Fruit:              ─ 
Veg:                0 
 
 


++/+ 


Elwood 
(2013) 


UK 
(Caerphill


y) 


2235 45-59 years 30 years 3+ portions of 
fruit and veg/day 


 
Self-report, 


food-frequency 
questionnaire, 


cognitive 
function tests 


Total mortality Interview, examination, 
primary care and 


hospital records. Deaths 
and cancer from ONS. 


Death:             0        +/++ 
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DIET – CVD OUTCOMES  


Note: a positive association (+) with diet is the worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Leosdottir 


(2007) 
 


Malmo Diet 
and Cancer 


Study 


Sweden 28000 45-70 years 8.4 years Dietary fat 
intake 


 
Self-reported 7 
day menu diary, 


FFQ and 
interviews 


 


Cardiovascular 
events 


Information on 
prevalent and incident 
fatal or nonfatal CVD 


events was 
gathered from local and 


national registries. 


Cardiovascular events 
 
Total fat: 
 
Women:          0 
Men:                0 
 
Sat fat: 
 
Women:          0 
Men:                0 
 
Monounsat fat: 
 
Women:           0 
Men:                0 
 
Polyunsat fat: 
 
Women:           0 
Men:                0 
 
 


+/+ 


Beulens 
(2007) 


Netherlan
ds 


1417 49-70 8-12 years Glycemic index 
and glycemic 


load in the 
previous year  


 
Food frequency 
questionnaire 


(validated) 


Cardiovascular 
disease (coronary 


heart disease 
(CHD), 


cerebrovascular 
accidents (CVA), 
cardiovascular 
disease (CVD)) 


Hospital discharge 
diagnoses (ICD-9 


codes) obtained from 
the Dutch Centre for 


Health Care Information 
register 


 
*vital status information 
obtained from municipal 
administration registries; 
cause of death obtained 


from GPs 


CVD risk  
 
Glycemic load (GL) 
 
Highest vs lowest 
quartile:           + 
 
(The higher the 
quartile of energy-
adjusted glycemic 
load, the greater the 
risk for CVD) 


++/+ 
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(p-value for trend: 
0.033) 
 
Glycemic index (GI) 
 
Highest vs lowest 
quartile:           + 
 
(p-value for trend: 
0.02) 
 


Levitan  
(2007) 


 
Cohort of 
Swedish 


men 


Sweden 36246 45-79 years 6 years Glycaemic index 
(GI) and 


glycaemic load 
(GL) 


 
Self-reported 


FFQ 
questionnaire  


CVD events 
 


CVD mortality 
 


All cause mortality 


Hospital discharge and 
cause of death registries 


Myocardial infarction:    
 
GI or GL           0 
 
Ischemic stroke:    
 
GI or GL           0 
 
Hemorrhagic stroke:              
 
GI or GL            0  
 
Cardiovascular 
mortality:        
 
GI or GL            0  
    
 
All cause mortality:      
 
GI or GL            0  
     


+/+ 


Levitan  
(2009) 


 
Cohort of 
Swedish 


men 


Sweden 39367 45-79 years 7 years Dietary fatty fish 
consumption, 


marine omega-3 
fatty acids  


 
Food frequency 
questionnaires 


Heart failure 


Hospitalisation for 
and death from 


heart failure 


Swedish inpatient and 
cause-of-death registers 


Heart failure 
 
Fatty fish (servings): 
 
Never        1.00 
<1/wk           0 
1/wk             0 


+/+ 
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with 5 questions 
on fish intake 


2/wk             0 
>/=3/wk        0    
 
Marine omega-3 fatty 
acids: 
 
Never        1.00 
<1/wk           0 
1/wk             ─ 
2/wk             0 
>/=3/wk        0    


 
Levitan  
(2010) 


 


Swedish 
mammograp


hy cohort 


Sweden 36019 48-83 years 9 years Glycaemic index 
(GI) and 


glycaemic load 
(GL) 


 
Self-reported 


FFQ 
questionnaire 


 


Heart failure 


Hospitalisation for 
and death from 


heart failure 


Swedish inpatient and 
cause-of-death registers 


 
Heart failure events:        
 
GI or GL            0  


 


+/+ 


Guallar-
Castillon 
(2012) 


Spain 40757 29-69 5 years Dietary patterns 
 


Interviews, self-
reported food 


diaries, 
questionnaire 


CHD events and 
mortality 


 


Hospital discharge 
registers 
 
CHD events were 
classified on the basis of 
symptoms, 
signs, biomarkers, and 
electrocardiogram 


 


Definite CHD events 
Westernized Diet 
Pattern 
Quintile 1:     1 Ref. 
Quintile 2:        0 
Quintile 3:     0 
Quintile 4:     0 
Quintile 5:     0 
P for trend 0.51 
 
Evolved 
Mediterranean Pattern 
Quintile 1) 1 Ref. 
Quintile 2)        ─           
Quintile 3)        ─           
Quintile 4)        ─           
Quintile 5)        ─           
P for trend 0.0013 
 
 


+/+ 
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Happonen 
(2004) 


Finland 2005 42-60 years 14 years Coffee  
 


Interview -
checked 4-d 
food diary 
 
Mean daily 
coffee intake 
was divided into 
4 categories: 0 
(nondrinkers), 1 
to 375 mL (light 
drinkers), 376 to 
813 mL 
(moderate 
drinkers), and 
814 mL and 
over (heavy 
drinkers. 


CHD events and 
mortality 


National 
hospital discharge 
registry; diagnostic 
information was 
collected from 
the hospitals and 
classified using identical 
diagnostic criteria 


 


CHD events or 
mortality 
 
Coffee intake category 
None              0 
 
Light               0 
 
Moderate    1.00 (ref) 
 
Heavy             + 
 
 


+/+ 


Lajous  
(2013) 
Health 


Professional
s Follow-up 


Study/ 
Nurses 


Health Study 


United 
States 


79569 
(25797 
men, 


53772 
women) 


40-75 years 
(men) 


Mean age 
56.5 (SD 


9.3) 
 


30-55 
(women) 


Mean age 
52.1 


(SD7.1) 


22 years Fish 
consumption  


 
Food frequency 
questionnaire, 
self-reported 


surveys 


CHD 
 


( total, nonfatal, and 
fatal CHD) 


Medical records, 
relatives, postal 
authorities, or the 
National Death Index 
(medical records, death 
certificates, autopsies 
used to identify cause of 
death)   


CHD 
HPFU Study 
 
Males: all 
associations:  0 
 
 
 
Females: 
Meat replaced with 
fish: 
*the lowest risk for 
total coronary heart 
disease was reported 
when meat was 
replaced with fish to 
attain >=3 
servings/week 
                          ─ 
 
*the lowest risk for 
fatal coronary heart 


 
++/+ 
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disease was reported 
when: meat was 
replaced with fish to 
attain >=5 
servings/week:  
                          ─ 
and when >=5 fish 
servings/week were 
consumed:  
                         ─  


Menotti  
(2012) 


Italy 1139 45-64 years 40 years Mediterranean 
diet pattern 


measured by 
the 


Mediterranean 
Adequacy Index 


(MAI).  
 


Weighed food 
records and 
dietary recall 


with 
experienced 


dietitians.  


CHD fatal events Hospital and medical 
records. Interviews with 
physicians and relatives 


of deceased 


CHD mortality 
 
MAI(1 unit):     ─  
 
*hazard ratio of 1 unit 
of lnMAI (2.7 units of 
MAI) was associated 
with a CHD mortality 
reduction of 26% and 
21% at 20 and 40 
years of follow-up, 
respectively 


-/+ 


Mostofsky 
(2010) 


 
Swedish 


Mammograp
hy Cohort 


Sweden 31823 48-83 years 9 years Chocolate 
intake 


 
Self-reported 
questionnaire. 


FFQ.  


Heart failure Link to  inpatient and 
cause-of-death registers 


Heart failure 
 
Chocolate (servings):         
 
None              (ref) 
1-3/month         ─ 
1-2/wk             0 
3-6/wk              0 
1 or >1/d          0 
 
(p for quadratic trend 
= 0.0005). 
  


++/+ 


Mursu  
(2008) 


Finland 1950 42-60 years 15.2 years Dietary 
flavonoid intake 


 
Self-reported 


Ischaemic stroke 
and CVD mortality 


Regional coronary and 
stroke register teams 
collected data on 
strokes from hospitals 


Ischemic stroke 
 
Total flavonoids:0 
Flavonols:         ─  


+/+ 
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questionnaire, 
later checked by 


interviewer.  


and wards of health 
centres and classified 
the events, as 
explained in detail 
previously.  Data on 
strokes from the 
beginning of 1993 were 
obtained from national 
hospital discharge and 
death registers. 


(Highest vs lowest 
quintile) 
 
CVD mortality 
 
Total flavonoids:0 
 


Preis  
(2010) 


United 
States 


43960 40-75 18 years Dietary protein 
 


Food frequency 
questionnaire 
(every 4 yrs).  


Ischemic heart 
disease 


A review of medical or 
hospital records. 


Examination of National 
Death Index, medical 
records and autopsy 


reports. 


Ischemic heart 
disease 
 
Q5 vs Q1 
 
Total protein:    0 
 
Animal protein :0 
 
Veg protein:      0 


++/+ 


Qiu  
(2003) 


China 50,252 40+ 
(SD: 55.3) 


6 years Frequency of 
food intake 


 
 Door to door 
survey about 
lifestyle and 


health 
conducted by 


trained 
physicians.  


Cerebrovascular 
disease mortality 


Follow-up reports 
completed by village 


physicians 


Cerebrovascular 
disease mortality 
 
Meat (times): 
 
Never/seldom: 1.00 
(ref) 
 
1/2 a month:   ─ 
 
>1/wk:              0 


+/+ 


Strandhagen 
(2000) 


Sweden 792 Age 54 26 years Fruit and 
vegetable intake 


 
Self-reported 


FFQs 


Mortality, 
cardiovascular 


disease, 
cardiovascular 
death, cancer 
morbidity and 
cancer death 


Complete medical and 
physical health 
examinations. 


Telephone interviews. 
Info from autopsy 


reports, cancer registry 
and medical records 


Total mortality 
 
Fruit:              ─ 
Veg:                0 
 
CVD mortality 
 
Fruit:              ─ 
Veg:                0 
 


++/+ 
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CVD 
 
Fruit:               0 
Veg:                0 
 
Cancer 
 
Fruit:               0 
Veg:                0 
 
Cancer mortality 
 
Fruit:               0 
Veg:                0 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Elwood 
(2013) 


UK 
(Caerphill


y) 


2235 45-59 years 30 years 3+ portions of 
fruit and veg/day 


 
Self-report, 


food-frequency 
questionnaire, 


cognitive 
function tests 


Vascular disease 
 


Interview, examination, 
primary care and 


hospital records. Deaths 
and cancer from ONS. 


Vascular disease:    0  
 
  


+/++ 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  86 


DIET – METABOLIC SYNDROME  


Note: a negative association (-) with diet is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Kato  


(2009) 
Japan 55826 40-69 10 years Coffee 


consumption 
 


Self-reported 
FFQ 


questionnaire 


Diabetes 
 


94% of the self-report 
cases of diagnosed 
diabetes were confirmed 
by medical records 


 


Diabetes 
 
Coffee consumption 
 
Men 
almost never 1.00 (ref) 
 
1-2 days per week   0 
 
3-4 days per week   0 
 
1-2 cups/day   ─ 
 
3-4 cups/day    0 
 
>5 cup/day       0 
 
p for trend 0.006  
 
Women 
almost never 1.00 (ref) 
 
1-2 days per week    0 
 
3-4 days per week    0 
 
1-2 cups/day    0 
 
3-4 cups/day    ─ 
 
>5 cup/day      ─ 
 
 (p for trend  <0.001 
 
 


+/+ 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  87 


Song  
(2004) 


 
Nurses 


Health Study 


United 
States 


37309 45+ years 8.8 years Red meat intake 
 


FFQs. Annual 
self-reported 


questionnaire. 
Contact with 


some primary 
care physicians. 


Diabetes Self-reported diagnosis 
of diabetes followed by 


telephone interview. 


Diabetes 
 
Highest vs lowest 
quintile 
 
Red meat:        + 
P trend<0.001 
 
Processed meat:   
                         + 
P trend 0.001 
 


+/+ 


Elwood 
(2013) 


UK 
(Caerphill


y) 


2235 45-59 years 30 years 3+ portions of 
fruit and veg/day 


 
Self-report, 


food-frequency 
questionnaire, 


cognitive 
function tests 


Diabetes 
 


Interview, examination, 
primary care and 


hospital records. Deaths 
and cancer from ONS. 


Diabetes:               0  
 
   


+/++ 


Tuomilehto 
(2004) 


Finland 16670 35-65 years 12 years Self-reported 
questionnaire.   


Diabetes National Hospital 
Discharge 


Register and the Drug 
Register of the National 


Social Insurance 
Institution 


Diabetes 
 
Coffee cups/d 
 
Women 
 
</=2:     1.00 
3-4:          0 
5-6:          ─ 
7-9:          ─ 
>/=10:      ─ 
P trend <0.001 
 
Men 
 
</=2:     1.00 
3-4:          0 
5-6:          0 
7-9:          0 
>/=10:      ─ 
 


+/+ 
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P trend 0.12 
 
Men and women 
 
</=2:     1.00 
3-4:          0 
5-6:           ─ 
7-9:          ─ 
>/=10:      ─ 
P trend <0.001 
 


Villegas  
(2010) 


China 64191 40-70 years 6.9 years Dietary patterns 
 


Dietary intake, 
in-person 


interviews. 
Dietary patterns 
were assessed 
using K-means 
cluster analysis. 
Cox regression 
model for T2D. 


Diabetes Self report of diabetes 
and at  least one of the 
following criteria 
as recommended by 
American Diabetes 
Association: fasting 
glucose level 57 mmol/l 
on at 
least two separate 
occasions, or an oral 
glucose tolerance 
test (OGTT) with a value 
511.1 mmol/l, and/or 
use of hypoglycaemic 
medication (i.e. insulin 
or oral 
hypoglycaemic drugs). 


 


Diabetes 
 
Dietary pattern low in 
staples and highest in 
dairy milk:              ─ 
 
Dietary pattern with 
highest energy intake:  
0 
 
(Reference was 
dietary pattern highest 
in staples) 


++/+ 


Villegas  
(2011) 


China 116156 
(51963 
men, 


64193 
women) 


40-74 years 12 years Fish, shellfish, 
long chain n-3 


fatty acids 
 


Detailed in-
person 


interviews. 
Questionnaires.  


Diabetes Biennial in person 
surveys via Shanghai 


statistic registry 


Diabetes 
 
Women 
 
Fish intake 
 
Q1    ref 1.00 
Q2      0 
Q3      ─ 
Q4      ─ 
Q5      0 
Ptrend 0.006 


++/+ 
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Shellfish 
 
Q1    ref 1.00 
Q2      0 
Q3      ─ 
Q4      ─ 
Q5      ─ 
Ptrend 0.003 
 
Men 
 
Shellfish 
 
Q1    ref 1.00 
Q2      0 
Q3      ─ 
Q4      ─ 
Q5      0 
Ptrend 0.003 
 
 


Riserus  
(2007) 


Sweden 770 
(plus 
sub-


sample 
of 440) 


50 20 years Saturated fat 
intake  (using  
fatty acid 
composition  
as a  biomarker 
of saturated fat 
intake 
(“saturated fat 
index”) 


 


Insulin sensitivity Direct assessment using 
euglycemic clamp. 


Insulin sensitivity 
 
Saturated fat index:               
─ 
 
Increasing sat fat, 
lower insulin 
sensitivity 
(in all subjects and 
normal weight 
subjects only) 
            


+/+ 
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DIET – CANCER  


Note: a positive association (+) with diet is the worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Wang  
(2009) 


United 
States 


38408 45+ years 11.5 years Dietary 
flavonoids 


 
Semi-


quantitative FFQ 
. 


Cancer Questionnaires,  
deaths ascertained 


through family member 
reports, postal 


authorities, National 
Death index; cancer 


was identified through 
pathology or cytology 


reports. 


Total cancer 
 
Total or individual 
flavonoids:     0 
 
Other cancers:-  
 
breast cancer, 
colorectal cancer, lung 
cancer, endometrial 
cancer, ovarian 
cancer:           0 
 
stomach, pancreatic, 
bladder, brain, thyroid, 
cervical cancer, 
lymphoma/leukemia):             
0 


+/+ 


Tsugane  
(2004) 


Japan 39065 40-59 years 11 years Salt and salted 
food intake 
 
Self-reported 
questionnaires:   


Gastric cancer Link to cancer registry Gastric cancer 
 
Salt intake 
Men:               + 
Highest vs lowest  
P trend<0.001 
 
Women:          0 


+/+ 


Masaki  
(2003) 


Japan 5644 40-69 10 years Dietary patterns 
 


Self-reported 
FFQ. 


questionnaire 


Stomach cancer 
 
 


Medical examinations, 
detailed statements of 


medical care (performed 
for insured persons) by 
medical care facilities. 


Stomach Cancer  
 
Vegetable and fruit 
pattern 
Low     1.00  
Middle   0  
High       0 
P trend 0.56 
 


+/+ 
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Western breakfast  
Low     1.00  
Middle  0 
High      0 
P trend 0.20 
 
Meat  
Low      1.00  
Middle   0 
High        0 
P trend 0.07  
 
Rice/snacks 
Low       1.00  
Middle   0 
High        0 
P trend 0 .05 
 
There were no clear 
associations between 
the four major dietary 
patterns and stomach 
cancer risk 


Ruder  
(2011) 


United 
States 


292797 40-61 years 10 years FFQ 
questionnaire 
(self-reported) 


assessed 
retrospectively  


Colorectal cancer Primary diagnoses of 
adenocarcinoma 


identified through state 
cancer registries 


Risk of colorectal 
cancer 
 
Calcium:     ─ 
Vitamin A:  ─ Vitamin 
C:  ─ 
Fruit:          ─    Milk:           
─ (lower risk of colon 
cancer)  
 
Total fat:    + 
Red meat   + 
Processed meat:          
+  
 
Rectal cancer  
Fibre            0 
Milk             ─ 


++/+ 
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Strandhagen 
(2000) 


Sweden 792 Age 54 26 years Fruit and 
vegetable intake 


 
Self-reported 


FFQs 


Cancer morbidity 
and cancer death 


Complete medical and 
physical health 
examinations. 


Telephone interviews. 
Info from autopsy 


reports, cancer registry 
and medical records 


 
Cancer 
 
Fruit:               0 
Veg:                0 
 
Cancer mortality 
 
Fruit:               0 
Veg:                0 
 


++/+ 


Elwood 
(2013) 


UK 
(Caerphill


y) 


2235 45-59 years 30 years 3+ portions of 
fruit and veg/day 


 
Self-report, 


food-frequency 
questionnaire, 


cognitive 
function tests 


Cancer 
 


Interview, examination, 
primary care and 


hospital records. Deaths 
and cancer from ONS. 


 
Cancer:          0          
 
  


+/++ 
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DIET – OTHER CHRONIC DISEASES  


Note: a negative association (-) with diet is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Walda  
(2002) 


Finland, 
Italy and 


The 
Netherlan


ds 


2917 50-69 years 20 years Antioxidant, 
fruit, vegetable 
and fish intake . 
 


Cross-check 
dietary history 
method. FFQ. 


Interviews.  


Chronic obstructive 
pulmonary disease 
(COPD) mortality  


Access to clinical 
records 


COPD mortality 
 
Fruit:              ─ 
Vit C:              0 
Vit E:              0 
Β-carotene     0 
Veg:               0 
Fish:              ─ 


+/+ 


Hu  
(2007)  


Finland 29335 25-64 years 18.9 years Tea and coffee 
consumption 


 
Self-reported 


questionnaire.  


Parkinson’s 
disease 
 


 


National Social 
Insurance Institution’s 
Register on special 
reimbursement for drug 
costs 


 


Risk of Parkinson’s 
Disease 
 
Volume of coffee 
consumption (cups/d) 
Men 
0                     1                                 
1–4                 0                     
5 or >              ─            
P-trend      
0.063 
 
Women 
0                     1  
1–4                 0                     
5 or >             ─         
P-trend 
0.073 
 
Men and Women 
0                       1  
1–4                   ─                    
5                       ─ 
P-trend 
0.005 
 
 


+/+ 
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Volume of tea 
consumption 
Men 
0                      1  
1–4                   0                     
5                       0 
P-trend 
0.31 
 
Women 
0                      1  
1–4                  0                     
5                      ─ 
P-trend 
0.11 
 
Men and Women 
0                      1  
1–4                  0                     
5                      ─ 
P trend 
0.038 
 
Significant trends 
Coffee drinking is 
associated with a 
lower risk of PD. More 
tea drinking is 
associated with a  
lower risk of PD 
 


Ross  
(2000) 


US 
Hawaii 


8004 45-68 years 30 years Coffee, dietary 
caffeine 


 
24 h recall 


dietary intake by 
a dietitian 


Parkinson’s 
Disease 


Hospital records, 
ongoing review of death 
certificates, cross-check 


of records of local 
neurologists with cohort 


Parkinson’s Disease 
 
Coffee (drinkers vs 
non-drinkers): 
                         ─  
 
Caffeine:           ─ 
 


+/+ 
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DIET – MENTAL HEATH  


Note: a negative association (-) with diet is the worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Xu 


(2010) 
Australia 564 45-60 years 5 years Caffeine 


consumption  
 


Self-report 
questionnaire 


Only 1 question 
on caffeine   


dichotomized 
(yes/no) 


Mental health 
(mental wellbeing, 


depression, 
anxiety) 


SF-36 and the self-
reported Greene 


Climacteric Scale (GCS) 
questionnaire, 


Anxiety 
 
Caffeine drinkers vs 
non-caffeine:       0 
 
Depression 
 
Caffeine drinkers vs 
non-caffeine:       0 
 
Psychological 
symptoms 
 
Caffeine drinkers vs 
non-caffeine:       0 
 
SF-36 Mental Health 
 
Caffeine drinkers vs 
non-caffeine:      ─ 
 
(lower mental health in 
caffeine drinkers) 


-/+ 
 


 


Hodge  
(2013) 


Australia 8660 50-69 years 12 years Dietary patterns 
 [defined by 


factor analysis 
or the 


Mediterranean 
Diet Score 


(MDS)] 
 


The  “Australian” 
diet:(negative 
loadings for 
olive oil and 


Psychological 
distress 


 


Kessler Psychological 
Distress Scale (K10). 


Highest vs lowest 
adherence to  
Mediterranean Diet 
(MDS).                      ─ 
 
 
Highest vs lowest 
adherence to  
traditional Australian 
Diet:                         ─ 
 


+/+ 
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feta cheese, and 
positive loadings 
for breakfast 
cereal, 
wholemeal 
bread, cheddar 
cheese, 
vegetables 
 
 
Food frequency 
questionnaire 


Lehto  
(2013) 


Finland 2600 42-61 years 20.1 years Energy- 
adjusted dietary 


zinc intake 
 
 


4-day food 
record 


Depressive 
symptoms 


Depression was 
defined as having 
received a hospital  
discharge diagnosis of 
unipolar depressive 
disorder 


Depression 
 
Energy adjusted zinc 
intake:     0 


+/+ 
 


Ruusanen 
(2010) 


Finland 2232 42-60 years 17.5 years Coffee, tea, 
caffeine 


 
4day food 


recording, self-
reported, 


checked by 
nutritionists 


Severe depression National hospital 
discharge register 


Coffee (ml/d) 
None                      1 
Light (<375):           ─ 
Moderate(375-813): 0 
Heavy:                     ─ 
 
Tea (ml/d)     
None                       1 
Light (<375):           0 
 
Caffeine 
All categories:        0 
        


+/+ 
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DIET – PRECONDITIONS (FOR DEMENTIA, DISABILITY, FRAILTY)  


Note: a positive association (+) with diet is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Wang  
(2012) 


United 
States 


28082 39+ 12.9 years Fruit and 
vegetable 


consumption 
 


Semi-
quantitative 


FFQs.  
 


Hypertension Incident 
hypertension was 


identified from annual 
follow-up 


questionnaires. 


 
Fruit & veg:      0 
 
Fruit:                0 
 
Vegetables:     0 


+/+ 


Wang  
(2008) 


United 
States 


28766 45+ years 
(SD 53.8) 


10 years Dairy products 
 


Self-reported 
questionnaire  


Incidence of 
hypertension 


Self-reported incident 
hypertension defined as 


meeting one of the 
following: new physician 
diagnosis of BP; newly-
initiated BP treatment; 


self-reported systolic BP 
>=140 mmHg; self-


reported diastolic BP 
>=90 mmHg 


Low fat dairy 
 
Q1    ref 1.00 
Q2      0 
Q3      0 
Q4      0 
Q5      ─ 
Ptrend 0.001 
 
High fat dairy 
 
Q1    ref 1.00 
Q2      0 
Q3      0 
Q4      0 
Q5      0 
Ptrend 0.17 
 
Total dairy 
 
Q1    ref 1.00 
Q2             0 
Q3              ─ 
Q4              ─ 
Q5              ─ 
Ptrend 0.003 
 


+/+ 
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Song  
(2006) 


United 
States 


28349 45+ years 9.8 years Dietary 
magnesium 


 
Self-reported 


 
FFQ.   


Hypertension Hypertension based on 
self-reported BP, 


treatment, 
and/or physician 


diagnosis 


Hypertension 
 
Highest vs lowest 
quintile 
 
Magnesium:   0      


+/+ 


Miura  
(2004) 


United 
States 


1710 40-55 years 
 


(Mean 
48.5) 


39 years Fruit and 
vegetables 


 
Standardised 
interviews and 
questionnaires, 


by two 
nutritionists 


Systolic or diastolic 
blood pressure 


Standard mercury 
sphygmomanometers 


Systolic blood 
pressure (men) 
 
Vegetables 
(cups/month)  
<14         ref 
14–42     0 
>42          0 
 
Fruits (cups/month)  
<14         ref 
14–42      
>42           0 
14–42      ─ 
>42           0 
 
Fish (120-g 
units/month)  
None       (ref) 
<4              0 
4–8            0 
>8               0 
 
Beef-veal-lamb (120-g 
units/month)  
 
8–20         + 
>20           + 
 
Pork (120-g 
units/month)  
 
4–8                    + 
>8                      0 
 


+/+ 
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Poultry (120-g 
units/month)  
4–8                     0 
>8                       0 
 
Diastolic blood 
pressure 
 
Vegetables 
(cups/month)  
14–42                0 
>42                     0 
 
Fruits (cups/month)  
14–42               0 
>42                    0 
 
Fish (120-g 
units/month)  
<4                      0 
4–8                    0 
>8                      0 
 
Beef-veal-lamb (120-g 
units/month)  
8–20                  0 
>20                    + 
 
Pork (120-g 
units/month)  
4–8                   0 
>8                      0 
 
Poultry (120-g 
units/month)  
4–8                  + 
>8                    + 
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DIET – PRECONDITIONS (OBESITY)  


Note: a negative association (-) with diet is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results association 


(-/+/0) 
Quality/
Applica


bility 
Liu  


(2003) 
United 
States 


74091 38-63 years 12 years Changes in 
intakes of 
dietary fibre and 
grain products  


 
Self-reported 


 
Food frequency  
questionnaires. 


 
  


Changes in weight 
and development of 
obesity 
 


Self-reported height and 
body weight at 2-4 year 


intervals 
 


(when self-reported and 
measured weights were 
compared in a sample 


of participants, 
correlation was 0.96) 


Obesity (BMI >/=30) 
 
Wholegrains (change 
in intake) 
Q1    (ref)   1.00 
Q2                          ─ 
Q3                          ─ 
Q4                          ─ 
Q5 (high intake)    ─              
P trend 0.0002 
 
Refined grains 
(change in intake) 
Q1    (ref)   1.00 
Q2                           0 
Q3                           0 
Q4                           0 
Q5 (high. intake)    0       
 
Dietary fibre (change 
in intake) 
Q1    (ref)   1.00 
Q2                          ─ 
Q3                          ─ 
Q4                          ─ 
Q5 (highest intake)     
                               ─           
P trend <0.0001 
 
Weight gain >/= 25 kg 
 
Wholegrains (change 
in intake) 
 
Q1    (ref)   1.00 


+/+ 
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Q2                     0 
Q3                     0 
Q4                     0 
Q5 (highest     
intake)              0  
 
Refined grains 
(change in intake) 
      
Q1    (ref)   1.00 
Q2                     0 
Q3                     0 
Q4                     0 
Q5 (highest     
intake)              0  
 
Dietary fibre (change 
in intake) 
Q1    (ref)   1.00 
Q2                      ─ 
Q3                       ─ 
Q4                       ─ 
Q5 (highest intake)  
                            ─           
P trend <0.0001 
 
 


He  
(2004) 


United 
States 


74063 38-63 years 12 years Fruit and 
vegetables 


 
Self-reported 


semi 
quantitative food 


frequency  
questionnaire 


Obesity defined as 
BMI >=30 kg/m2 
and major weight 


gain as weight gain 
of 25 kg or more 
during follow-up 


Self-reported body 
Weight captured 


through questionnaire 
every other year; when 


self-reported weight was 
compared with 


measured weight, 
correlation was 0.96 


Obesity 
Change in fruit and 
veg (servings/day): 
 
-2.36           1.00 (ref) 
-0.49                ─ 
 +0.64              ─ 
+1.83               ─ 
+3.99               ─ 
P trend <0.0001 
 
Weight gain >/+25kg: 
 
Change in fruit and 


+/+ 
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Footnotes:  


I. Data is from multivariate models. 
II. Where multiple models have been reported data from the most adjusted (or most relevant) model has been used. 


III. + = significant positive association, – = significant inverse association, 0 = no significant association 
  


veg (servings/day): 
 
 -2.36           1.00 (ref) 
-0.49                0 
 +0.64              0 
+1.83               ─ 
+3.99               ─ 
P trend 0.01 
 
Similar trends also 
reported for fruits or 
vegetables separately 
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Table 12. Overview of included studies – Smoking 


SMOKING – SUCCESSFUL AGEING / QUALITY OF LIFE / WELL-BEING 
Note: A positive association (+) with smoking is the better outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results 


Association 
Quality/Appl


icability 


Britton 2008 England 5823 
(civil 


servant) 


35-55 17yrs Self-report 
 Never, former, 


current smoker 
 


Successful aging, 
i.e. free from 
major disease 
and good physical 
& mental health 


Walking speed, lung 
function, Alice Heim 4-
I cognitive test, 
physical component 
SF36, self-report, 
medication use, 
clinical examinations,  


Current smoker:  1 
 Non-smoker:    + 
 
Less exposure:    + 
(in men & women) 


 
+/++ 


Strandberg 
2008 


Finland 1658 40-55 26yrs 
 
 


Self-report 
 5 categories 


from never >20) 


Bodily pain, 
general health, 
Mental 
health/emotional 
wellbeing, role 
limitations owing 
to mental 
problems or to 
physical health, 
Social functioning, 
Energy vitality, 
Physical 
functioning 


RAND-36/SF-36 
 


All dimensions:  
 Never smoker:   + 
 Smoking:           –  


 
Except Role 
limitations owing to 
physical fx: 
 Never smokers: + 
 Smoking:           0  
 


 
+/+ 


Wilcox 2006 USA 5820 
Japanese 
American 


men 


Mean 54yrs 
(45-68) 


Up to 40yrs Self-report 
 Ever or never 


Overall survival 
 Non survivors: 


before age 75, 
80, 85, 90 


 Usual survivors 
+ disabled  


 Usual survivors: 
wt major chronic 
diseases no 
disability 


 Exceptional 
survivors 


Obituaries in local 
newspapers (English 
and Japanese) and 
through surveillance of 
hospital discharge 
records 
 


Nonsurvival vs 
survival at 85yr  
 Ever smoker:     + 
 
 
Usual survival vs 
Except. survival 
 Ever smoker:     + 


(borderline 
association) 


 


 
++/- 
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SMOKING – FRAILTY/DISABILITY (including fractures) 


Note: A positive association (+) with smoking is a worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results 


Association 
Quality/Appl


icability 


Agahi 2013 Sweden 1060 30-50 Up to 34yrs Interview: 
 None, light, 


heavy smoker 
(>10 cig/day) 


 Current, 
persistent & 
former smoker 


 


Mobility 
impairment  (rate 
of increase / 
progression) 
 
Musculoskeletal 
pain (rate of 
increased / 
progression) 
 
Psychological 
distress 
 


Mobility impairment: 
Index measuring ability 
to walk, run go up 
stairs (0=no problem; 
3=problem all 3 
domains) 
 
Musculoskeletal 
pain: 
Pain index in past 12 
months ranging from 0 
(no pain) to 6 points 
(severe pain) 
 
Psychological 
distress in past 12 
months ranging from 0 
(no pain) to 6 points 
(severe pain) and from 
0 (no symptoms) to 8 
points (severe 
problems in all 
domains assessed) 


Mobility 
impairment: 
Non Smoker:       1 
 Persist heavy:   + 
 Former heavy:  + 
 Former light:     + 
 
Persist non-
smoker:               1 
 All categories:  + 
 
Musculoskeletal 
pain:                   0 
 
Psychological 
distress:  
Persist non-
smoker: 1 
 Heavy smoker: + 


 
-/++ 


Ostbye 2002 US 7,845  
 
 


51-61 years 
 
 
 


HRS: 6yrs 
 


Self-report 
Heavy smokers 
(1+ pack 
cig./day), light (<1 
pack/day), former 
smokers (quit < 3 
years, quit 3-15 
years, quit 15+ 
years ago), never 
smokers 
 


Disability 
 ADL 
Impaired mobility 
 difficulty walking 
 climbing stairs 
  
Self-reported 
health 
 
Hospitalisation 


Participant interviews Never smoked = 1 
FOR all specific 
outcomes: 
 Heavy:               + 
 Light:                 + 
 Former <3yrs:    + 
 Former 3-15yrs: + 
 Former 15+yrs:  0 
 


 
 
 
 


-/+ 
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Englund 2013 Sweden 778 54±5.9 11.2±2.6 Self-report  
Never, former, 
current smoker 


Wrist fracture Injury-fracture 
database 


Never smoker:     1 
 Former:             0 
 Current:             0 
 


 
+/++ 


Holmberg 
2006  


Sweden 22444 (M) 
10902(W) 


Men: 27-61 
yrs 
Women: 
28-58 yrs 


19yrs (M) 
15yrs (W) 


Self-report 
 Smoke or not 


Incident low-
energy fractures 
(those resulting 
from falling from 
standing height or 
less) 
 Any fracture, 


vertebral, 
forearm, hip, 
humerus, ankle 


Data linkage with 
hospital medical, 
radiological files 


Non-smoker: 1 
(vs smoker) 
 
Women: 
 Vert fracture:     + 
 All other types:  0 
 
Men: 
 Any fract: + 
 Forearm fract:   0 
 Vert fracture:     + 
 Prox humerus:  + 
 Ankle:                0 
 Hip:                   + 


 


+/++ 


Moayyeri 
2009 


UK 25,311 W: 64.7 
(8.4) 


M: 61.9 
(9.7) 


 
(40-75yrs) 


 


11.3yrs (SD = 
1.5; range 
9.2–14.1) 


Self-report  
 Never; former, 


i.e. as much as 
one cig/day for 
more than 1 yr; 
current 


 


Osteoporotic 
fractures 


Hospital records & ICD 
9-10 diagnostic codes 


Never smoker:      1 
 WomenCurrent: 0 
 Men current:      0 


 
 


+/++ 


Szoeke 2006 Australi
a 


438 46-52 11 years Self-report  (Y/N) Osteoarthritis  X-ray Never smokers:  1 
Smoking:            + 


+/- 
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SMOKING – DEMENTIA 
Note: A positive association (+) with smoking is a worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results 


Association 
Quality/Appl


icability 


Sabia 2008 England 5388 35-55 85-88 to 97-99 Self-report 
 Never, long-


term ex-smoker; 
recent ex-
smoker, current 


 
Current smoker: 
pack-years based 
on g/day with 1 
cig.=1g and 1 
cigar=3g 


Memory, 
reasoning, 
vocabulary, 
semantic and 
phonemic fluency 


Cognitive function 
battery of tests (e.g., 
20-word free recall 
test, Alice Heim AH4 
Group Test of General 
Intelligence, Mill Hill 
Vocabulary Test, 
verbal fluency tests) 


(OR of being in 
the lowest quintile 
of cognitive 
function) 
Never smoker:     1 
Memory 
 LT ex-sm.:         – 
 Recent ex.:       0 
 Current sm.:     + 
 
Reasoning 
 LT ex-sm.:        0 
 Recent ex-sm.: 0 
 Current sm.:     0 
 
Vocabulary 
 LT ex-sm.:        – 
 Recent ex-sm.: – 
 Current sm.:     0 
 
Phonemic fluency 
 LT ex-sm.:         – 
 Recent ex-sm.:  0 
 Current sm.:      0 
 
Semantic fluency 
 LT ex-sm.:         – 
 Recent ex-sm.:  – 
 Current sm.:      0 


 
+/++ 


Sabia 2009 England 5123 Mean 56yrs 5yrs Self-report 
current smoking 


Cognitive function  
Short-term assoc. 
with poor 
executive function 
& memory 


Cognitive tests to 
measure executive 
function (reasoning, 
verbal fluency 
measures) 


Current smoking 
 
No:                       1 
Yes:                     + 


 
+/++ 
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Nooyens 2008 Netherla
nds 


1964 56.0 (7.0) 5yrs Self-report 
Never, former, 
current, recent 
quitter, resumed 
smoking 


Cognitive decline Neuropsychological 
test 
battery,15-Word 
Verbal Learning Test, 
Stroop Color–Word 
Test 
Animal Naming Verbal 
Fluency Tes 


Never Smoker:     1 
 Mem function:   + 
 Speed of cog 


processing:       + 
 Cog Flexibility:  + 


Global cog Fx:     
0 


+/+ 


Alonso 2009 USA 11,151 45-64 Up to 10yrs Self-report 
Never, former, 
current smoker 


Incident dementia Participant & proxy 
report; chart 
abstraction; 3 cognitive 
tests 
 


Never smoker:     1 
 Current:            + 


 


 
+/+ 


Whitmer 2005  USA 8,845 40-44 27yrs 
(‘64-‘03) 


Self-report 
never or ever 
smoked 
 


Dementia Electronic medical 
records 


Never smoker:    1 
Smoking:            
+ 


 
+/- 


Rusanen 2011 USA 21,123 50-60 17yrs Self-report 
Never; former; 
current smoker: 
less than 0.5 
pack/day, 0.5-1 
pack/day, 1-2 
packs/day, 2+ 
packs/day 


Dementia, 
Alzheimer’s 
disease AD), 
vascular dementia 
(VD) 


Electronic health 
records with ICD 
codes 


Never smoker:      1 
Dementia 
Current-pack/d: 
 <0.5:                 0 
 0.5-1:                + 
 1-2:                   + 
 >=2:                  + 
AD 


 Former:             0 
Current, pack/d: 
 <0.5:                  0 
 0.5-1:                 0 
 1-2:                    0 
 >=2:                   + 
VD 


 Former:             0 
Current, pack/d: 
 <0.5:                  0 
 0.5-1:                 0 
 1-2:                    + 


>=2:                   0 


 
+/+ 
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Kimm 2011 Korea 3252 Men 51.9 
±8.7 
 


Women 
53.6 ±9.9 


14yrs Self-report 
Never, former, 
current smoker 


Dementia 
Alzheimer’s 
disease AD, 
vascular dementia 
VD, unspecified 


ICD-10; medical 
history, physical, 
neuro. lab and imaging 
evaluation 


Never smoker:      1 
AD & VD - Men 
 Former:              0 
 Current:             0 
AD & VD - Women 
 Former:             0 
 Current:             + 
Unspec – both sex 
 Former:             0 
 Current:            + 
All – both sex 
 Former:             0 


Current:             + 


 
+/+ 


Tyas 2003 Hawaii 3734 (mid-life) (‘65–‘71) and 
(‘91–’96) 


Self-report 
Never, former, 
current smoker 


Vascular 
dementia 


DSM-III-R Smoking:              
+  


 
+/- 


Debette 2011 USA 1352 61±9 10yrs Self-report  
Smoke or not  


White matter, total 
brain, and LV 
temporal horn 
volume 
 


Brain MRI techniques 
 


 


White matter vol.: 0 
 
Total brain vol.:     -  
 
Temp. horn vol     + 


 
+/+ 


      Verbal memory, 
visuospatial 
memory and 
exec. function 
 


Validated cognitive 
tests 


Verbal memory:   0 
Visual memory:    0 
Exec function:      0 


 


 


Knopman 
2001 


USA 10,963 47-70 6yrs Self-report 
Never, former, 
current smoker 


Cognitive change Change in follow-up 
scores minus baseline 
scores for cognitive 
testing using: Delayed 
Word Recall test, the 
Digit Symbol Subtest 
of the Wechsler Adult 
Intelligence Scale-
Revised, First Letter 


Never:                  0 
Former:                0 
Current:                0 


 
+/+ 
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World Fluency test 
 


Strand 2013 Norway 48,793 35–50 35yrs Self-report   Dementia death Death with ICD codes Non-smokers:       0  
Current <15:         0 
Current 15+:         0 


 
++/- 
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SMOKING – OVERALL MORTALITY 
Note: A positive association (+) with smoking is a worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results 


Association 
Quality/Appl


icability 


Shaper 2003 Britain 7735 40–59 22yrs 
(’78-‘00) 


Self-report 
8 categories; 
none to current 


Total mortality National Health 
Service register 


Never smoker:      1   
 Pipe/cigar 


(primary & 
secondary):       +   


 Former:             0   
Current:                +   


 
++/++ 


Strandberg 
2008 


Finland 1658 40-55 26yrs  
(’74-’00) 


 


Self-report (5 
categories from 
never >20) 


Mortality National Population 
Information System of 
the Finnish Population 
Register Centre 


Never smoker:      - 
Smoking:              +  


 
+/+ 


Qiao 2000 Finland 1673 Not 
reported 


35yrs Self-report 
Never, former, 
current smoker 


Mortality (range of 
specific 


outcomes) 


Death certificate Men smoking 
persistently were 
most at risk, while 
those who 
persisted in quitting 
had no increased 
risk of death 
compared with non-
smokers 


 
+/+ 


Pelkonen 
2000 


Finland 1582 Not 
reported 


30yrs Self-report 
Never, former, 
current smoker 
 
Exp: Smoking 
cessation 


Mortality 
 


Death certificate Smokers across the 
entire range of 
pulmonary function 
may increase their 
expectation of 
lifespan by giving 
up smoking 


 
++/+ 


Lim 2013 Singapo
re 


48,251 45-74 93-98 to 2009 Self-reported 
 Never,  
 Long-term 


quitters (quitter 
at baseline and 
f/u interview), 


 New quitters 


Mortality: all-
cause, lung 


cancer, other 
cancers, coronary 


heart disease, 
stroke, chronic 


obstructive 


Nationwide death 
registry with ICD code 


Current smoker:   1 


All-cause 
 New quitters:     - 
 LT quitters:        - 
 Never:               -  
 
Other than lung 


 
-/+ 
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(baseline 
smoking and 
quitter at f/u 
interview), 


 Current 
smokers 
(smoking at 
baseline and f/u 
interview) 


 


pulmonary 
disease 


cancer mortality 
 New quitters:     0 
 LT quitters:        - 
 Never:               -  
  


Gerber 2012 Israel 4633 50.1±6.5 Median 26yrs 
(quartiles 1–3: 


16–35)  


Self-report 
 Never, former; 


current 1–10, 
current 11–20, 
current more 
than 20 
cigarettes per 
day 


 
Exposure: change 
in smoking 
intensity 


All cause mortality 
 


Mortality register Maintained: 1 
All cause mortality 
 Increased:        0 
 Reduced:          - 
 Quit:                  - 
 


 
++/+ 


Hara 2002 Japan 41,484 40-59 Never: 64,986 
PA 


 
Former: 


42,798 PA 
 


Current: 
103,537 PA 


Self-report 
Never, former, 
current smoker 


All cause mortality  Death certificates Never smoked: 1 
Former (M & F):   0 
Current (M & F):   + 
 


 
+/+ 
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SMOKING – CARDIOVASCULAR MORTALITY 
Note: A positive association (+) with smoking is a worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results 


Association 
Quality/Appl


icability 


Blanco-
Cedres 2002 


USA 8,816 40-59yrs 25yrs Self-report 
Past/current 
status 


CHD death, CVD 
death, all-cause 


mortality (per 
strata cholesterol 


levels) 


Social Security 
Administration and 
National Death Index 
records 


Non-smoker:        1 
 CHD Current:    + 
 CVD Current:    + 
 All cause mort. 


current:             + 
Across all choles. 
levels 


 
+/+ 


Boudik 2006 Prague 926 men Mean 46.1 
(Middle 


aged men) 


21yrs Self-report 
non-smokers; 
<15cig/d; 
>=15cig/day 
(heavy); ex heavy 
smokers <1yr 


Atherosclerotic 
CVD mortality 


Outpatient 
departments, postal 
questionnaires, and 
registry offices 


<15cig/d =           1 
>=15cig/d:           + 


 
-/+ 


Baba 2006 Japan 41,307 40-59yrs 11yrs Self-report: 
 Never, ex, 


current smoker 
 Additional 


categories for 
male ‘current 
smokers’: 1-14, 
15-34, >35/day 


Acute coronary 
events [MI, 


sudden cardiac 
death, other fatal 
coronary events] 


MI (Monica criteria) 
Death certificates 


Never smoker:    1 
 Current:            + 
 Past smoker:    + 
 Men: + (increase 


with increase # of 
cig/day 


 Women:             + 


 
+/+ 


Hara 2002 Japan 41,484 40-59 Never: 64,986 
PA 


 
Former: 


42,798 PA 
 


Current: 
103,537 PA 


Self-report 
Never, former, 
current smoker 


Circulatory death Death certificates Never smoked:     1 
 Former (M & F): 0 
 Current (M):        - 
 Current (F):        + 
 


 
+/+ 


Gerber 2012 Israel 4633 50.1±6.5 Median 26yrs 
(quartiles 1–3: 


Self-report 
 Never, former; 


CVD death 
Non-CVD death 


Mortality register Maintained:         1 
 


 
++/+ 
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16–35)  current 1–10, 
current 11–20, 
current more 
than 20 
cigarettes per 
day 


 


CVD mortality 
 Increased:        0 
 Reduced:          - 
 Quit:                  - 
 
 


Lim 2013 Singapo
re 


48,251 45-74 93-98 to 2009 Self-reported 
 Never,  
 Long-term 


quitters (quitter 
at baseline and 
f/u interview), 


 New quitters 
(baseline 
smoking and 
quitter at f/u 
interview), 


 Current 
smokers 
(smoking at 
baseline and f/u 
interview) 


 


Mortality from 
coronary heart 
disease, stroke, 
chronic 
obstructive 
pulmonary 
disease 


Nationwide death 
registry with ICD code 


Current smoker:  1 
 
CHD mortality 
 New quitters:    0 
 LT quitters:       - 
 Never:               -  
 
Stroke mortality 
 New quitters:    0 
 LT quitters:       0 
 Never: -  
 
COPD mortality 
 New quitters:    0 
 LT quitters:       - 
Never: -  


 
-/+ 


Qiu 2003 China 50,069 55.3±11.8 6yrs Self-report  
 Never, former, 


current smoker 


CVD death Physician report to 
township hospital 


Non-smoker:      1 
 Former:           0 
 Current:           0 


 
+/- 


Gerber 2012 Israel 4633 50.1±6.5 Median 26yrs 
(quartiles 1–3: 


16–35)  


Self-report 
 Never, former; 


current 1–10, 
current 11–20, 
current more 
than 20 
cigarettes per 
day 


 


CVD death 
Non-CVD death 


Mortality register Maintained:         1 
 


CVD mortality 
 Increased:        0 
 Reduced:          - 
 Quit:                  - 
 
 


 
++/+ 


Lim 2013 Singapo
re 


48,251 45-74 93-98 to 2009 Self-reported 
 Never,  


Mortality from 
coronary heart 


Nationwide death 
registry with ICD code 


Current smoker:  1 
 


 
-/+ 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  114 


 


 


 


 


 


 


 


 


 


 


 


 Long-term 
quitters (quitter 
at baseline and 
f/u interview), 


 New quitters 
(baseline 
smoking and 
quitter at f/u 
interview), 


 Current 
smokers 
(smoking at 
baseline and f/u 
interview) 


 


disease, stroke, 
chronic 
obstructive 
pulmonary 
disease 


CHD mortality 
 New quitters:    0 
 LT quitters:       - 
 Never:               -  
 
Stroke mortality 
 New quitters:    0 
 LT quitters:       0 
 Never: -  
 
COPD mortality 
 New quitters:    0 
 LT quitters:       - 
Never: -  


Qiu 2003 China 50,069 55.3±11.8 6yrs Self-report  
 Never, former, 


current smoker 


CVD death Physician report to 
township hospital 


Non-smoker:      1 
 Former:           0 
 Current:           0 


 
+/- 
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SMOKING – CARDIOVASCULAR OUTCOMES 
Note: A positive association (+) with smoking is a worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results 


Association 
Quality/Appl


icability 


Shaper 2003 Britain 7735 40–59 22yrs Self-report 
8 categories; 
none to current 


Cardiovascular 
events 


Questionnaires on 
recall of doctor 


Never smokers:   1 
 Pipe/cigar 


(primary and 
secondary):      +   


 Former:            0 
 Current:            +  


 
++/+ 


Humphries 
2001 


UK 3052 men 55.7±3.2 11yrs Self-report  
 Never; former, 


i.e. as much as 
one cig/day for 
more than 1 yr; 
current 


 


Coronary hearth 
disease 
(according to 
APOE genotype) 


ECG Never smoked:   1 
Ex-smokers 
 E3/E3 :             0 
 E2+ :                0 
 E4+  :               0 
 
Smokers   
 E3/E3 :             0 
 E2+ :                0 
 E4+ :               ++ 
 


 
+/+ 


Satoh 2006 Japan 2,764 35-44 10yrs Self-report Coronary Artery 
Disease Subject’s clinical chart 


Non-smoker:        1 
Smokers:             0 


+/- 


Mannami 
2004 


Japan 19,782 
men and 
21,500 
women 


40-59 90-92 to 01 
(total of 
461,761 


person-year 
follow-up) 


Self-reported 
smoking (never-
smokers, ex-
smokers, and 
current smokers; 
current smokers:  
number of 
cigarettes 1 to 
19/d, 20 to 39/d, 
 and >= 40/d) 


Total stroke,  


Intraparenchyma 
hemorrhage, 


Subarachnoid 
hemorrhage, 
Ischemic stroke  


Medical records, death 
certificates with ICD 
codes 


Never smoked:     1 
 
Former - Men or 
Women:  
 Range of CV 


outcomes:         0 
 
Current – Men: 
 Total stroke:      +   
 Intraparenchymal 


haemorrhage:    0  
 Subarachnoid 


haemorrhage:    + 
 Ischemic stroke +  


 
++/+ 
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 Lacunar infarct: +  
 Large-artery 


occlusive infart: + 
 Embolic infarct: 0 
 
Current – Women: 
 Total stroke:      +   
 Intraparenchymal 


haemorrhage:    0  
 Subarachnoid 


haemorrhage:  na 
 Ischemic stroke 0  
 Lacunar infarct: +  
 Large-artery 


occlu. Infart:     na 
 Embolic infarct: 0 


 
Details on smoking 
intensity available 


Harmsen 
2006 


Sweden 7457 Middle-age 
men 


28yrs Self-report 
 never smokers 


& former 
smokers coded 
non-smoker; 
current smokers 


 


Stroke First ever stroke from 
multiple sources 


Non-smoker:        1 
Smoking:             + 


 
+/+ 


Nakayama 
2000 Japan 998 40-64yrs 20yrs Not reported Stroke 


Laboratory and 
diagnostic imaging 
examined by clinicians 


Smoking :             + 
PAF: 14.9 (+) +/- 


Janzon 2004 Sweden 10619 49 yrs 
(28.3-57.6) 


14.0±4.5yrs 
(range 0.5–
21.9 years) 


 


Self-report 
 Never, former, 


low smoker 
<10cig/day, 
medium 
smoker>10 <20 
cig/day; heavy 
smoker 
>20cig/day 


Myocardial 
infarction 
(according to 
other risk factors) 


Malmo Myocardial 
Infarction register and 
from the Swedish 
Myocardial Infarction 
register 


Never smoker 
 Normotension   0  
 Hypertension    +  
 Norm Chol        0 
 High Chol:         + 
 No diabetes      0 
 Diabetes           + 
 
Ex-smoker 
 Normotension   0 


 
+/+ 
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 Hypertension    +  
 Norm Chol        0 
 High chol:         + 
 No diabetes      + 
 Diabetes           + 
 
Current smoker 
 Normotension   + 
 Hypertension    +  
 Norm Chol        + 
 High chol:         + 
 No diabetes      + 
Diabetes + 


Dubas 2007 Sweden 7388 47-55 28yrs 
(‘70-‘98) 


Self report (5 
point scale; 1 
cig=1g tobacco)  


All AMI At discharge or death 
with ICD codes 


Never smoker:     1 
Former:               + 
1–14 g/day:         + 
15–24 g/day:       + 
>25 g/day:           + 
 
Smoking (1–5):   + 


 
++/+ 


      Coronary bypass At discharge or death 
with ICD codes 


Never smoker:    1 
Former:               0 
1–14 g/day:         0 
15–24 g/day:       0 
>25 g/day:           +  
 
Smoking (1–5):   + 
 


 


Halperin 2008 USA 13,529 52.4±8.9 Med 14.5yrs 
Max 20.5yrs 


Self-report 
 never, former, 


current, #cig 
/day 


 


Hypertension Self-reported BP 
and/or the initiation of 
antihypertensive 


Never smoker:    1 
 Past:                + 
 <20cig/day:      +  
 ≥20cig/day:       - 
 Current:            + 


 
 


 
+/+ 
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Räikkönen 
2001  USA 541 48.0±1.5 9.2yrs; SD, 3.4 


years 


Self-report 
 Number of 


cig/day 
Hypertension 


Use of BP medication 
and/or had elevated 
systolic BP or diastolic 
BP on 2 consecutive 


 Smoking (no/yes) 
0 


+/- 


Khalili 2002 Sweden 22 444 – 
(not clear) Mean 42.2 17yrs Self-report 


Relationship 
between systolic 
BP 
Cardiovascular 


Registers (local & 
national) 


Non-smoker: 1 
 CVD Morbidity:  + 
 CVD Morbidity (in 


BP drugs):         + 
 
 Mortality:           + 
 Mortality (in BP 


drugs):              + 
 


+/+ 
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SMOKING - DIABETES/METABOLIC SYNDROME 
Note: A positive association (+) with smoking is a worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results 


Association 
Quality/Appl


icability 


Wannamethe 
2001 


UK 7735 40-59 16.8 yrs 
 


Self-report 
8 categories; 
none to current 


Type 2 diabetes Self-report postal 
questionnaires and  
review of all death 
certificates 
 


Never smoker:     1 
Smoking: + 


 
+/+ 


Patja 2005 Finland 41 372 25–64 Mean follow-
up 21 years 


Self-report 
 Never, former, 


current smoker -
smokers); 


 
Current smokers: 
<20 vs. >20 cig. 


Type 2 diabetes Hospital discharge 
register, social 
insurance drug register  


Never smoker:     1 
Men: 
 Former:             0 
 Current 


<20cig/day:       + 
 Current 


>=20cig/day:      + 
 
Women: 
 Former:             0 
 Current 


<20cig/day:       + 
 Current 


>=20cig/day:     + 
 
Men and women 
combined: 
 Former:            0  
 Current 


<20cig/day:      + 
 Current 


>=20cig/day:    + 


 
-/+ 
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Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results 


Association 
Quality/Appl


icability 


Sairenchi 
2004 


Japan 39,528 
men and 
88,613 
women 


40-79 
(sub group: 


40-59) 


93-02 Self report  
 Never, former, 


current smoker  
For smoker: 
number of 
cigarettes smoked 
per day) 


Type 2 diabetes 
mellitus 


Annual follow-up 
examinations with 
measurement of 
plasma glucose levels 
and interview on 
diabetes medications 


Never smoker:     1 
Men: 
 Former:             + 
 Current:             + 
 < 20 cig/day:     + 
 >=20 cig/day:    + 
 
Women: 
 Former:             0 
 Current:            + 
 <20 cig/day:      + 
 >=20 cig/day:    + 
 


 
+/+ 


Fogelholm 
2000 


Finland 1143 36-88 10 yrs (’85-‘95) Self-reported 
smoking (smoker 
vs. non-smoker) 
  


Weight change Self-report Never smoker:    1 
Smoking:         + 


 
+/+ 


Holme 2007  Norway 6382(M) 40-49 28yrs Self-report  
 Never, former, 


current smoker  
 


Metabolic 
syndrome 
 


3 out of 5 clinical 
criteria 


Never smoker:    1 
 Current:            + 


 
+/++ 


      Diabetes Clinical assessment Never smoker:    1 
Current:               0 
 


 


Riserus 2007 Sweden 770 50 20 yrs (70-73 
to 91-95) 


Self-report 
 Smoke vs not 


Insulin sensitivity Hyperinsulinemic – 
euglycemic clamp  
used to calculate 
glucose infusion rate 
 


Never smoker:     1 
 Smoking:           0 


 
+/+ 
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SMOKING – CANCERS 


Note: A positive association (+) with smoking is a worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results 


Association 
Quality/Appl


icability 


Shaper 2003 Britain 7735 40–59 21.8yrs 
(20 – 22.5) 


Self-report 
8 categories; 
none to current 


Cancer 
 


The cancer registry  Never smokers: 1   
 Pipe/cigar 


(primary and 
secondary):       + 


 Former:             +  
 Current:             + 


 


 
++/++ 


Stevens 2009 England 
Scotlan
d 


1.3 million 50-60 
(women) 


5-9yrs 
 


Self-report  
Never, former, 
current smoker 


Pancreatic cancer NHS central register  Never smoker:  0 
 Former:             - 
 Current (<15):  + 


 


 
++/++ 


Otani 2003  Japan 19,862 
(cohort 1) 
 
10,212 
(cohort 2) 


48.9 (6.0) 
(cohort 1) 
 
53.4 (8.2) 
(cohort 2) 


10yrs 
(cohort 1) 


 
7yrs 


(cohort 2) 


Self-report  
 Never, former, 


current smoker  
 
Smoker: 
Pack-years <20, 
20–29, 30–39, 
40+ 


Colorectal cancer 
Invasive 
colorectal cancer 
Colon cancer 
Rectal cancer 


JPHC cancer registry 
based on site codes 


Never smoker:    1 
Colorectal  
 Former:        0  
 Current:       + 
Pack-years 
 <20:             0  
 20–29:         0    
 30–39:         + 
 40+:             0 
Invasive Colorectal  
 Former:        +  
 Current:        + 
Pack-years 
 <20:              0  
 20–29:          0    
 30–39:          0 
 40+:              + 
Colon / rectal 
 Former:         0  
 Current:         0 


 
+/+ 
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Pack-years 
 <20:             0  
 20–29:         0    
 30–39:         + 
 40+:             0 
 


Sobue 2002 Japan 91,738 40–69 9yrs Self report  
Never, former, 
current smoker 


Squamous cell 
small cell 
carcinoma 


Histologic 
examination of 
specimens from 
surgery or autopsy, 
biopsy or cytology 


 Non-smoker:  0 
 Former:          + 
Current:             + 


 
++/+ 


      Adenocarcinoma Histologic 
examination of 
specimens from 
surgery or autopsy, 
biopsy or cytology 


 Non-smoker:   0 
 Former:           - 
Current:             + 


 


Lim 2013 Singapo
re 


48,251 45-74 93-98 to 2009 Self-reported 
 Never,  
 Long-term 


quitters (quitter 
at baseline and 
f/u interview), 


 New quitters 
(baseline 
smoking and 
quitter at f/u 
interview), 


 Current 
smokers 
(smoking at 
baseline and f/u 
interview) 


Lung cancer, 
mortality from 
other cancers, 
coronary heart  


Nationwide death 
registry with ICD code 


Current smoker:  1 


Lung cancer 
 New quitters:    - 
 LT quitters:       - 
 Never:               -  
 
Other than lung 
cancer mortality 
 New quitters:   0 
 LT quitters:      - 
 Never:             -  
 
  


 
-/+ 
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Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement 


Outcome Outcome measure Results 
Association 


Quality/Appl
icability 


Inoue 2004 Japan 92,792 40-69 
(mean 53) 


10 yrs Self report  
Never, former, cu 
rrent smoker 


Cancers 
Death (due to 
cancer) 


Active patients’ 
notification from 
local major 
hospitals; data 
linkage with 
population-based 
cancer registries; 
death certificate  


Never smoker:     1 
(M & W) 
 Former:             +  
 Current:             + 


# daily cig (dose):   
 Men:                  + 
 Women:             - 


Pack/year (dose):  
 Men:                 + 
 Women:            - 


Age started smoke: 
 Men:                + 
 Women:           - 


 
+/+ 


      Total cancer 
death 


Death certificate Never smoker:   1 
(M&W) 
 Men former:     +  
 Men Current:    + 
 Women former: -  
 Women current: + 
 


# daily cig (dose): - 
 
 


Pack/year (dose): - 
 
Age started smoke:  
 Men:                 + 
 Women:            - 
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SMOKING  –  OTHER OUTCOMES 


Note: A positive association (+) with smoking is a worst outcome 
Noborisaka 
2013 


Japan 6998 Men 84.3% 
bt 30-59yrs 


 
Women 


86.3% bt 
30-59yrs  


6 yrs Self-report 
 Never, former, 


current up to 
one pack/day, 
current smokers 
> one pack/day 
 


Chronic kidney 
condition 


Categorisation in 
subjects based on 
single measurements 
of proteinuria and 
eGFR 


Non-smoker:       1 
 Former:            0 
 Smoking:          + 


 


+/- 
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Table 13. Overview of included studies – Smokeless tobacco (snus)*  


*Note: A positive association (+) with smoking is a worst outcome 
 
 


  


Study Country 
n Age at 


baseline 
Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results Association 
(─/+/0)* 


Quality/
Applica


bility 
Nafziger 
(2007) 


Sweden 82927 30-60 10 years Health surveys, 
medical 


examinations 


Maintaining weight BMI User:                     - 
Non-user:             +   


++/+/- 


Östenson 
2012 


Sweden 2382 47.2 
(46.9–47.4) 


10 years Self-report 
Never, former, 


current 
smoker of 


SNUS 
 


Type 2 diabetes Oral glucose 
tolerance test 


Never use SNUS:    1 
 Former:                 0 
 1-5 boxes/w:         0 
 >5 boxes/w:          + 
 Consistent smo.:   0 
 Former :                0 
 
Never smoker:         1 
 1–15 cig/day:        0 
 >15 cig/day           + 


+/- 
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Table 14. Overview of included studies – Alcohol 


 


ALCOHOL – DISABILTY/FRAILTY  


Note: a positive association (+) with alcohol is the worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results associationc 


(-/+/0) 
Quality/
Applica


bility 
Ostbye 2002 US HRS 


study: 
7,845 
people  
 


HRS study: 
ages 51-61 
yrs  
 


HRS: 92-98 
 


Self-reported 
alcohol intake 
and history of 
drinking 
problems 


Disability, impaired 
mobility, self-
reported health, 
and health care 
utilization 


Participant interviews HRS study: 
1) ADL dependence; 
2) difficulty climbing 
stairs; 3) difficulty 
walking; 4) poor 
health; 5) hospitalized, 
respectively  
Up to 2 drinks/day 
(ref: never drinking):  
1)- 2)- 3)- 4)- 5)-  
 
2+ drinks/day  (ref: 
never drink.): 
1)0 2)0 3)0 4)- 5) 0  
 
Past drinking problem 
(ref: never drink.): 
1)+ 2)+ 3)+ 4)+ 5)+  


-/+ 


Englund 
2013 


Sweden 778 49-61 85-08 Self-report 
(coded as 
“teetotaller” or 
“alcohol user”) 


Wrist fracture Prospective injury-
fracture database 


Alcohol level 
None 1.00  
User: 0 
 


+/- 


Moayyeri 
2009 


UK 25311 40-75 years 1993–1997 to 
2007 


Self-report 
(‘How many 
alcoholic drinks 
do you have 
each week?) 


Osteoporotic 
fractures 


Death certificates  and 
linkage of the National 
Health Service number 
with the East Norfolk 
Health Authority 


Alcohol level 
Men  
None 1.00  
User: +  
 
Women 
None 1.00  
User: 0  


+/+ 
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ALCOHOL  – DEMENTIA  


Note: a positive association (+) with alcohol is the worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results associationc 


(-/+/0) 
Quality/
Applica


bility 
Virta 2010 Finland 1,486 Mean age 


in 1981: 
51.7 yrs 
(SD: 6.1) 


1975-81 to 1999-
07 (mean follow-
up: 22.8 yrs.) 


Self-reported 
total weekly (for 
beer, wine) or 
monthly (for 
spirits) alcohol 
intake: 
*1 drink=12 g 
ethanol; 
abstainers, light 
drinkers (alcohol 
intake > 0 and 
<= 
3 drinks /week), 
moderate 
drinkers (> 3 
and <= 7 drinks 
for women, > 3 
and <= 14 
drinks /week for 
men), and 
heavy drinkers 
(> 7 drinks for 
women, > 14 for 
men) 
*# of pass-outs 
*binge drinking 
at least monthly 


Cognitive function  TELE, a self-report 
telephone interview 


Abstainer: + 
Light drinker: 1.00 
Moderate: 0 
Heavy: + 
 
Binge drinking: no: 
1.00 
Yes: + 
 
Number of pass-outs: 
0: 1.00 
1: 0 
>2: + 


++/++ 


Elwood 2013 Caerphilly
, UK 


1,320 
men 


45–59 1979-04 self-reported 
drinking: three 
or fewer units 
alcohol  per day 
treated as 
healthy 
behaviour (does 
not include 


Type 2 diabetes, 
vascular events, 
cancer, cognitive 
impairment and 
dementia 


Self-report, primary care 
and hospital records, CT 
scans, Office of National 
Statistics, cognitive 
impairment screening 
and assessment (e.g., 
CAMCOG, CAMDEX, 
neurological 


Diabetes: 0 
Vascular disease: 0 
Cancer: 0 
Any impairment: 0 
Dementia: 0 
Death: 0 


+/++ 
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abstinence) examination, informant 
questionnaire, Clinical 
Dementia Rating, 
Hachinski Ischaemic 
Score)   


Sabia 2009 England 5,123 Mean age 
56 yrs 


97-99 to 02-04 Self-reported 
alcohol units in 
last 7 days; 
1unit=8 g 
ethanol  


Cognitive function Cognitive tests to 
measure executive 
function (reasoning, 
verbal fluency 
measures) 


Alcohol 
consumption 
(units/week): 
0: + 
1-14: 1.00 
>=15: 0 


+/++ 


Sabia 2011 France 4073 
men 


Ages 40–
50 
for men 
and 35–50 
for women 


10 yrs (1992 to 
2002-04) 


Self-reported  
units of alcoholic 
drinks (beer, 
wine, aperitif, 
spirits) 
consumed (1 
unit: 10–12 g of 
alcohol) in a 
week 
*mean alcohol 
consumption 
over 10 yrs 


Cognitive 
performance 
(psychomotor 
speed, attention 
and reasoning) 
measured 


Digit Symbol 
Substitution Test 
(DSST) 


Drinks/week by 
occupational 
position (Low/ 
intermediate/ high 
position): 
0 drinks/wk: 0/0/0 
1-3 d/wk: 0/0/0 
4-14 d/wk: 1.00 
15-21 d/wk: 0/0/0 
>21 d/wk: -/0/0 
 


+/++ 


Anttila 2004 Finland 632 
women 
and 386 
men 


Mean age 
48.3 yrs 


1972-77 to 1998 Self-reported 
frequency of 
alcohol intake: 
never drank, 
drank 
infrequently 
(less than once 
a month), drank 
frequently 
(several times a 
month) 


Cognitive function MMSE; DSM-IV 
dementia diagnosis  


Dementia: 
Never: 0 
Infrequent: 1.00 
Frequent: 0 
 
Mild cognitive 
impairment: 
Never: + 
Infrequent: 1.00 
Frequent: + 


+/++ 
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ALCOHOL  – CARDIOVASCULAR OUTCOMES  


Note: a positive association (+) with alcohol is the worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results associationc 


(-/+/0) 
Quality/
Applica


bility 
Beulens 
2007 


Netherlan
ds 


1,417 49-70 yrs 1993-97 to 2005 Self-reported 
alcohol intake  
(<=10, 11-25, 
26-50, >50 
g/day) 


cardiovascular 
disease (coronary 
heart disease, 
cerebrovascular 
accidents, 
cardiovascular 
disease) 


hospital discharge 
diagnoses with ICD 
codes (CVD); municipal 
administration registries 
(vital status); GP (cause 
of death) 


U-shaped relationship 
between alcohol-
intake 
and CVD risk ++/- 


Wannameth
ee 2002 


England,
Wales, 
and 
Scotland 


7157 40-59yrs (’78–’80)-(2000)  Self-report 
(Eight drinking 
categories: non-
drinkers; 
occasional 
drinkers: < 2 
units a month; 
light drinkers: 
weekend, three 
to six drinks a 
day; weekdays, 
one to two 
drinks a day; 1–
15 units/week; 
moderate 
drinkers: 
weekend, more 
than six drinks a 
day; weekdays, 
three to six 
drinks a day; 
15–42 
units/week; 
heavy drinkers: 
more than six 
drinks a day; > 
42 units/week) 


Major coronary 
heart disease 
events 
 


 


 


 


 


 


 


 


 


 


 


Information on non-fatal 
myocardial infarction 
was obtained from 
reports provided by 
general practitioners, 
supplemented 
by regular two yearly 
reviews of the general 
practice records and by 
self-report 
questionnaires 
 


Alcohol level  
non-drinkers: 1.0 
 
occasional drinkers who 
took up regular drinking: 
+  
 
continuing regular 
drinkers: +  
 
stable occasional 
drinkers: 0  


+/+ 


Emberson England, 7,735 40–59 1978/1980 to Self-report (A cardiovascular Established ‘‘tagging’’ Alcohol level ++/+ 
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2005 
 
 
 
 


Wales, 
and 
Scotland 


years 1998/2000 five-point scale 
from zero (none) 
to four (heavy)) 


morbidity  
 


procedures provided by 
the National Health 
Service central register 


None 1.00  
Occasional 1.00  
Light : -  
Moderate 0 
Heavy + 


      all-cause mortality Established ‘‘tagging’’ 
procedures provided by 
the National Health 
Service central register 


Alcohol level 
None: 0   
Occasional 1.00  
Light: -  
Moderate: 0 
Heavy: +  


 


Qiu 2003 China 50069 40-80+ 1994/1996-2000 Self-report CVD death 
 


 


Clinical visit by 
practitioner to town 


Alcohol level 
Non-drinker 1.00 
Ex-drinker: 0 
Current drinker: 0 


+/ - 


Iso 2004 Japan 19 544 40-59 1990-2000 Self-report (6 
classes: 1 
day/month, 1 to 
3 days/month, 1 
to 2 days/week, 
3 to 4 
days/week, 5 to 
6 days/week, 
and every day) 


Stroke computer tomographic 
scan and/or magnetic 
resonance images 


Alcohol level 
<450g ethanol pw: 0  
>450 g ethanol pw: +  


+/ - 


Elwood 2013 Caerphilly
, UK 


1,320 
men 


45–59 1979-04 self-reported 
drinking: three 
or fewer units 
alcohol  per day 
treated as 
healthy 
behaviour (does 
not include 
abstinence) 


Type 2 diabetes, 
vascular events, 
cancer, cognitive 
impairment and 
dementia 


Self-report, primary care 
and hospital records, CT 
scans, Office of National 
Statistics, cognitive 
impairment screening 
and assessment (e.g., 
CAMCOG, CAMDEX, 
neurological 
examination, informant 
questionnaire, Clinical 
Dementia Rating, 
Hachinski Ischaemic 
Score)   


Diabetes: 0 
Vascular disease: 0 
Cancer: 0 
Any impairment: 0 
Dementia: 0 
Death: 0 


+/++ 
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ALCOHOL – DIABETES/METABOLIC SYNDROME  


Note: a positive association (+) with alcohol is the worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results associationc 


(-/+/0) 
Quality/
Applica


bility 
Elwood 2013 Caerphilly


, UK 
1,320 
men 


45–59 1979-04 Self-reported 
drinking: three 
or fewer units 
alcohol  per day 
treated as 
healthy 
behaviour (does 
not include 
abstinence) 


Type 2 diabetes, 
vascular events, 
cancer, cognitive 
impairment and 
dementia 


Self-report, primary care 
and hospital records, CT 
scans, Office of National 
Statistics, cognitive 
impairment screening 
and assessment (e.g., 
CAMCOG, CAMDEX, 
neurological 
examination, informant 
questionnaire, Clinical 
Dementia Rating, 
Hachinski Ischaemic 
Score)   


Diabetes: 0 
Vascular disease: 0 
Cancer: 0 
Any impairment: 0 
Dementia: 0 
Death: 0 


+/++ 


Waki 2005 Japan 28,893 40-59 yrs 10 yrs (baseline: 
1990) 


Self-reported   
total daily 
alcohol intake 
based on type, 
freq.,  quantity 
of alcohol and 
alc. content: 
e.g., 180 ml 
sake has 23g 
ethanol, 180 ml 
sochu has 36g 
ethanol 


Incident type 2 
diabetes 


Self-report Alcohol intake in 
g/day (men/women): 
Non-drinkers and eth. 
intake on <=3 
days/month:  
1.00, 1.00 
0 <ethanol <=4.9: 0, 0 
4.9 < ethanol <=11.5: 
+, 0 
ethanol >11.5:  
0, 0 


+/+ 


Wannameth
ee 2003 


England, 
Wales, 
Scotland 


7,608 
men 


40-59 yrs 1978-80 to 1983-
85 


Self-reported 
freq., quantity 
and type of 
alcohol (1 unit 
UK alc.= about 
10 g alcohol) 
*occasional 
drinkers (e.g. <1 
unit/week); light-
moderate (e.g. 


BMI  Weight gain using 
height and weight 
measurements  


Baseline - f/u 
changes in alcohol 
intake  (5 yrs): 
Stable intake: 
None-occasional: 1.00 
Light-moderate: 0  
Heavy: + 
 
Changed intake: 
Light-moderate (at 


+/++ 
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1-20 
units/week), 
heavy (e.g. 21-
42 units/week), 
very heavy (e.g. 
>42 units/week 
– used for ‘ex-
heavy’/’new 
heavy’) 


baseline) to none-
occasional (at f/u): 0 
None-occasional to 
light-moderate: 0 
Ex-heavy: 0 
New heavy: + 


Wang 2010 US 19,220 38-89 yrs 12.9 yrs. follow-up 
(baseline: 1992-
95) 


Self-reported 
freq. of alcohol 
intake over the 
past year 
(‘never’ to ‘6+ 
per day’)  
*ethanol of 
13.2g for 360 ml 
beer, 10.8 g for 
12. ml red or 
white wine, and 
15.1 g for 45 ml 
liquor 


Overweight or 
obesity 


Self-reported f/u weight 
and baseline height 
used for BMI: 
overweight: 25 to 30 
kg/m2 
obese: >=30 kg/m2 


Total alcohol intake 
(g/day) (association 
with overweight or 
obese; obese):  
0: 1.00, 1.00 
>0- <5: 0, - 
5- <15: -, - 
15- <30: -, - 
>= 30: -, - 


+/+ 
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ALCOHOL – CANCER  


Note: a positive association (+) with alcohol is the worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results associationc 


(-/+/0) 
Quality/
Applica


bility 
Stevens 
2009 


England 
and 
Scotland 


1.29 
million 
women 


 96-01 to 2005-07 
Mean yrs of 
follow-up: 7.2 for 
cancer incidence; 
8.9 for mortality  


Self-reported 
alcohol intake 


Incident and fatal 
pancreatic cancer 


National Health 
Service Central Register 
(deaths, cancer 
registrations with ICD 
codes) 


Alcohol units per 
week and RR for 
incidence/mortality): 
None: + / + 
1-2: 0 / 0 
3-6: - / - 
7-13: 0 / 0 
14+: 0 / 0 


+/++ 


Flood 2008 USA 49238 older than 
50 y 


1995–1996 to  
2000 


Self-report 
(question not 
detailed) 


Colorectal cancer 
 


probabilistic linkage 
between cancer registry 
databases 


Alcohol level 
None 1.00  
User: 0 


++/ - 


Otani 2003 Japan 90004 40–59 
Cohort 1 
 
40–69 
Cohort 2 


Cohort I  
After January 1, 
1990-1999 
 
Cohort II 
January 1, 1993–
1994-1999 


Self-report 
(less than 1 
day/month, 1–3 
days/month, 1–2 
days/week, 3–4 
days/week, 5–6 
days/week, and 
everyday) 


Colorectal cancer Cancer registry Alcohol level 
Men 
None 1.00  
User: +  
 
Women 
None 1.00  
User: 0  


+/ - 


Elwood 2013 Caerphilly
, UK 


1,320 
men 


45–59 1979-04 Self-reported 
drinking: three 
or fewer units 
alcohol  per day 
treated as 
healthy 
behaviour (does 
not include 
abstinence) 


Type 2 diabetes, 
vascular events, 
cancer, cognitive 
impairment and 
dementia 


Self-report, primary care 
and hospital records, CT 
scans, Office of National 
Statistics, cognitive 
impairment screening 
and assessment (e.g., 
CAMCOG, CAMDEX, 
neurological 
examination, informant 
questionnaire, Clinical 
Dementia Rating, 
Hachinski Ischaemic 
Score)   


Diabetes: 0 
Vascular disease: 0 
Cancer: 0 
Any impairment: 0 
Dementia: 0 
Death: 0 


+/++ 
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ALCOHOL  – OTHER  


Note: a positive association (+) with alcohol is the worst outcome 


Study Country n Age at 
baseline 


Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure Results associationc 


(-/+/0) 
Quality/
Applica


bility 
Xu 2010 South 


East 
Queensla
nd, 
Australia 


564 45-60 yrs 2001-06 Self-reported 
alcohol use: 
>never 
>drank in past 
>occasionally 
>regularly 


General mental 
well-being, and 
psychological 
symptoms 


SF-36 and the self-
reported Greene 
Climacteric Scale (GCS) 
questionnaire 


Correlations 
between alcohol and 
1) anxiety, 2) 
depression, 3) 
psychological 
symptoms, 4) SF-36 
mental health: 
Alcohol 
Never: ref 
Past drinker:  
1)- 2)0 3)0 4)0 
Occasionally:  
1)0, 2)0, 3)0, 4)0  
Regularly:  
1)0, 2)0, 3)0, 4)0 


-/+ 


Sun 2011 US 13,894 70+ 84-00 Self-report (avg. 
alcohol intake in 
g/day over 1 
year) 
Portion size:  
13.2 g alcohol of 
beer; 10.8 g of 
wine, 15.1 g of 
liquor 


Successful ageing 
(free of major 
chronic diseases, 
no major cognitive 
impairment, 
physical 
impairment, or 
mental health 
limitations) 


Chronic diseases: 
Questionnaire, medical 
record review, pathology 
report review, telephone 
interview 
 
Cognitive function: 
Telephone Interview for 
Cognitive Status (TICS) 
 
Physical function and 
mental status 
Medical Outcomes 
Study Short-Form 
Health Survey (SF-36) 


Days of alcohol 
use/week: 
Nondrinker: 1.00 
1-2: 0 
3-4: + 
5-7: + 


++/+ 


Willcox 2006 island of 
Oahu 


5820 45-68yrs Not reported Self-report (High 
alcohol intake 
was 
dichotomized as 
3 or + drinks/d) 


Overall survival Survival Alcohol level 
<3 1.00 
>3 -  ++/- 
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Lin 2005 Japan 110,792 40 to 79 
years 


1988–1990 to 
1999 


Self-report 
(‘nondrinkers’ 
reported no 
alcohol drinking 
in the past; 
‘never or almost 
never’’; 
“exdrinkers”; 
“current 
drinkers”) 


All-cause mortality Death certificates Alcohol level 
<23 g/d 0 
>23 g/d +  


++/ - 


Emberson 
2005 


England,
Wales, 
and 
Scotland 


7,735 40–59 
years 


1978/1980 to 
1998/2000 


Self-report (A 
five-point scale 
from zero (none) 
to four (heavy)) 


cardiovascular 
morbidity  
 


Established ‘‘tagging’’ 
procedures provided by 
the National Health 
Service central register 


Alcohol level 
None 1.00  
Occasional 1.00  
Light : -  
Moderate 0 
Heavy +  


++/+ 


      all-cause mortality 
 


 


Established ‘‘tagging’’ 
procedures provided by 
the National Health 
Service central register 


Alcohol level 
None: 0   
Occasional 1.00  
Light: -  
Moderate: 0 
Heavy: +  


 


Tabak 2001 Finland, 
Italy, 
Nether-
lands 


2,953 
men 
(Finland: 
1,186 
men; 
Italy: 
1,183; 
Netherla
nds: 
667) 


40-59 20 yrs (1965-70 to 
1990) 


Self-reported 
drinks:  
none, <=1 per 
week 
(occasional); 
<=1 drink/week, 
>1 and <=3 
drinks /day 
(light); >3 and 
<=9 /day; >9 
/day 


chronic obstructive 
pulmonary disease 
mortality 


clinical records, from 
family doctors, 
specialists, relatives, 
with ICD codes 


Nondrinkers: 1.00 
Light drinkers: 0 
Higher alcohol 
consumption: 0 
e.g., >9 drinks /day: 0 
 -/+ 
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Table 15. Overview of included studies – Weight change/weight cycling* 


*Note: a positive association (+) with alcohol is the worst outcome 
  


Study Country 
n Age at 


baseline 
Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results Association 
(-/+/0) 


Quality/
Applica


bility 
Field 


(2009) 
United 
States 


44842 30-55 16 years Weight cycling: 
 


Postal 
questionnaire 


Mortality Next of kin, the postal 
service, or 
ascertained by the 
National Death Index 


Mild: 0 
Severe: 0 


+/- 


Langlois 
(2001) 


United 
States 


2180 50-74 22 years  Weight loss of 
>10% from max: 


 
Self-report 


Hip Fracture Hospital records and 
death certificates 


50–64 years:        + 
65–74 years:        +  


++/+ 


Ravona-
Springer 
(2013) 


Israel 10000 40-70 36 years Weight 
variability 


(independent of 
direction of 


weight change): 
 


Interviews, 
clinical 


assessments 


Dementia  Interview and Hebrew 
version of the 
Modified Telephone 
Interview for 
Cognitive Status 


Wt change I:         0 
Wt change II:        0 
Wt change III:       + 
Wt change IV:       + 


+/- 


Waring 
(2010) 


United 
States 


1577 40-50 11 years Weight 
loss/gain/cycling


: Interviews, 
clinical 


examinations, 
laboratory tests 


Diabetes  Nonfasting plasma 
glucose level and/or 
reported treatment 
with insulin or an oral 
hypoglycemic agent 
 


Weight loss:         0  
Weight gain:         0 
Weight cycling:     0 


++/- 
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Table 16. Overview of included studies – Combined lifestyles 


Study Country 
n Age at 


baseline 
Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results Association 
(─/+/0) 


Quality/
Applica


bility 
King 


(2007) 
United 
States 


15708 45-64 11-13 years Interviews, 
questionnaire, 


medical 
examination 


Cardiovascular 
disease 


A single variable in 
the ARIC dataset 
(PRVCHD05) 


Switched from 
Unhealthy to Healthy 
Lifestyle 
 
1 healthy behaviour: 0 
(nsig) 
2 healthy behaviours: 
0 (nsig) 
3 healthy behaviours: 
- (sig) 
4 healthy behaviours: 
- (sig) 


++/+/- 


      Mortality  State death 
certificates 


Switched from 
Unhealthy to Healthy 
Lifestyle 
 
1 healthy behaviour: 0 
(nsig) 
2 healthy behaviours: 
- (sig) 
3 healthy behaviours: 
- (sig) 
4 healthy behaviours: 
- (sig) 


 


Agrigoroaei 
(2011) 


United 
States 


4995 33-84 9-10 years Telephone 
interviews 


Episodic memory Brief Test of Adult 
Cognition 


behavioural protective 
factors + (sig) 


++/+/- 


      Executive 
functioning 


Brief Test of Adult 
Cognition 


behavioural protective 
factors + (sig) 
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Elwood 
(2013) 


Caerphilly
, UK 


1,320 
men 


45–59 1979-04 Self-reported 
drinking: three 
or fewer units 
alcohol  per day 
treated as 
healthy 
behaviour (does 
not include 
abstinence) 
 
 
 
 
 
 
 
 
 


Type 2 diabetes, 
vascular events, 
cancer, cognitive 
impairment and 
dementia 


Self-report, primary 
care and hospital 
records, CT scans, 
Office of National 
Statistics, cognitive 
impairment screening 
and assessment 
(e.g., CAMCOG, 
CAMDEX, 
neurological 
examination, 
informant 
questionnaire, 
Clinical Dementia 
Rating, Hachinski 
Ischaemic Score)  


Diabetes: 0 
Vascular disease: 0 
Cancer: 0 
Any impairment: 0 
Dementia: 0 
Death: 0 


+/++ 


     Self-reported 
 


(method?) 
 


Regular 
exercise: 


walking two or 
more miles to 


work each day, 
or cycling ten or 
more miles to 


work each day, 
or ‘vigorous’ 


exercise 
described as a 
regular habit 


Diabetes 
 


Vascular disease 
 


Cancer 
 


Cognitive 
impairment 


 
Dementia 


 
Death 


Interview, 
examination, primary 


care and hospital 
records. Deaths and 
cancer from ONS. 


Diabetes:             ─  
 
Vascular disease: 0  
 
Cancer:                 0  
 
Cog impairment: ─  
 
Dementia:           ─  
 
Death:                 ─  


/++ 
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Table 17. Overview of included studies – Leisure/cognitive activity/social networks 


Study Country 
n Age at 


baseline 
Length of  
follow-up 


Exposure 
measurement Outcome Outcome measure 


Results Association 
(─/+/0) 


Quality/
Applica


bility 
Bielak 
(2012) 


Australia 7152 20-24: 
2404 


40-44: 
2530 


60:64: 2551 


7 years Activity 
engagement 


 
Self-reported 


survey 


Perceptual speed Symbol Digit 
Modalities Test 


Activity Engagement 
20:                        + 
40:                        + 
60:                        +  
 


++/+ 


      Short-term memory California Verbal 
Learning Test 


Activity Engagement 
20:                        + 
40:                        + 
60:                        +  
 


 


      Working memory  
 


Wechsler Memory 
Scale 


Activity Engagement 
20:                        + 
40:                        + 
60:                        +  
 


 


      Episodic memory CVLT-Delayed Activity Engagement 
20:                        + 
40:                        + 
60:                        +  
 


 


      Vocabulary 
 


Spot-the- 
Word Test 


Activity Engagement 
20:                        + 
40:                        + 
60:                        +  
 


 


Britton 
(2008) 


UK 
(England) 


5823 35-55 17 years Social network 
Self-reported  
questionnaire 


 
Frequency and 


number of hours 
per week. 


Successful aging: 
free from major 


disease (coronary 
heart disease, 
stroke, cancer, 


diabetes mellitus, 
depression, 
metabolic 


syndrome and with 
good physical and 
mental functioning.  


Self-reported 
questionnaires, 
medication use, 


clinical examinations, 
evidence from GPs 


and hospitals.  


Successful aging 
 
Men and women 
 
 Low:                   1 
Medium               0 
High                    0 


+/++ 
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Friedland 
(2001) 


United 
States 


193 
cases/3


58 
controls 
(for total 
study, 


not 
reported 
for 40-
59 year 


olds) 


40-59 >12 
(not fully reported) 


Diversity and 
intensity of 
participation in 
intellectual, 
passive and 
physical 
activities 


Self-reported or 
surrogate 
reported (for 
cases) 


Questionnaire 
Physical 
intensity (total 
hours per month 
– sports, 
gardening, 
walking) 


Alzheimer’s 
Disease 


Neuropsychological, 
laboratory, and 
neurological 
exams and all had x-
ray computed 
tomography or MRI 
scans of the brain. 


 


Intellectual activity: -
Physical activity:   - 
Passive activity: - 


-/+ 


Holtzman 
(2004) 


United 
States 


354 50+ 12.4 years Larger social 
networks 
 
Interviews 


Cognition MMSE Risk of low MMSE 
score:                    - 


++/+ 


Kareholt 
(2011) 


Sweden 1643 57.4 20+ years Baseline leisure 
activity (political, 
mental, socio-
cultural, social, 
physical, and 
organizational 
activities. 
 
Interviews 
 


Cognition MMSE Association of type of 
activity with cognition 
 
Political:                 + 
Mental:                  +  
Socio-cultural:       + 
Social:                   0 
Organisational:      0 
Physical:                0 


++/+ 


Raikkonen 
(2001) 


United 
States 


541 42-50 9.2 years Social support 
Questionnaires 
plus clinical 
examinations  


Hypertension Random-zero 
muddler 
sphygmomanometer 


Women:                 0  
 


++/+ 
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3.2.1 Quality and applicability of studies 


Appendix C summarises the quality of included studies. These scores are also integrated in 


the summary statements and in the evidence tables. An applicability statement is provided 


for each evidence statement.  


 


Overall, the evidence cited in the review is good (or very good) and the applicability directly 


or partially applicable.  


 


3.2.2 Structure of evidence statements 


Evidence statements are organised in the same way as the summary tables presented in the 


previous section: for each risk factors, the evidence is reported by individual outcome 


category. 


 


To facilitate cross-reference to the PH guideline, the first digit of the evidence statements 


refers to the review (i.e. here always 2 for Review 2), the other digits follow the numbering 


system for this report (3.1, 3.2, etc.), and the letters refer to risk factors. 


 


3.3 Evidence statements for PHYSICAL ACTIVITY (PA) 
Summary data for PA studies is reported in Table 9. 
 


2.3.1PA Healthy Ageing / Quality of Life / Well-being 


There is consistent evidence from good quality studies that PA in mid-life is related to 
healthy and successful ageing outcomes from studies followed up from eight to 17 
years. 


 


Three prospective cohort studies [+]1, [++]2, [++]3 reported longitudinal associations between 


mid-life physical activity and dementia or Alzheimer’s disease. All three studies reported a 


significant positive and beneficial association between mid-life PA and healthy ageing 


outcomes. Healthy ageing or successful survival was defined in all three studies as having 


no history of major chronic diseases and no cognitive impairment, physical impairment, or 


mental health limitations. 


1Britton 2008; 2Hamer 2013; 3Sun 2010 


 


 Applicability: Directly applicable. Two studies that reported beneficial association 


between PA in mid-life and healthy ageing were conducted in the UK and one in the US. 


One UK study and one US study were high quality and the other study conducted in the 
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UK was of good quality. One study reported outcomes separately for men and women 


and in both groups PA was related to more successful ageing. 


 
2.3.2PA Disability / Frailty 


There is consistent evidence that PA in mid-life is related to more positive outcomes 
in terms of disability and frailty in later life from studies followed up from five to 26 
years. Studies were found relating to physical mobility, physical functioning, bone 
health. 


Physical mobility/functioning 


Six prospective cohort studies reported on longitudinal associations between mid-life PA and 


physical mobility or physical functioning, gait speed or disability [+]1, [+]2, [-]3, [+]4, [+]5, [-]6. 


Five of the six studies found that mid-life PA was significantly related to better mobility and 


functioning outcomes in later life. One study was conducted in the UK [+]1, one in Italy [+]2 , 


one in Iceland [-]3, one in Finland [+]4  and one in the US[-]6.  A different study from Finland 


reported no significant associations [+]5. 


 


Fractures and bone health 


Three studies reported on the association between mid-life PA and bone fractures or bone 


health. One study reported less risk of hip or wrist fractures 11 years later in two papers [-]8,  


[-]9. One study that used accelerometry to measure PA reported improved bone mineral 


density in those who took part in PA in mid-life [+]10. One study reported no significant 


association between mid-life physical activity and risk of osteoarthritis [+]11.   


1Lang 2007; 2Patel 2006; 3Chang 2013; 4Malmberg 2006; 5Lahti 2010; 6Ostbye 2002; 7Chang 


2010; 8Englund 2011; 9Englund 2013; 10Nokes 2012; 11Szoeke 2006 


 


 Applicability: Partially applicable. One study that reported beneficial associations 


between PA in mid-life and disability/frailty was conducted in the UK, the others were 


conducted in in developed European countries or the US.  


 


2.3.3PA Dementia & Cognition 


There is consistent evidence that PA in mid-life is related to less risk of dementia in 
later life from studies followed up from 12 to 40 years. 


Six prospective studies (eight papers [++]1, [+]2, [+]3, [+]4, [+]5, [+]6, [-]7, [-]8) reported 


longitudinal associations between mid-life physical activity and dementia or Alzheimer’s 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


143 


disease. Four of the six studies reported a significant beneficial association between mid-life 


PA and dementia in later life and in two studies associations were non-significant. 


 


One study (two papers [+]3, [+]4) conducted in the UK found an inverse association between 


regular or vigorous PA and dementia over 30 years. The three other studies that found an 


inverse association between PA and dementia were conducted in Sweden (two papers) and 


Iceland. The two studies that reported no significant association were conducted in the US 


[++]1, [-]8. 


 


Two Swedish studies found a significant inverse association between light or regular PA but 


not for heavy PA [+]2, [-]7. 


 
Cognitive function 


Two studies were found that examined associations between mid-life PA and later life 


cognitive function [-]9, [+]10. Both studies found a positive relationship between mid-life PA 


and improved cognitive function in later life. 


1Carlson 2008; 2Andel 2008; 3Elwood 2013; 4Morgan 2012; 5Rovio 2005; 6Rovio 2007; 
7Chang 2010; 8Friedland 2001; 9Chang 2013; 10Sabia 2009 


 


 Applicability: Directly applicable. One study that reported beneficial association between 


PA in mid-life and dementia was conducted in the UK. The other studies that found a 


similar relationship were conducted in developed European countries (Sweden and 


Iceland). For cognitive function, both studies were conducted in the UK.   


 


2.3.4PA Overall mortality 


There is consistent evidence that PA in mid-life is related to lower mortality in later life 
from studies followed up from five to 30 years. 


Four prospective studies (five papers [+]1, [+]2, [+]3, [+]4, [+]5) reported longitudinal 


associations between mid-life physical activity and dementia or Alzheimer’s disease. All four 


of the studies report lower mortality in those that participate in PA in mid-life. 


 


One study (two papers, [+]4, [+]5) from the UK reports all cause mortality data followed up at 


10 years and 30 years. Mid-life PA was associated with lower mortality at both timepoints. 


The other three studies were conducted in Finland [+]1, Denmark [+]2 and Germany [+]3. 
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Both high and moderate levels of PA compared to low levels of PA were related to lower 


mortality rates in two studies [+]1, [+]2. In one study regular or vigorous exercise was 


associated with lower mortality and in the other study, heavy PA intensity was related to 


lower overall mortality rates. 


1Hu 2005; 2Holtermann 2009; 3Menotti 2006; 4Yu 2003; 5Elwood 2013 


 


 Applicability: Directly applicable. One study that reported beneficial association between 


PA in mid-life and dementia was conducted in the UK. The three other studies that found 


a similar relationship were conducted in developed European countries (Finland, 


Denmark and Germany). 


 


2.3.5PA Cardiovascular (CVD) Outcomes 


There is strong evidence from six prospective studies (in nine papers, [+]1, [+]2, [+]3, 
[+]4, [+]5, [+]6, [+]7, [++]8, [+]9) reported longitudinal associations between mid-life 
physical activity and CVD events or CVD mortality followed up between nine and 40 
years.  


 


Six papers reported a significant beneficial association between mid-life PA and CVD risk or 


events in later life (stroke [+]1, CVD risk [+]2, coronary heart disease (CHD) events  [+]4,  


myocardial infarction, ischaemic heart disease, vascular disease) and three papers reported 


lower CVD related mortality from stroke [++]8 , CHD [+]5 and CVD [+]3 related to PA in mid-


life. 


   


One study (two papers [+]5 ,[+]6) that reported 10 and 30 year follow-up was conducted in the 


UK. One study (three papers reporting at different timepoints and for different outcomes) was 


conducted in Finland [+]2, [+]3, [+]4, and one in each from Sweden, Germany, Greece (Corfu) 


and Denmark. 


1Harmsen 2006; 2Hu 2006; 3Hu 2005; 4Hu 2007; 5Yu 2003; 6Elwood 2013; 7Meisinger 2007; 
8Pitsavos 2004; 9Holterman 2009 


 


 Applicability: Directly applicable. One study that reported beneficial associations 


between PA in mid-life and CVD outcomes was conducted in the UK, the other five 


studies were conducted in in developed European countries. 
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2.3.6PA Diabetes / Metabolic Syndrome 


There is some consistent evidence that PA in mid-life is related to lower incidence of 
diabetes in later life from two prospective cohort studies followed up for 28 [+]4 and 30 
years [+]2.  The two studies were conducted in the UK [+]2 and Norway [+]4. 


Three prospective cohort studies also reported on relationships between mid-life PA and pre-


conditions for diabetes. Two reported metabolic syndrome as an outcome [+]3, [+]4 and one 


reported insulin sensitivity as an outcome [+]5. All three studies reported a beneficial 


association between mid-life PA and the diabetes preconditions. The two studies with 


metabolic syndrome as an outcome were conducted in the UK [+]3 and Norway [+]4  and the 


study that reported insulin sensitivity was conducted in Sweden.  


1Hu 2003; 2Elwood 2013; 3Ekelund 2005; 4Holme 2007; 5Riserus 2007 


 


 Applicability: Directly applicable. Two studies that reported beneficial associations 


between PA in mid-life and metabolic syndrome outcomes was conducted in the UK, the 


other 5 study was from Norway. Two studies with metabolic syndrome as an outcome 


were conducted in the UK. 


 


2.3.7PA Cancer 


The evidence relating to the associations between PA and cancer is mixed. 


Four prospective cohort studies [+]1, [+]2, [+]3, [+]4 reported longitudinal associations between 


mid-life physical activity and cancer or cancer mortality followed up between seven and 30  


years.  


 


One study in the UK reported no significant relationship between mid-life PA and incident 


and fatal pancreatic cancer [+]1,   A different UK study [+]2 examined associations between 


total PA and a range of different cancers and found lower rates of total cancer, upper 


digestive tract cancers (oral, oesophagus, stomach cancer) in those who participated in 


moderate or vigorous PA at mid-life compared to those who did not. No significant 


associations were found for lung, stomach, colorectal, lymphatic/haematopoetic cancers. 


However, the same study [+]2 reported that vigorous exercise at mid-life was associated with 
a significantly increased risk of bladder cancer. 


 


A third UK study found no significant relationship between mid-life PA and cancer [+]3. 
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Total cancer mortality was lower in those who took part in moderate or high levels of PA [+]4 


in a study from Finland.  


1Stevens 2009; 2Wannamethee 2001; 3Hu 2005; 4Elwood 2013 


 


 Applicability: Directly applicable. Three studies that reported beneficial associations 


between PA in mid-life and diabetes outcomes were conducted in the UK, the other study 


was from Finland. One study that reported increased risk of bladder cancer was 


conducted in the UK. 


 


2.3.8PA Mental health 


The evidence for an association between mid-life PA and mental health is 
inconclusive. 


One prospective cohort study [++]1 in the UK reported less risk of anxiety and/or depression 


for heavy PA at five-year follow-up but not at 10 years. 


 


One prospective cohort study [-]2 in Australia found no significant association between 


mental wellbeing, including anxiety and depression and mid-life PA at five years follow-up. 


1Wiles 2007; 2Xu 2010 


 


 Applicability: Directly applicable. One study was conducted in the UK, the other study 


was from Australia.  


 


 


3.4 Evidence statements for PHYSICAL INACTIVITY/SEDENTARY BEHAVIOUR (IN) 


Summary of data from studies is reported in Table 10. Two studies use self-reported PA 


data. 


 


2.4.1IN Healthy Ageing / Quality of Life / Well-being 


No study found. 


 


2.4.2IN Disability / Frailty 


One study examined associations between mid-life inactivity disability at age 75 [-]1.  No 


significant association was found between inactivity in leisure time and disability at age 75.  
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1Christenson 2006 


 


 Applicability: Partially applicable. The study was conducted in Denmark. 


 


2.4.3IN Dementia  


No study found. 


 


2.4.4IN Overall mortality 


One study from Finland followed up for 16 years [+]1 found no significant relationship 


between leisure time inactivity in mid-life and all cause mortality. 


1Haapanen-Niemi 2000 


 


 Applicability: Partially applicable. The study was conducted in Finland. 


 


2.4.5IN Cardiovascular (CVD) Outcomes 


One study from Finland followed up for 16 years [+]1 found a significant positive relationship 


between a single item measure of leisure time inactivity in mid-life and CVD mortality. 


However using an index measure of LTPA no significant association was found. 


1Haapanen-Niemi 2000 


 Applicability: Partially applicable. The study was conducted in Finland. 


 


2.4.6IN Diabetes / Metabolic Syndrome 


No study found. 


 


2.4.7IN Cancer 


No study found. 


 


2.4.8IN Mental health 


No study found. 
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3.5 Evidence statements for DIET (DI) 
2.5.1DI Overall diet / dietary patterns 


Summary of data from studies is reported in Table 11. All studies reported below are 


observational longitudinal cohort studies that report mid-life diet or components of diet and 


dementia, disability, frailty outcomes in later life. 


 


2.5.1.1DI Overall diet – Healthy Ageing outcomes 


‘Healthy’ diet 


There is consistent evidence from three longitudinal cohort studies [+]1, [+]2, [+]3 that a 
healthy diet in mid-life is related to healthy and successful ageing. In these studies 


healthy ageing is defined as no major chronic diseases or major impairments in cognitive or 


physical function or mental health.  


Two studies reported a significant positive and beneficial association between mid-life 


‘healthy’ dietary patterns and successful ageing outcomes. In the other study, a Western 


dietary pattern characterised by high intakes of fried and sweet food, processed food and red 


meat, refined grains, and high-fat dairy products was associated with less successful ageing. 


 
Mediterranean diet 


There is evidence from one study that a Mediterranean type diet is associated with more 


successful ageing [+]3. 


1Akbaraly 2013; 2Britton 2008; 3Semieri 2013 


 Applicability: Directly applicable. One study that reported beneficial association between 


healthy diet in mid-life and healthy ageing was conducted in the UK and one in the US. 


The UK study and US study were of moderate quality. The third study, also conducted in 


the UK, reporting inverse relationship with Western dietary pattern was of moderate 


quality also.  
 


2.5.1.2DI Overall diet – Disability / Frailty outcomes  


There is some limited evidence from one study conducted in France that ‘healthy’ diet or 


dietary patterns in mid-life is related to more positive outcomes in later life, in relation to 


cognitive functioning. The study reported better cognitive outcomes for those consuming a 


‘healthy pattern’ diet [-]1, characterised as consumption of fruit (fresh and dried), whole 


grains, fresh dairy products, vegetables, breakfast cereal, tea, vegetable fat, nuts, and fish 
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and negatively correlated with meat and poultry, refined grains, animal fat, and processed 


meat.   


1Kesse-Guyot 2012  


 Applicability: Partially applicable. The study that reported beneficial associations 


between a healthy diet or components of diet in mid-life and cognitive function was 


conducted in France.  


 


2.5.1.3DI Overall diet – Dementia outcomes 


No study found. 


 


2.5.1.4DI Overall diet – Total mortality 


No study found. 


 


2.5.1.5DI Overall diet – Cardiovascular (CVD) Outcomes 


Dietary pattern – two studies conducted in Spain and Italy reported beneficial effects of a 


Mediterranean diet pattern with lower risk of CHD events and mortality [+]1, [-]2.  


1Guallar-Castillon 2012; 2Menotti 2012 


 Applicability: Partially applicable. Both studies were conducted in developed European 


(Mediterranean) countries.  


 


2.5.1.6DI Overall diet – Diabetes / Metabolic Syndrome 


One study conducted in China reported that a dietary pattern low in staples and high in milk 


was associated with less risk of diabetes [++]1.  


1Villegas 2010 


 Applicability: Partially applicable. The Chinese diet studies may be different from a UK 


diet. 
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2.5.1.7DI Overall diet – Cancer 


One study conducted in Japan [+]1  found no clear associations between the four major 


dietary patterns studied (fruit and vegetable pattern, western breakfast, meat pattern, 


rice/snacks pattern) and cancer.  


1Masaki 2003 


 Applicability: Partially applicable. Study conducted in Japan, Japanese diet different 


from UK diet but a Western breakfast pattern was studied. 


 


2.5.1.8DI Overall diet – Other chronic diseases 


No study found. 


 


2.5.1.9DI Overall diet – Mental health 


Mediterranean diet 


One study from Australia [+]1 reported less psychological distress in those with the highest 


compared to lowest adherence to the Mediterranean diet.  


Traditional Australian diet 


The same Australian study [+]1 also reported those with the highest compared to lowest 


adherence to a traditional Australian diet (positive loadings for breakfast cereal, wholemeal 


bread, cheddar cheese, vegetables – carrot, pumpkin, beetroot, green beans, peas, and 


cauliflower; some fruit, tea, margarine, pudding, cake, cream, jam, vegemite, and roast 


lamb), a generally healthy diet apart from some cake and puddings. 


1Hodge 2013 


 Applicability: Partially applicable. The study was from Australia.  


 


2.5.2DI – FRUIT AND VEGETABLES 


2.5.2.1DI Fruit and vegetables – Healthy ageing outcomes  


No study found. 


 


2.5.2.2DI Fruit and vegetables – Disability / Frailty outcomes  


One study from the UK reported that more than two portions of fruit and vegetables a day 


was associated with better cognitive performance [+]1. 
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However, two studies reported no significant association between higher levels of fruit and 


vegetables and cognitive function [+]2, [+]3. One study was conducted in the UK and one was 


from the Netherlands.  


1Sabia 2009; 2Elwood 2013; 3Nooyens 2009 


 Applicability: Partially applicable. Two studies were conducted in the UK, one reported a 


positive relationship and in one the association was not significant. The other study was 


conducted in the Netherlands. 


 


2.5.2.3DI Fruit and vegetables – Dementia outcomes  


Two studies reported relationships between fruit and vegetable intake in mid-life and 


dementia [+ ]1, [+]2. One study conducted in Sweden found that medium or great amounts of 


fruit and vegetables compared to lower amounts were associated with less risk of dementia. 


One study from the UK found no significant association between three or greater portions of 


fruit and veg per day compared to lower intakes and dementia. 


1Hughes 2010; 2Elwood 2013 


 Applicability: Partially applicable. One study from Sweden reported a positive 


relationship and in one study from the UK the association was not significant.  


 


2.5.2.4DI Fruit and vegetables – Total mortality outcome 


Three studies reported associations between fruit and/or vegetable intake and total mortality. 


One study from Sweden reported significantly lower risk of death in people consuming higher 


levels of fruit and vegetables at mid-life [+]1. One study from Italy reported significantly lower 


overall mortality for each increase of 20g/day in vegetable intake [+]2. In one UK study 


associations between >3 portions fruit and vegetables/day were not significant [+]3. 


1Strandhagen 2000; 2Seccareccia 2003; 3Elwood 2013 


 Applicability: Partially applicable. One study from Sweden reported a positive 


relationship and in one study from the UK and one from Italy the association was not 


significant.  
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2.5.2.5DI Fruit and vegetables – CVD outcomes  


Two studies reported relationships between fruit and vegetables and CVD outcomes and/or 


mortality. In one study fruit and vegetable intake was associated with lower CVD mortality 


[+]1 and in the other study [+]2 associations between fruit and veg intake (>3/day) and CVD 


outcomes were not significant. 


1Strandhagen 2000: 2Elwood 2013 


 Applicability: Partially applicable. One study from Sweden reported a positive 


relationship and in one study from the UK the association was not significant.  


 


2.5.2.6DI Fruit and vegetables – Diabetes/metabolic syndrome outcomes  


One study conducted in the UK reported association between fruit and vegetables and 


diabetes. No statistically significant association between fruit and veg intake (>3/day) and 


diabetes [+]1 was found. 


1Elwood 2013 


 Applicability: Directly applicable. The study was conducted in the UK. 


 


2.5.2.7DI Fruit and vegetables – Cancer outcomes  


One study from the US reported lower risk of colorectal cancer with consumption of fruit 


[++]1. 


Two studies, from the UK and Sweden reported no significant associations between fruit and 


vegetables and cancer incidence or mortality [+]2, [++]3. 


1Ruder 2011; 2Elwood 2013; 3Strandhagen 2000 


 Applicability: Partially applicable. The one study that found a significant lower risk of 


cancer with fruit intake at mid-life was conducted in the US. The other studies were from 


the UK and Sweden. 


 


2.5.2.8DI Fruit and vegetables – Other chronic disease outcomes  


Fruit intake was significantly associated with lower risk of chronic obstructive pulmonary 


disease mortality in one study conducted across Finland, Italy and the Netherlands [+]1 . 


1Walda 2002 
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 Applicability: Partially applicable. The study was conducted in developed, western 


European countries. 


 


2.5.2.9DI Fruit and vegetables – Mental health outcomes  


No study found. 


 


2.5.3DI – DIETARY FAT (Total, saturated, polyunsaturated (PUFA), monounsaturated 
(MUFA) 
 
2.5.3.1DI Fat – Healthy ageing outcomes  


No study found. 


 


2.5.3.2DI Fat – Disability / Frailty outcomes  


One Finnish study reported that higher levels of total or saturated fat were associated with 


greater cognitive impairment in later life [+]1.  


1Eskelinen 2008 


 Applicability: Partially applicable. One study from Finland. 


 


2.5.3.3DI Fat – Dementia outcomes  


One study in Finland reported greater risk of dementia in those consuming moderate 


compared to low amounts of saturated fat but lower rates of dementia in those consuming 


moderate compared to low amounts of polyunsaturated fat (PUFA) [++]1.  


1Laitinen 2006 


 Applicability: Partially applicable. One study from Finland. 


 


2.5.3.4DI Fat – Total mortality outcomes  


No study found. 
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2.5.3.5DI Fat – CVD outcomes 


One study from Sweden reported no significant associations between either total, saturated, 


monounsaturated or polyunsaturated fat and fatal or non-fatal cardiovascular events [++]1. 


1Leosdottir  


 Applicability: Partially applicable. One study from Sweden 


 


2.5.3.6DI Fat – Diabetes/metabolic syndrome outcomes 


One study conducted in Sweden reported that higher saturated fat intake at mid-life was 


associated with lower insulin sensitivity [+]1. 


1Riserus 2007  


 Applicability: Partially applicable. One study from Finland. 


 


2.5.3.7DI Fat – Cancer outcomes 


No study found. 


 


2.5.3.8DI Fat – Other chronic disease outcomes 


No study found. 


 


2.5.3.9DI Fat - Mental health outcomes 


No study found. 


 
2.5.4DI – FISH 


2.5.4.1DI Fish – Healthy ageing outcomes  


No study found. 


 


2.5.4.2DI Fish – Disability / Frailty outcomes  


No study found. 
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2.5.4.3DI Fish – Dementia outcomes  


No study found. 


 


2.5.4.4DI Fish – Total mortality outcomes  


One Danish study that measured fish intake using a self-reported food frequency 


questionnaire reported some limited evidence for increased mortality with greater fish 


consumption [+]1 in a population sample and also in those at high risk of CHD. 


1Osler 2003 


 Applicability: Partially applicable. One study from Denmark. 


 


2.5.4.5DI Fish – CVD outcomes 


One study from the US found lower risk of CHD events and mortality in women when meat 


was replaced with fish so that >/= 3 servings wk were consumed [++]1. Another study from 


Sweden reported no significant association between fatty fish consumption and heart failure 


but lower risk of heart failure in those consuming marine omega 3 fatty acids once a week 


[+]2. Higher intakes of marine omega 3 fatty acids were not significantly associated with heart 


failure. 


1Lajous 2013; 2Levitan 2009 


 Applicability: Partially applicable. One study from Sweden, one from the US. 


 


2.5.4.6DI Fish – Diabetes/metabolic syndrome outcomes 


One study conducted in China [++]1 reported lower risk of diabetes in women eating 


moderate and high amounts of fish and shellfish with a significant trend with greater fish and 


shellfish intake. In men associations between fish intake and diabetes were not significant 


but lower risk of diabetes was reported for shellfish with a significant trend with greater 


shellfish intake. 


1Villegas 2011 


 Applicability: Partially applicable. One study from China. 
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2.5.4.7DI Fish – Cancer outcomes 


No study found. 


 


2.5.4.8DI Fish – Other chronic disease outcomes 


Fish intake was associated with less risk of chronic obstructive pulmonary disease (COPD) in 


one study conducted across Finland, Italy and the Netherlands [+]1. 


1Walda 2002 


 Applicability: Partially applicable. One European study. 


 


2.5.4.9DI Fish – Mental health outcomes 


No study found. 


 


2.5.5DI – MEAT 
 


2.5.5.1DI Meat – Healthy ageing outcomes 


No study found. 


 


2.5.5.2DI Meat – Disability / Frailty outcomes 


One prospective cohort study conducted in Japan reported on longitudinal associations 


between mid-life diet and activities of daily living [+ ]1. Men who ate meat at least once every 


two days or more were less likely to have impairment in activities of daily living (ADL) [+ ]1 .  


1Nakamura 2009 


 Applicability: Partially applicable. One Japanese study. 


 


2.5.5.3DI Meat – Dementia outcomes  


No study found. 
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2.5.5.4DI Meat – Total mortality outcomes  


No study found. 


 


2.5.5.5DI Meat – CVD outcomes 


One study conducted in China [+ ]1 reported lower risk of cerebrovascular disease in those 


consuming meat 1-2 times a month compared to those consuming no meat or those who ate 


meat more than once a week. 


1Qiu 2003 


 Applicability: Partially applicable. One study from China. 


 


2.5.5.6DI Meat – Diabetes/metabolic syndrome outcomes 


One study conducted in the US found increased risk of diabetes in those consuming higher 


versus lower levels of red and processed meat [+ ]1 with a significant trend from lower to 


higher intake.  


1Song 2004  


 Applicability: Partially applicable. One study from the US. 


 


2.5.5.7DI Meat – Cancer outcomes 


One study from the US [++]1 reported higher risk of colorectal cancer with consumption of red 


and processed meat. 


1Ruder 2011 


 Applicability: Partially applicable. One study from the US. 


 


2.5.5.8DI Meat  – Other chronic disease outcomes 


No study found. 


 


2.5.5.9DI Meat  – Mental health outcomes 


No study found. 
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2.5.6DI – COFFEE 
2.5.6.1 Coffee  – Healthy ageing outcomes 


No study found. 


 


2.5.6.2DI Coffee  – Disability / Frailty outcomes 


One study reported no association of later life cognitive function with mid-life coffee intake 


[++]1. 


1Laitala 2007 


 Applicability: Partially applicable. One study from Finland. 


 


2.5.6.3DI Coffee  – Dementia outcomes 


Two studies examined relationships between coffee consumption in mid-life and dementia 


[+]1, [++]2. One study from Finland [+]1 reported that moderate coffee consumption (3-5 


cups/day) was associated with lower risk of dementia, but not tea drinking. A dif ferent study 


conducted in Finland in twins found no significant association between coffee consumption 


and dementia [++]2.  


1Eskelinen 2009; 2Laitala 2007 


 Applicability: Partially applicable. Two studies from Finland. 


 


2.5.6.4DI Coffee  – Total mortality outcomes  


No study found. 


 


2.5.6.5DI Coffee  – CVD outcomes 


One study from Finland reported a higher risk of CHD events and mortality with heavy coffee 


intake (>814 ml/d) compared to moderate coffee drinking (376-813 ml/d) [+]1. Associations 


were not significant for light or no coffee drinking (0-375 ml/d) compared to moderate intake. 


1Happonen 2004 


 Applicability: Partially applicable. One study from Finland. 
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2.5.6.6DI Coffee  – Diabetes/metabolic syndrome outcomes 


Two studies reported lower risk of diabetes with coffee intake. One study from Finland 


reported significantly lower risk of diabetes with coffee intake in men and women [+]1. For 


both men and women combined, and for women only, there was a significant trend towards 


lower risk for diabetes with increasing coffee consumption. In men the trend was not 


significant but there was a significant relationship between higher levels of coffee intake (>/= 


10 cups/d) and less risk of diabetes. The other study from Japan [+]2  reported a significant 


inverse relationship for women consuming 3 or more cups of coffee a day with a significant 


trend. In men only 1-2 cups/day was significantly associated with lower risk of diabetes but 


there was also a significant inverse trend between coffee consumption and diabetes. 


1Tuomilehto 2004; 2Kato 2009 


 Applicability: Partially applicable. One study from Finland, one from Japan. 


 


2.5.6.7DI Coffee  – Cancer outcomes 


No study found. 


 


2.5.6.8DI Coffee  – Other chronic disease outcomes 


Lower risk of Parkinson’s disease with coffee consumption was consistently reported in two 


studies from Finland [+]1  and the US respectively  [+]2. In men and women combined, 1-4 


cups/day or 5 cups/day compared to none were both significantly related to less risk of 


Parkinson’s disease [+]1 .Tea drinking was also associated with less risk of Parkinson’s 


disease at the level of 5 cups/d [+]1. In the US study [+]2, there were lower rates of 


Parkinson’s disease in coffee drinkers compared to non-coffee consumers. An inverse 


association between caffeine intake and Parkinson’s disease was also reported. 


1Hu 2007; 2Ross 2000 


 Applicability: Partially applicable. One study from Finland, one from US. 


 


2.5.6.9DI Coffee  – Mental health outcomes 


One study from Australia [+]1  found no significant association between coffee drinking and 


anxiety, depression or psychological symptoms, but reported lower scores on the mental 


health scale on the SF-36 general health questionnaire.  
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In one study from Finland[+]2, light (<315 ml/d) or heavy (>813 ml/d) coffee consumption was 


associated with lower risk of severe depression. There was no association with tea or 


caffeine intake, although the study reported fewer tea drinkers and less tea drinking.  


1Xu 2010; 2Ruusanen 2010 


 Applicability: Partially applicable. One study from Finland, one from Australia. 


 


There were fewer relevant studies from this point onwards, and only the outcomes 
and available data are reported. For all other outcomes, no studies were found. 
 


2.5.7DI – MILK 
2.5.7.1DI Milk – Cancer outcomes 


One study from the US reported lower incidence of colorectal and rectal cancer in those in 


the highest versus the lowest quintile of consumption of milk [++]1. 


1Ruder 2011 


 Applicability: Partially applicable. One study from the US. 


 


2.5.8DI – SALT 
2.5.8.1DI Salt – Cancer outcomes 


One study from Japan [+]1  found a significant association between salt intake and higher risk 


of gastric cancer in highest versus lowest in male consumers with a significant trend with 


higher intake but in women the association was not significant. 


1Tsugane 2004 


 Applicability: Partially applicable. One study from Japan. 


 


2.5.9DI – GLYCAEMIC INDEX/GLYCAEMIC LOAD (GI/GL) 
 


2.5.9.1DI GI/GL – CVD outcomes 


One study conducted in the Netherlands reported higher risk of CVD for those consuming 


diets with the highest compared to the lowest dietary glycaemic index (GI) and glycaemic 


load (GL) [++]1. In another from Finland, study associations between GI/ GL and CVD events 


were not significant [+]2.  
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1Beulens 2007; 2Levitan 2009 


 Applicability: Partially applicable. One study from Finland, one from the Netherlands. 


 


2.5.10DI – PROTEIN 


 


2.5.10.1DI Protein – CVD outcomes 


One study found no sig associations between mid-life protein intake and ischemic heart 


disease [++]1. 


1Preis 2010 


 Applicability: Partially applicable. One study from the US. 


 


2.5.10.2DI Protein – Cancer outcomes 


One study found no sig associations between protein and colorectal cancer [++]1.  


1Ruder 2011 


 Applicability: Partially applicable. One study from the US. 


 
2.5.11DI – CHOCOLATE 
 
2.5.11.1DI Chocolate – CVD outcomes 


One study conducted in Sweden [+]1 reported lower risk of heart failure when chocolate was 


consumed 1-3 times month compared to no chocolate consumption. Associations at higher 


chocolate intakes were not significant although there was a significant trend with higher 


intakes of chocolate towards lower risk of heart failure [++]1. 


1Mostofsky 2010 


 Applicability: Partially applicable. One study from Sweden. 


 


2.5.12DI – DIETARY FIBRE 
 
2.5.12.1DI Fibre – Cancer outcomes 


One study from the US reported no association between mid-life fibre intake and colorectal 


cancer [++]1. 
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1Ruder 2011 


 Applicability: Partially applicable. One study from the US. 


 


2.5.13DI – MICRONUTRIENTS / ANTIOXIDANTS / FLAVONOIDS 
 
2.5.13.1DI Micronutrients – Dementia outcomes 


One US study reported a non-significant relationship between mid-life dietary antioxidant 


intake and dementia [+]2. 


 


2.5.13.2DI Micronutrients – Cancer outcomes 


One study from the US [++]1 reported lower risk of colorectal cancer with consumption of 


dietary calcium, vitamin A and vitamin C. 


 


2.5.13.3DI Micronutrients – Mental health outcomes 


One study from Finland [+]3 found no association between dietary zinc intake and 


depression. 


 


2.5.13.4DI Flavonoids – CVD outcomes 


One study from Finland [+]4 found no association between total flavonoid intake and ischemic 


stroke but did find lower ischemic stroke risk in highest flavonol vs lowest flavonol intake. 


 


2.5.13.5DI Flavonoids – Cancer outcomes 


One US study found no significant relationship between flavonoids and total cancer or site-


specific cancers [+]5.   


 


2.5.13.6DI Flavonoids – Dementia outcomes 


One US study found no significant relationship between flavonoids and dementia [+]2.   


1Ruder 2011; 2Laurin 2004; 3Lehto 2013; 4Mursu 2008; 5Wang 2009  


 Applicability: Partially applicable. All studies from the US or Western European 


countries. 
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Evidence statements for diet (and components of diet) - associations between mid-life 
diet and PRECONDITIONS for dementia, disability, frailty 


2.5.14DI Preconditions 
 
2.5.14.1DI Blood pressure outcomes 


Two studies reported relationships between fruit and vegetable intake and blood pressure. 


One study conducted in the US reported less risk of hypertension with mid-life fruit intake 


[+]1. In another study conducted in the US associations between fruit and vegetable intake 


and blood pressure were not significant [+]2. 


 


One study from the US reported lower incidence of hypertension with increased levels of 


dairy intake [+]3 and another US study reported no relationship between dietary magnesium 


intake and hypertension [+]4. 


1Miura 2004; 2Wang 2012; 3Wang 2008; 4Song 2006 


 Applicability: Partially applicable. All four studies from the US. 


 


2.5.14.2DI Obesity outcomes 


Two different papers from the same US study  [+]1, [+]2 reported that increase in fruit and 


vegetable intake or wholegrains and dietary fibre between mid-life and later life was 


significantly associated with less risk of obesity or major weight gain (>/= 25kg).  


1He 2004; 2Liu 2003 


Applicability: Partially applicable. Both papers were from the same US study (Nurses Health 


Study) 


 


3.6 Evidence statement for SMOKING (SM) 


Summary of data from smoking studies is reported in Table 12. 


 


2.6.1SM Healthy Ageing / Quality of Life / Well-being 


There is consistent evidence from three studies demonstrating an association 
between smoking and healthy ageing, quality of life or well-being outcomes. A UK 


study [++]1 using data from Whitehall II showed that not smoking was related to a favorable 
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older life (i.e. entering older age without disease and with good functioning) after adjustment 


for age and socioeconomic position. A study [+]2 in a socioeconomically homogeneous 


cohort of older Finnish men found that never-smokers lived longer than heavy smokers, and 


their extra years were of better quality. Health-related quality of life deteriorated with an 


increase in daily cigarettes smoked in a dose-dependent manner. The third study [++] 


looking at Japanese American men suggests that ever smoking is associated with overall 


survival and a borderline association with exceptional survival (i.e. free of a set of major 


diseases and impairments).  


1Britton 2008 [+]; 2Strandberg 2008 [+]; 3Willcox 2006 [++] 


 Applicability: Partially applicable; the UK study is highly applicable but the other two are 


conducted in men only, including a cohort of Japanese American.    


 


2.6.2SM Disability / Frailty 


2.6.2.1SM There is consistent evidence from two studies demonstrating the dose-
response relationship between smoking and impaired mobility. A Swedish study [+]1 


suggests that a history of smoking, especially heavy smoking, with or without quitting, is 


associated with an earlier onset, and a faster elevation, of mobility problems during the 


transition from middle age to old age. All smoking groups reported more pain symptoms than 


the non-smokers, at baseline and over time, but most of these differences did not reach 


statistical significance. Persistent heavy smokers reported elevated levels of psychological 


distress at baseline and over time. A USA study [-]2  showed a consistent adverse dose-


response relationships between smoking and ill health defined in a multidimensional fashion 


(i.e. disability, impaired mobility, health care utilisation, self-reported health).  


1Agahi 2013 [-]; 2Ostbye 2002 [-] 


 Applicability: Partially applicable; populations from Sweden and USA, but most 


importantly, quality of studies is [-]. 


 


2.6.2.2SM There is inconsistent evidence from three studies demonstrating the 
association between smoking and low energy fractures. A Swedish study [+]1 looking at 


active commuting showed no association between smoking and wrist fractures. A second 


Swedish [+]2 study looking at a wider range of low energy fractures showed that among 


women, smokers had a higher risk for vertebral fractures than non-smokers. Among men, 


smokers had a greater risk for low energy fractures, vertebral fractures, proximal humerus 


fractures, and hip fractures than non-smokers. A large UK study [+]3 showed no association 


between smoking and osteoporotic fractures. Although not focused on fracture, another 
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study [+]4, conducted in Australia, found a positive association between smoking and risk of 


osteoarthritis. 


1Englund 2013; 2Homberg 2006; 3Moayyeri 2009; 4Szoeke 2006 


 Applicability: Directly applicable; but would interpret findings from UK study [+]3 with 


caution as osteoporotic fractures were documented using death certificates, which are 


not reliable as a sole source of information to document fractures (except maybe hip 


fractures). 


 


2.6.3SM Dementia  


There is strong evidence consistent evidence demonstrating the association between 
smoking in mid-life and dementia or cognitive decline in later life. The association 
between smoking and specific types of dementia is less clear.  
 


Eleven cohort studies reported on the association between smoking and dementia or 


cognitive outcomes. In most studies, smoking was considered a cardiovascular risk factor for 


dementia/cognitive decline. Two UK studies [+]1,2 based on Whitehall II data showed an 


association between smoking and cognition. The longest follow-up (17-year) [+]1 showed that 


smoking in middle age is associated with memory deficit and decline in reasoning abilities; 


long-term ex-smokers (compared to current smokers and recent ex-smokers) are less likely 


to have cognitive deficits in memory, vocabulary, and verbal fluency. In a 5-year follow-up in 


a Dutch study [+]3, decline among smokers was greater for memory function, cognitive 


flexibility, and cognitive function than among never smokers. Among ever smokers, the 


declines in all cognitive domains were larger with increasing number of pack-years smoked. 


 


In two USA study [+]4,5 smoking was strongly associated with subsequent risk of 


hospitalisation with dementia (proxy for incident dementia) in caucasians and African-


Americans [+]4, and with being diagnosed with dementia in a diverse population [+]5. In 


another large USA multi-ethnic cohort study with long follow-up [+]6, heavy smoking in mid-


life was associated with a greater than 100% risk of dementia, AD, and VaD. A Korean study 


[+]7 showed an increased risk of unspecified dementia or any type of dementia in men and 


women who smoke compared to the never-smoker; the increased risk of Alzheimer’s disease 


and vascular dementia was observed in women who smoke but not in men. However, a 


study conducted in Hawaiian men [+]8 showed an association between smoking in mid-life 


and a diagnostic of vascular dementia later on. In another USA study based on the 


Framingham offspring cohort [+]9, mid-life smoking was associated with an increased rate of 


progression of vascular brain injury, global and hippocampal atrophy.  
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Only Knopman [+]10 found that smoking at baseline was not associated with change in 


cognitive decline (six years follow-up). Also, a study [+]11 looking at dementia death (based 


on ICD codes failed to demonstrate an association with smoking.  


 
1Sabia 2008; 2Sabia 2009; 3Nooyens 2008; 4Alonso 2009; 5Whitmer 2005; 6Rusanen 2011; 
7Kimm 2011; 8Tyas 2003; 9Debette 2011; 10Knopman 2001; 11 Strand 2013 


 


 Applicability: Directly applicable; mostly European and US studies, good quality and 


mostly reliable outcome measurements.  


 


2.6.4SM Overall mortality 


There is strong evidence from seven studies demonstrating a dose-response 
relationship between smoking in mid-life and total mortality. Compared to never 
smokers, smokers are at increased risk of mortality. Compared to those who maintain 
their smoking habit, those who reduce or quit smoking have a decreased risk of 
mortality.  
 


A UK study [+]1 showed that current smokers showed the highest RR of total mortality with a 


dose-response relationship with increasing number of cigarettes smoked. Compared to never 


smokers, primary pipe/cigar smokers showed a marginally significant increased risk of total 


mortality, but secondary pipe/cigar smokers showed a significantly increased risk of total 


mortality. Ex-cigarette smokers showed similar risk to never smokers after full adjustment.   


 


Three related Finnish studies [+]2,3,4 and one Japanese studies [+]7 showed the corroborating 


results. Qiao et al. [+]3 showed that men smoking persistently were most at risk, while those 


who persisted in quitting had no increased risk of death compared with non-smokers. 


Pelkonen [+]4 concluded that smokers across the entire range of pulmonary function may 


increase their expectation of lifespan by giving up smoking. Finally, Lim [+]5 showed that 


compared to current smokers, never smokers, long-term quitters and new quitters had a 


decreased risk of all-cause mortality; the same association was observed for never smokers 


and long-term quitters for other non-lung cancer mortality. Gerber et al (Israeal) [+]6 found 


that compared to those who maintained their smoking habit, individuals reduced or quit 


smoking had a decrease risk of all cause mortality.  


 
1Shaper 2003; 2Strandberg 2008; 3Qiao 2000; 4Pelkonen 2000; 5Lim 2013; 6Gerber 2012; 


7Hara 2002 
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 Applicability: Directly applicable; mostly European and US studies, good quality and 


reliable outcome measurements.  


 


2.6.5SM Cardiovascular (CVD) Outcomes 


Smoking or having smoked is consistently associated with increased risk of 
cardiovascular mortality and cardiovascular diseases.  
 
Cardiovascular Mortality – Six studies provide evidence of a strong association between 


smoking and cardiovascular mortality; only one didn’t. Overall, current smokers are more 


likely to die from cardiovascular events compared to non-smokers. Lim [+]6 showed that 


compared to current smokers, never smokers and long-term quitters had a decreased risk of 


CHD mortality and COPD mortality; the same association was observed for never smokers 


for stroke mortality. The relationship with former smoking status varies across studies 


(probably owing to great heterogeneity across studies re follow-up, outcome measurements, 


etc.). Only Qui [+]7, a study from China did not find an association between smoking and 


cardiovascular mortality.  


 
1Blanco-Cedres 2002; 2Boudik 2006; 3Baba 2006; 4Hara 2002; 5Gerber 2012; 6Lim 2013; 
7Qui 2003 


 


 Applicability: Partially applicable; no studies from the UK or Europe.  


 


Other cardiac outcomes – Twelve studies provide evidence of a strong association 


between smoking and cardiovascular events and outcomes. In a UK study [++]1, the highest 


risks for both CHD events and stroke were seen in heavy current smokers. Ex-cigarette 


smokers showed similar risk of major CHD and stroke events to never smokers. Pipe/cigar 


smokers (primary and secondary combined) also showed significantly higher risk compared 


with never smokers and non-smokers, and similar to light cigarette smokers. The other UK 


study [+]2 showed that smoking increases the risk of coronary heart disease in men of all 
APOE genotype genotypes but particularly in men carrying the e4 allele. Apart from Satoh 


[+]3 who showed not association between smoking (vs non-smoker) and CHD, all other 


studies have shown an association between smoking and stroke [++]4, [+]3,5 and MI [+]6.  


 
1Shaper 2003; 2Humphries 2001; 3Satoh 2006; 4Mannami 2004; 5Harmsen 2006; 6Nakayama 


2000; 7Janzon 2004; 8Dubas 2007; 9Halperin 2008; 10Raikkonen 2001; 11Khalili 2002  
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2.6.6SM Diabetes / Metabolic Syndrome 


Cigarette smoking is an independent and modifiable risk factor for type II diabetes; the 
evidence for insulin sensitivity and metabolic syndrome is not sufficient to conclude.  
 


Three studies, one conducted in the UK men [+]1, one in Finland [+]2 and one in Japan [+]3, 


demonstrated cigarette smoking is an independent and modifiable risk factor for type 2 


diabetes; and one conducted in Norway didn’t. The UK study [+]1 examined the effects of 


cigarette smoking, giving up smoking, and primary or secondary pipe or cigar smoking on the 


risk of type 2 diabetes. The benefit of giving up smoking was only apparent after 5 years of 


smoking cessation, and risk reverted to that of never-smokers only after 20 years. The risk of 


diabetes in those who switched from smoking cigarettes to pipe or cigars remained equal to 


the risk in continuing cigarette smokers. Smoking cessation is associated with weight gain 


and a subsequent increase in risk of diabetes, but in the long term, the benefits of giving up 


smoking outweigh the adverse effects of early weight gain. The Finish study [+]2 also showed 


that smoking of a risk factor for type 2 diabetes independently of BMI and physical activity. 


And another study [+]4 demonstrated that being a smoker was associated with weight loss. 


The longest follow-up was in a Norwegian study [+]5, which found that smoking was 


associated with the metabolic syndrome but not diabetes – (potential confounding and 


methodological may explain the later findings).  


 


Finally, a Swedish study [+]6 looking at long-term predictors of insulin sensitivity in men found 


no significant association with smoking.  


 
1Wannamethee 2001; 2Patja 2005; 3Sairenchi 2004; 4Fogelholm 2000; 5Holme 2007; 
6Riserus 2007.  


 Applicability: Directly applicable. Mostly UK, European studies with long-term follow-up 


and good quality. 


 


2.6.7SM Cancer 


Evidence from six studies showed a consistent association between smoking and 
cancer with a dose-response effect. The dose-response and exposure association 
seems to depend on the type of cancer considered.  


 


In a UK study [+]1 current cigarette smokers showed the highest risk of total cancer with a 


strong dose-response effect. Ex-cigarette smokers showed a significant increase in smoking-


related cancers, particularly affecting ‘other’ smoking-related cancers rather than lung 


cancer. Compared with never smokers, pipe/cigar smokers (primary and secondary 
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combined) also showed a significantly higher incidence of smoking-related cancers largely 


due to lung cancer. Overall, the effects in pipe/cigar smokers were intermediate between 


never-smokers and light cigarette smokers, although risks for lung cancer were similar to 


light cigarette smokers. In a second UK study [+]2 looking specifically at pancreatic cancer in 


women, pancreatic cancer incidence was greater in current than never smokers, the risk 


increasing with the number of cigarettes smoked. Current smokers were at two-fold or higher 


risk than never smokers across all categories of height, BMI, alcohol and physical activity.  


 


Three Japanese studies also demonstrated significant associations [+]3, [+]4. One [+]3 


showed that smoking was significantly associated with colorectal cancer in men and not 


significantly in women. Furthermore, long-term smoking significantly elevated the risk 


compared with never-smoking but a non-significant linear trend was obtained according to 


smoking intensity except for rectal cancer. The relative risk in smokers who also drink was 


also increased compared to non-drinkers – non-smokers men. Looking at lung cancer by 


histological types, Sobue et al [+]4 findings indicated that current cigarette smoking is 


associated with an elevated lung cancer risk approximately 10- to 20-fold higher for 


squamous cell and small cell carcinoma and 2- to 3-fold higher for adenocarcinoma in both 


men and women. When all histologic types were combined, the relative risk was 


approximately 4 in both men and women. They also showed that the lung cancer risk in men 


rose with increasing cigarette smoking, especially the duration of smoking among current 


smokers and decreased after the cessation of smoking among former smokers. Using the 


same cohort, another study [+]5 confirmed the strong association between smoking and 


cancer, and cancer related mortality in the Japanese population.  


 


Lim [+]6 showed that compared to current smokers, never smokers, long-term quitters and 


new quitters had a decreased risk of lung cancer, mortality; the same association was 


observed for never smokers and long-term quitters for other non-lung cancer mortality.  


1Shaper 2003; 2Steven 2009; 3Otani 2003; 4Sobue 2002; 5Inoue 2004; 6Lim 2013 


 Applicability: Directly applicable, two studies conducted in the UK; overall good quality 


studies. Note that although Japanese studies are relevant effect sizes would differ in UK 


population.  


 


2.6.8SM Mental health 


No study found. 
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2.6.9SM Others 


One Japanese study [+]1 found that smoking increases the risk of chronic kidney condition.  


1Noborisaka 2013 [+] 


 Applicability: Limited; Japanese study and outcome measurement not optimal. 
 


 


3.7 Evidence statements for ALCOHOL (AL) 
Summary of data from Alcohol studies is presented in Table 14. We included 24 prospective 


cohort studies on alcohol intake between 40 and 64 years of age (midlife). These were 


conducted in the UK (n=7); USA (n=5); Sweden (n=1); Finland (n=2); France (n=1); the 


Netherlands (n=1); China (n=1); Japan (n=4); and Australia (n=1).  A multi-site study (n=1) 


was conducted in Italy, Finland, and the Netherlands.  Follow-up ranged from 4 years (Qiu 


2003, Flood 2008) to 26 years (Virta 2010).  There was heterogeneity in the categorisation of 


self-reported alcohol intake levels.  Five articles (n=5) assessed the number of drinks 


consumed per week, one (n=1) differentiated teetotallers from alcohol users, five (n=5) 


documented the number of drinks per day, one (n=1) assessed the number of drinks per 


month, while the rest of the studies (n=12) used a combination of measurements examining 


alcohol intake over various time spans.   


 


2.7.1AL Healthy Ageing / Quality of Life / Well-being 


No study found. 


 


2.7.2AL Disability / Frailty 


Two studies reported higher odds for ill health and osteoporotic fractures among 
alcohol drinkers compared to non-drinkers, while one study found no link between 
ethanol use and wrist fractures.  
  


A Swedish study [+]1 did not find a statistically significant association between alcohol intake 


and wrist fractures.  Conversely, the risk for any incident osteoporotic fracture over 11 years 


was reported to be higher among male alcohol users compared to male teetotalers in 


Norfolk, UK [+]2. A large study [-]3 of middle-aged American males and females followed from 


1992 to 1998 showed that, compared to those who never drink, respondents with a past 


drinking problem had the highest odds for ill health in terms of ADL dependence, difficulty 
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climbing stairs, difficulty walking, poor health, and hospitalization (results were statistically 


significant).  


1Englund 2013; 2Moayyeri 2009; 3Ostbye 2002 


 


 Applicability:  The studies are applicable, particularly the UK and Swedish studies. 


Generalizability may be limited as alcohol intake was measured using different categories 


across studies.   


  
2.7.3AL Dementia 


There is consistent evidence from four studies demonstrating an association between 
alcohol abstinence and/or heavy drinking and cognitive impairment. One study 
reported no association with impairment or dementia.   
 


Five European longitudinal studies analysed the influence of mid-life alcohol intake and 


cognitive function in old age.  One Finnish study [++]1 with a mean follow-up of 23 years 


showed an increased risk of cognitive impairment for both abstainers and heavy drinkers in 


comparison with light drinkers.  Binge drinking and pass-outs were positively associated with 


cognitive impairment, as was abstaining from drinking among those without the 


apolipoprotein e4 allele.  Similarly, alcohol abstinence among middle-aged participants in the 


Whitehall II study [+]2 had a higher risk of poor executive function and poor memory in 


comparison with those consuming moderate amounts (1-14 units/week). Conversely, a study 


[+]3 on men living in Caerphilly, UK did not find an association between alcohol intake and 


impairment or dementia.  Among French people with a low occupational position, an inverse 


relationship was found between high alcohol intake (>21 drinks/week) and cognitive 


performance [+]4. In a population-based sample [+]5 of Finnish participants, the risk for mild 


cognitive impairment was higher among those reporting abstinence or frequent alcohol 


consumption compared to people reporting infrequent drinking. Among carriers of the 


APOE4 allele, the risk of dementia was greater for frequent drinkers compared to non-


drinkers.  


 
1Virta 2010; 2Sabia 2009; 3Elwood 2013; 4Sabia 2011; 5Anttila 2004  


 


 Applicability: Directly applicable.  Generalizability may be limited as alcohol intake was 


measured using different categories across studies.  
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2.7.4AL Overall mortality 


See below. 


 


2.7.5AL Cardiovascular outcomes  


The evidence regarding alcohol use and cardiovascular outcomes is inconsistent.  
 


Three studies conducted in England, Wales, Scotland [+]1, [++]2 and Japan [+]3 showed a 


significant association between alcohol intake and cardiovascular outcomes.  Among middle-


aged men recruited from British general practices [+]1, regular drinkers had a significantly 


lower risk of major coronary heart disease events, coronary heart disease deaths, and 


cardiovascular disease deaths in comparison with occasional drinkers after full adjustment 


for lifestyle characteristics and pre-existing disease. In contrast, heavy drinkers (>6 


drinks/day) had a higher risk of both major coronary heart disease and stroke compared to 


occasional drinkers (one-two times/month or on special occasions) in a cohort of middle-


aged British men followed for 20 years [++]2. The previous two studies were part of the 


British Regional Heart Study. A large population-based sample of Japanese men [+]3 showed 


a significantly higher risk for stroke (total stroke, hemorrhagic, and intraparenchymal 


hemorrhage) among those consuming over 450g ethanol per week compared to those 


drinking occasionally, one-three days per month. No significant associations were observed 


between alcohol intake and cardiovascular outcomes (e.g., disease development, death) in 


three studies conducted in Caerphilly [+]4, China [+]5, and the Netherlands [++]6.  


Nevertheless, there appeared to be a U-shaped relationship between alcohol intake and 


cardiovascular disease risk in the latter study [++]6.   


 
1Wannamethee 2002; 2Emberson 2005; 3Iso 2004; 4Elwood 2013; 5Qiu 2003; 6Beulens 2007  


 


 Applicability: The UK and Dutch studies are directly applicable; however, the 


inconsistency in alcohol intake measurements limits the generalizability of findings 


 


2.7.6AL Diabetes/Metabolic syndrome 


Findings were inconsistent with respect to the influence of alcohol intake on 
diabetes/metabolic syndrome. One study did not find a link with vascular disease, 
another found higher odds for type 2 diabetes, while two studies reported conflicting 
results with respect to weight change.  
 


Three studies [+]1, [+]2, [+]3 found significant associations between alcohol intake levels and 


diabetes/metabolic syndrome, while one study4 on men living in Caerphilly, UK did not find 
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an association (with vascular disease).  Sex-stratified results of a Japanese study with a 10-


year follow-up period [+]1 revealed significantly higher odds of type 2 diabetes mellitus 


among males consuming moderate or high amounts (over 4.9 g/day) of ethanol compared to 


male non-drinkers and infrequent occasional drinkers who consumed ethanol on three or 


fewer days per month.  BMI-stratified findings further showed that underweight (BMI 


<=22kg/m2) males who consumed over 23 g/day of ethanol also had a significantly higher 


risk for type 2 diabetes compared to those who consumed less than this amount.   


 


A large UK study [+]2 of men selected from the registers of general practices showed that 


heavy drinkers had a significantly higher risk of weight gain over five years compared to non-


drinkers or occasional drinkers. Also, the proportion of men with high BMI increased 


significantly with higher levels of alcohol intake at baseline.  In contrast, a study [+]3 of 


predominantly white US female health professionals followed for an average of 13 years 


showed that increasing levels of self-reported alcohol intake were associated with decreasing 


incidence of overweight or obesity.     


 
1Waki 2005; 2Wannamethee 2003; 3Wang 2010; 4Elwood 2013 


 


 Applicability: Partially applicable (particularly the UK and US studies). One UK study 


cannot be generalised to women.  Another US study also had limited generalizability as 


the sample consisted predominantly of white US female health professionals.  Studies 


also used different categories for alcohol intake, rendering the comparison of findings 


between studies difficult.     


 


2.7.7AL Cancer 


There is consistent evidence from three studies demonstrating the absence of an 
association between alcohol intake and cancer, while a fourth study reported a higher 
risk for colorectal cancer among alcohol drinkers.  
 


Three studies conducted in England/Scotland [+]1, the Caerphilly region in the UK [+]2, and 


the US [++]3 did not find significant associations between alcohol intake and incident and 


fatal pancreatic cancer; cancer in general; and colorectal cancer, respectively. In contrast, 


sex-stratified results of a Japanese study [+]4 showed a significantly higher risk for colorectal 


cancer among men who drink alcohol compared to non-drinkers.  


 
1Stevens 2009; 2Elwood 2013; 3Flood 2008; 4Otani 2003 
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 Applicability: Directly applicable; however, self-reported alcohol consumption was 


derived and categorized differently across studies making comparison of findings difficult.   


 


2.7.8AL Others (Mental health, survival, mortality, chronic obstructive pulmonary disease 


mortality) 


Two studies showed the health benefits of alcohol consumption with respect to 
anxiety and survival; two studies revealed the link between intake and (all -cause) 
mortality; while a fifth study reported no association between ethanol consumption 
and chronic obstructive pulmonary disease mortality.   
 


A study [-]1 of women from rural and urban areas of South East Queensland, Australia 


indicated that past alcohol drinkers had lower anxiety than non-drinkers. In a sample of 


Japanese-American men living in Hawaii [++]2, excessive alcohol consumption was 


associated with overall and exceptional survival at age 85 years (exception survival was 


defined as men without major chronic disease and without cognitive or physical impairment). 


A large Japanese prospective cohort study [++]3 showed that, compared to non-drinkers, the 


risk of all-cause mortality was lowest among males consuming 0.1-22.9 g/day of alcohol 


during 1990-99; excessive mortality was significantly associated with heavy drinking (more 


than 69 g/day) among men diagnosed with cancer and cardiovascular disease in this time 


period. A UK study [++]4 showed that alcohol intake was associated with a higher risk for all-


cause mortality among middle-aged British men, while no association with alcohol was 


reported in relation to chronic obstructive pulmonary disease mortality among a European 


cohort of Finnish, Italian, and Dutch men [-]5 followed for 20 years. Finally, a large US study 


showed that higher levels of alcohol intake were associated with a greater likelihood of 


successful aging [++]6.  


 
1Xu 2010; 2Willcox 2006; 3Lin 2005; 4Emberson 2005; 5Tabak 2001; 6Sun 2011 


 


 Applicability: Partially applicable – the UK study is directly applicable.  Alcohol 


measurement may be imprecise.  
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3.8 Evidence statements for WEIGHT CHANGE, WEIGHT CYCLING (WC) 
Summary of data from smoking studies is reported in Table 15. 


 


2.8.1WC Healthy Ageing / Quality of Life / Well-being 


No study found. 


 


2.8.2WC Disability / Frailty 


There is weak and limited evidence from one study from the US that weight loss of more than 


10% of max body weight in mid-life is related to hip fracture in a study lasting 22 years. 


One study ([++]1) reported longitudinal associations between weight change and hip fracture. 


The impact was statistically significant for those in both age groups (50-64 and 65-74 years) 


who were weight-cycling in mid-life.   


 
1Langlois 2001 


 


 Applicability: Partially applicable. One study that reported an association between 


weight change/weight cycling and hip fracture was conducted in US. 


 


2.8.3WC Dementia  


There is weak and limited evidence from one study in Israel to suggest that weight change in 


mid-life is related to dementia in a study lasting 36 years. 


One study [+]1 reported longitudinal associations between weight change and dementia.   


Those in the highest two quartiles of weight change had a significantly higher risk of 


dementia, independent of the direction of weight change. 


 
1Ravona-Springer 2013 


 


 Applicability: Partially applicable. One study reported an association between weight 


change/weight cycling and dementia was conducted in Israel. 


 


2.8.4WC Overall mortality 


There is weak and limited evidence from one study in the US that there is no association 


between weight cycling in mid-life and mortality in a study lasting 16 years. 
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One study [+]1 reported longitudinal relationships between weight change/weight cycling in 


midlife and death and reported no association. 


 
1Field 2009 


 


 Applicability: Partially applicable.The one study that reported an association between 


weight change/weight cycling and mortality was conducted in US. 


 


2.8.5WC Cardiovascular (CVD) Outcomes 


No study found. 


 


2.8.6WC Diabetes / Metabolic Syndrome 


There is weak and limited evidence from one study that weight change/weight cycling in mid-


life is not related to type 2 diabetes in a study lasting 11 years. 


One study [++]1 reported longitudinal associations between weight change/weight cycling 


and diabetes. The impact was not significant  for weight change or weight cycling but but 


overall weight status was more important with those who were overweight or obese at 


increased risk of diabetes. In fully adjusted models, adjusted for BMI there was no effect of 


weight change. 


 
1Waring 2010 


 


 Applicability: Partially applicable. One study that reported an association between 


weight change/weight cycling and diabetes was conducted in US. 


 


2.8.7WC Cancer 


No study found. 


 


2.8.8WC Mental health 


No study found. 
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3.9 Evidence statements for LEISURE/COGNITIVE ACTIVITY/SOCIAL NETWORKS (LC) 


Summary of data from smoking studies is reported in Table 17. 


 


2.9.1LC Healthy Ageing / Quality of Life / Well-being 


There is little available evidence to determine if leisure and cognitive activities, and an 


individual’s social network in mid-life is related to successful aging in a study lasting 17 


years. 


One UK study [+]1 reported longitudinal associations between leisure, cognitive activities, 


social network and successful aging in both men and women. While there was a beneficial 


association these were non-significant. 


 
1Britton 2008 


 


 Applicability: Directly applicable. The study was conducted in the UK. 


 


2.9.2LC Disability / Frailty 


No study found. 


 


2.9.3LC Dementia  


There is some consistent evidence from three high quality studies that leisure and cognitive 


activities, and an individual’s social network in mid-life is related to less risk of cognitive 


decline in later life from studies followed up seven to >12 years.  


One study from the US [-]1 reported an association between diversity and intensity of 


participation in intellectual, physical and passive activities and lower risk of Alzheimer’s 


disease. Three studies ([++]2, [++]3, [++]4) reported longitudinal associations between leisure, 


cognitive activities, social network and dementia or cognitive impairment. All studies reported 


a beneficial association between mid-life factors and dementia or cognitive decline in later life 


however in one study the associations were non-significant for some activities including 


social, organisational and physical activities4.   


 
1Friedland 2001; 2Bielak 2012; 3Holtzman 2004; 4Kareholt 2011 
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 Applicability: Partially applicable. No UK studies, but studies finding associations were 


conducted in developed non-European countries (US and Australia). 


 


2.9.4LC Overall mortality 


No study found. 


 


2.9.5LC Cardiovascular (CVD) Outcomes 


There is no evidence from any study that leisure, cognitive activity or social networks in mid-


life is related to reduced hypertension.  One study [++]1 was conducted and this found no 


correlation. 


1 Raikkonen 2001 


 


 Applicability: Partially applicable. The one study reporting no association between 


activities in mid-life and hypertension was conducted in the US and was rated as high 


quality. 


 


2.9.6LC Diabetes / Metabolic Syndrome 


No study found. 


 


2.9.7LC Cancer 


No study found. 


 


2.9.8LC Other chronic diseases 


No study found. 


 


2.9.9LC Mental health 


No study found. 


 


 


 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


179 


3.10 Evidence statements for COMBINED LIFESTYLE (CL) 
Summary data for combined lifestyle studies is presented in Table 16.  


 


2.10.1CL Healthy Ageing / Quality of Life / Well-being 


No study found. 


 


2.10.2CL Disability / Frailty 


No study found. 


 


2.10.3CL Dementia  


There is consistent evidence that combined lifestyle in mid-life is related to less risk of 


dementia in later life from studies followed up 10 to 25 years. 


Two studies [++]1, [+]2 reported longitudinal associations between lifestyle and dementia or 


cognitive impairment. Both studies reported a beneficial association between mid-life 


protective behaviours and dementia or cognitive decline in later life however in one study the 


associations were non-significant2. 


 


One study was conducted in the US and found a significant association between combined 


lifestyle and other episodic memory and executive functioning. The UK-based study found a 


non-significant association with dementia. 


1Agrigoroaei 2011; 2Elwood 2013 


 


 Applicability: Directly applicable. One study that reported beneficial association between 


PA in mid-life and dementia was conducted in the UK. The 3 other studies that found a 


similar relationship were conducted in developed European countries (Sweden and 


Iceland). 


 


2.10.4CL Overall mortality 


There is consistent evidence from high and good quality studies that reducing unhealthy 


behaviours or adopting a healthier lifestyle in mid-life is related to reduced death. 


Two cohort studies [++]1, [ +]2 reported longitudinal associations between combined lifestyle 


behaviours and mortality. Two high or good quality studies reported a significant negative 


association between number of unhealthy behaviours and mortality.  
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1King 2007; 2Elwood 2013 


 


 Applicability: Directly applicable. Two cohort studies report a beneficial association 


between combined lifestyle in mid-life and mortality. One study was conducted in the UK 


and the other USA.  Both studies were rated as good or high quality. 


 


2.10.5CL Cardiovascular (CVD) Outcomes 


There is inconsistent evidence from high and good quality studies that reducing unhealthy 


behaviours or adopting a healthier lifestyle in mid-life is related to reduced CVD from studies 


followed up 13 to 25 years. 


Two cohort studies [++]1, [ +]2 reported longitudinal associations between combined lifestyle 


behaviours and Cardiovascular disease. One study reported a significant negative 


association between number of unhealthy behaviours and CVD1 while the other2 reported no 


association.  Importantly the combined behaviours in these two studies vary. 


1 King 2007; 2 Elwood 2013 


 


 Applicability: Partially applicable. The one study reporting a beneficial association 


between combined lifestyle in mid-life and CVD was conducted in the USA.  The study 


reporting no association was conducted in the UK. Both studies were rated as good or 


high quality. 


 


2.10.6CL Diabetes / Metabolic Syndrome 


There is evidence that association exists between reducing unhealthy combined lifestyle 


behaviours in mid-life is related to diabetes from studies followed up 25 years. 


One study [+]1 examined the impact of combined lifestyle on diabetes; while there was a 


negative correlation this was non-significant.   


 
1Elwood 2013 


 


 Applicability: Directly applicable. One study that reported beneficial association between 


changing combined lifestyle and diabetes in mid-life was conducted in the UK.  
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2.10.7CL Cancer 


There is no evidence that association exists between reducing unhealthy combined lifestyle 


behaviours in mid-life is related to cancer from studies followed up 25 years. 


One study [+]1 examined the impact of combined lifestyle on cancer; there was no 


correlation.   


 
1Elwood 2013 


 


 Applicability: Directly applicable. One study that reported beneficial association between 


changing combined lifestyle and cancer in mid-life was conducted in the UK.  


 
2.10.8CL Other chronic diseases 


No study found. 


 


2.10.9CL Mental health 


No study found. 


 


3.11 Evidence statements for SMOKELESS TOBACCO (ST) 
 
2.11.1ST Diabetes 


There is some evidence to suggest that the use of smokeless tobacco (snuff/snus) in mid-life 


is related to successful type two diabetes in a study lasting 10 years. 


One study [+]1 reported longitudinal associations between smokeless tobacco use and 


diabetes. The use of smokeless tobacco was associated with low insulin response but not 


low insulin sensitivity. 
 


1Ostenson 2012 


 


 Applicability: Partially applicable. One study reported an association between 


smokeless tobacco and was conducted in Sweden. 


 


2.11.2ST Weight 


There is some evidence to suggest that smokeless tobacco use in mid-life is related to 


weight and weight maintenance later life from studies followed up 10 years. 
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One study [++]1 reported that those who did not use snuff were more likely to be those who 


did not gain weight; the lack of snuff use increased the chances of not gaining weight. 
 


1 Nafziger 2007 


 


 Applicability: Partially applicable. One study reported an association between 


smokeless tobacco and was conducted in Sweden. 


 


3.12 Evidence statements for DISADVANTAGED GROUPS 
The definition used for this review is that ‘disadvantaged populations’ includes (but is not 


limited to) low socioeconomic status; ethnic minority groups; lesbian, gay, bisexual and 


transsexual (LGBT) community groups; travellers; and other groups with protected 


characteristics under the equality and diversity legislation. 


Studies included in this evidence statement are those that examined differential risk factors 


(in midlife) within the same cohort for disadvantaged groups. 


12.1 DG Dementia  
Smoking - Ethnic minority groups 


There is weak and limited evidence from one moderate quality study conducted in the US 


[+]1  that in midlife smokers there is no difference in risk of developing dementia by ethnicity.  


The study [+]1  examined associations between midlife smoking and incidence of dementia 


over twelve years in Caucasian and African American groups and found no differences in 


development of dementia by ethnicity. 


 Applicability: Partially applicable. The study was conducted in the US.  The study was 


limited to comparison of African American and Caucasian groups. There may be cultural 


and ethnic differences between US ethnic groups and the UK and the results may not be 


relevant to other ethnic groups. 


 


Smoking – Gender 


There is weak and limited evidence from one moderate quality study conducted in the US 


[+]1  that in midlife smokers there is no difference in risk of developing dementia by gender.  


One study conducted in the US [+]1  that examined associations between midlife smoking and 


incidence of dementia over twelve years in Caucasian and African American groups found no 


differences in development of dementia by gender. 
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 Applicability: Partially applicable. The study was conducted in the US.  The study was 


limited to comparison of African American and Caucasian groups. There may be cultural 


and ethnic differences between US ethnic groups and the UK.  
 


Alcohol - Low socioeconomic status (SES) 


There is weak and limited evidence from one moderate quality study conducted in France 


[+]2  that for people in lower SES groups high alcohol intake (>21 drinks/week) at midlife is 


related to poorer cognitive performance at follow up.  


One study conducted in France [+]2, found that for people with a lower SES based on 


occupational position, those with high alcohol intake (>21 drinks/week) had poorer cognitive 


performance than those consuming 4 -14 drinks per week over ten years follow up. Results 


were based on a test measuring psychomotor speed, attention and reasoning. The DSST 


test (digital symbol substitution test) score difference was - 2.1 points (95% CI -3.9, -0.3). No 


association between alcohol consumption and cognitive performance was found in those in 


intermediate or high socioeconomic groups.  


 


 Applicability: Partially applicable. The study was conducted in France.   


 


12.2 DG Cardiovascular (CVD) Outcomes 


Smoking – Gender 


There is weak and limited evidence from one moderate quality study conducted in Japan [+]3  


of little difference between midlife male or female smokers in risk of cardiovascular disease. 


One study conducted in Japan [+]3  found little difference in risk of total CHD or myocardial 


infarction (MI) between male and female smokers. For both men and women, current 


smoking was positively associated with the age-adjusted risk of total CHD or MI. The 


multivariate relative risk for current smokers versus never smokers in men was 2.85 (95%CI 


1.98, 4.12) for total CHD and 3.64 (95%CI 2.27, 5.83) for MI. For women the results were 


3.07 (95%CI 1.48, 6.40) for total CHD and 2.90 (95%CI 1.18, 7.18) for MI. 


 


 Applicability: Partially applicable. The study was conducted in Japan.   
 


Physical activity – Gender 


There is very weak and limited evidence from one moderate quality study conducted in 


Germany [+]4 of less risk of myocardial infarction (MI) in women participating in moderate or 


high levels of leisure time sports at midlife. 
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The study [+]4  reported that moderate or high levels of sports in leisure time were associated 


with significantly reduced risk of MI in women but not men in most fully adjusted models 


(adjusted for other major coronary heart disease risk factors). However this result was based 


on only a small number of women who participated in moderate or high levels of PA. 


 Applicability: Partially applicable. The study was conducted in Germany.   


 
1 Alonso 2009; 2 Sabia 2011; 3 Baba 2006; 4 Meisinger 2007 
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4. DISCUSSION 
 


Findings into context & implications of findings 
The DH has asked NICE to produce public health guidance on preventive approaches to be 


adopted in mid-life to delay the onset of disability, dementia and frailty in later life. Three 


evidence reviews and an economic model underpin the guidance. The reviews looked for 


evidence on a wide range of potential influences on well-being in later life and at the 


effectiveness and cost effectiveness of available interventions to act on these factors. This 


review (Review 2) aimed to identify if there were any specific issues or behavioural risk 


factors at midlife that should be considered by the PHAC team when designing the guidance. 


The specific objective was to synthesise the evidence for the association between modifiable 


behavioural risk factors in midlife (age 40-65 years) and dementia, disability and frailty in 


later life (DDF) (age >65 years).  


 


A comprehensive search of the literature was conducted using a wide range of search terms 


to identify the range of likely behavioural risk factors (such as physical activity, diet, smoking, 


alcohol, overweight, social exposure and integration, and hearing and vision-related 


behaviours) and the broad range of potential outcomes (relating to successful or healthy 


ageing, quality of life or wellbeing, dementia, disability, frailty including chronic conditions 


such as cardiovascular outcomes, cancer, diabetes, mood disorders and mortality).  


 


After a rigorous selection process, 164 observational longitudinal cohort studies that have 


measured behavioural risk factors in midlife and followed up outcomes for the same 


participants in later life were included in the review. The behavioural risk factors for which we 


found published data in midlife with relevant outcomes in later life were: physical activity and 


inactivity; diet and components of diet; smoking and smokeless tobacco (snuff/snus); alcohol; 


weight change or weight cycling; combinations of lifestyle components e.g. physical activity, 


diet and smoking; and leisure, cognitive activity or social networks. Studies of behaviour 


related to hearing or vision were sought but none were found that met the inclusion criteria 


for this review. 
 


Physical activity and inactivity 


Forty-five papers were found relating to PA, of which two specifically aimed to look at 


inactivity. Some studies reported multiple associations and different exposures relating to PA 


(an example would be a positive beneficial association with improved DDF outcomes for 


vigorous PA and null association for light activity) so where there are different associations 
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these have been reported in the tables. The available data covers different levels and 


intensity of PA and a few report specific types of activity (e.g. walking, active commuting). 


 


Twelve of the PA papers were conducted in the UK. Some of these were different 


publications from the same study e.g. Caerphilly cohort study, but which reported different 


behavioural risk factors or outcomes. Other included studies were mainly from OECD 


countries and most were from Europe and the US. 


 


Diet 


For diet, 48 studies were included. Some studies reported more than one relevant outcome 


or different types of exposure (e.g. fruit or vegetables) or amounts of exposure (e.g. low, 


moderate or heavy coffee consumption). Three studies reported outcomes relevant to 


successful ageing, seven reported disability and frailty outcomes, six dementia or cognitive 


outcomes, five on total mortality, fifteen on CVD outcomes, seven on diabetes outcomes, six 


on cancer outcomes, three on mental health, and three on other communicable diseases. Six 


studies reported on the relationships between diet or components of diet and preconditions 


(as specified in Figure 1) for DDF or NCC. 


 


Evidence was found covering midlife dietary patterns and consumption of dietary 


components, such as macronutrients and for specific foods. Included studies cover dietary 


patterns, fat (total, saturated, poly- and mono-unsaturated), protein, fibre, fruit and 


vegetables, fish, meat, red and processed meat, milk, salt, glycaemic index or glycaemic 


load, micronutrients, coffee, tea and caffeine. 


 


There is some consistent evidence (but from a limited number of studies) that a healthy diet 


in general (studies included e.g. ADA diets) or Mediterranean diet, and fruit and vegetables 


has beneficial effects on DDF and NCC outcomes. There is also some consistent evidence 


(again from a limited number of studies) that higher consumption of saturated fat or 


processed and red meat (reported together) in midlife is associated with poorer ageing, DDF 


and NCC outcomes.  There was some consistent evidence (from a limited number of studies) 


that coffee consumption in moderation may be beneficial. However, one study reported 


increased risk of coronary events with very heavy coffee consumption  


 


Smoking 


The review found a wealth of evidence from longitudinal cohort studies relating to the 


association between midlife smoking and dementia, disability, frailty outcomes (DDF). Fifty 


seven studies were included. Some studies reported more than one relevant outcome or 


different levels of exposure (e.g. heavy or light smoking and populations (e.g. current, former 
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and never smokers). Three studies reported healthy ageing outcomes, six with disability 


and/or frailty outcomes, seven reported total mortality, nineteen reported CVD outcomes, 


four on diabetes related outcomes, six with cancer outcomes, one on other chronic diseases 


(kidney disease).  


 


There was a very consistent association across studies between midlife smoking and poorer 


DDF and NCC outcomes. All included studies either reported poorer outcomes for those who 


smoked at midlife or a very small number of studies reported a null association. No studies 


reported beneficial outcomes in later life for midlife smokers. The majority of studies were 


rated as moderate quality with a few studies of high or low quality. Studies were conducted in 


men and women. Only a few studies examined differential risk factors for dementia between 


men and women and across different ethnic groups. The limited available evidence suggests 


similar risks of smoking on later health outcomes by gender or ethnicity.  


 


Smokeless tobacco 


One study reported longitudinal associations between smokeless tobacco (snuff/snus) and 


improved diabetes related outcomes. The use of smokeless tobacco was associated with 


lower insulin response. 


 


Alcohol 


Twenty four prospective cohort studies were included on alcohol intake between 40 and 64 


years of age (midlife), in relation to disability, dementia, cardiovascular outcomes, diabetes 


and metabolic syndrome, cancer and other outcomes assessed after 55 years of age (late-


life). Seven studies were conducted in the UK and the rest were mainly conducted in 


developed OECD countries,  


 


There was heterogeneity in the categorisation of self-reported alcohol intake levels.  Five 


articles (n=5) assessed the number of drinks consumed per week, one (n=1) differentiated 


teetotallers from alcohol users, five (n=5) documented the number of drinks per day, one 


(n=1) assessed the number of drinks per month, while the rest of the studies (n=12) used a 


combination of measurements examining alcohol intake over various time spans.   


 


Evidence specific to midlife alcohol consumption was mixed and inconsistent with smaller 


effect sizes than for smoking and physical activity. Some studies reported negative outcomes 


e.g. for dementia, mortality and cancer and some more positive outcomes e.g. for ageing and 


mental health. However studies found were sparsely distributed among different outcomes. 


Two studies reported moderate quality evidence of higher risk of dementia in non-drinkers 
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and heavy drinkers compared to moderate drinkers, but limited evidence was available 


specific to midlife. 


 


There was limited evidence, from one study, that for people in lower SES groups high alcohol 


intake (>21 drinks/week) at midlife is related to poorer cognitive performance in later life. 


 


Weight change, weight cycling 


Four studies were included that reported an association between weight change patterns in 


midlife and later outcomes. One study reported increased risk of hip fracture in those losing 


greater than 10% of their body weight (as determined from maximum weight during follow 


up). Two studies reported null relationships with weight loss/gain or cycling, one with 


mortality as an outcome and one with diabetes as an outcome. One study reported increased 


risk of dementia with weight change in midlife (independent of the direction of weight 


change). However the study that reported diabetes as an outcome also examined overall 


weight status, being overweight or obese appeared to be a more important factor in the 


association with diabetes than weight change.  


 


Combined lifestyles 


Three studies reported data for combinations of lifestyle programmes. One reported 


relationship between uptake of number of healthy behaviours with CVD and mortality. One 


reported the relationship of a combination of behavioural protective factors with cognitive 


function and one combinations of healthy behaviours (not smoking, BMI, fruit and veg intake, 


regular exercise, moderate alcohol intake). In those practising at least four behaviours there 


was a significantly lower risk of diabetes, vascular disease, cancer, dementia and cognitive 


impairment and mortality. 


 


Leisure, cognitive activity, social networks 


Four studies were found that examined the relationship between midlife activities and DDF 


outcomes. One study reported a beneficial effect of diversity and intensity of intellectual, 


passive and physical activities on later risk of Alzheimer’s disease. Three studies reported 


relationships with cognitive function, all found a beneficial association. The activities ranged 


from engagement with number of activities, social network size and political, mental or socio-


cultural activities.  


 


However one study examined both activity participation in relation to cognitive ability over 


time but also in relation to the baseline cognitive activity and the results suggested that while 


activity participation is related to cognitive ability across adulthood it may be intrinsically 


related to the baseline cognitive function (Bielak 2012). 
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Other health-related behaviours 


Evidence was sought but not found within the inclusion criteria for other behaviours including 


vision and hearing related behaviours. 
 


Disadvantaged groups/health inequalities 


Data relating to disadvantaged groups was also limited with some sparse data on people 


with low SES, ethnic minority groups and gender in midlife with relevant outcomes. This data 


is summarised for each health behaviour. No relevant data was found for other groups 


covered by the equality and diversity legislation. 


 


Limitations of the evidence, gaps 


Most of the evidence found comes from Europe or the US or other developed OECD 


countries. There is a fairly good representation of studies from the UK. 


 


Limited evidence was found specifically relating to midlife behaviours for leisure activities 


including cognitive activities and social networks, weight change and weight cycling and 


smokeless tobacco. While many diet-related studies were found they covered a broad range 


of diets and dietary components. There were some diets or dietary components for which 


studies specifically pertaining to midlife were not found. Data relating to disadvantaged 


groups was also limited. Some sparse data on people with low SES, ethnic minority groups 


and gender in midlife was found. No longitudinal data was found relevant to other groups 


covered by the equality and diversity legislation such as LGBT groups or travellers.  


 


Much of the data used to assess behaviour was self-reported. For physical activity all studies 


used self-reports of activity except one which used accelerometry. For smoking many studies 


used self-reports with biochemical confirmation of smoking status.  Most diet and alcohol 


behaviour was self-reported. However, in general outcome data was assessed objectively 


using clinical data and medical records or registers.  


 


The review only includes longitudinal observational studies, which can show an association 


between midlife risk factors and later life outcomes. However associations from this type of 


study are not necessarily causal.  


 


Limitations of the review  


The remit of this review was specifically to identify midlife behavioural risk factors for DDF 


outcomes and common NCCs in later life. Determinants of dementia, disability, frailty over 


the whole lifecourse were not included. Pragmatically, due to the wide scope of the review, 
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the large amount of literature covering behavioural risk factors and the outcomes of interest, 


and the timescales for the review, the searches were focused on studies with midlife-related 


terms in the title, abstract or related MeSH indexing to identify those studies that specifically 


aimed to report on midlife exposure. The implication is that cohort studies that have followed 


individuals from mid- to late life and reported associations of interest without specifying 


midlife terms in the title or abstract were not identified by the searches. This might explain 


some of the gaps in evidence and further work is ongoing (though beyond the scope of this 


report) to address this limitation.  


 


Because a very large amount of data was found for a wide range of risks and outcomes, the 


search limitations are unlikely to have an impact on the overall findings. In fact, it appears 


that a lot of what we know of the associations between behavioural risk factors and late life 


outcomes comes from studies conducted in people in mid-life. So, where caution should be 


exercised is in extrapolating the mid-life associations to older age groups – the direction and 


magnitude of these associations vary across the life cycle. This is the focus of several work 


packages undertaken by NIHR SPHR Ageing Well programme, which should complement 


the findings of this review with regards to identifying behavioural risk factors that are 


amenable to change for improved health outcomes in later life.  


 


5. OVERALL SUMMARY AND RECOMMENDATIONS 
 
Physical activity 
There is consistent evidence that midlife physical activity has a beneficial effect on later life 


DDF and NCC outcomes. However, one report (from 45) reported increased risk of bladder 


cancer in men participating in vigorous activity at midlife.  


 The promotion of physical activity in all midlife populations including men and women and 


different ethnic groups should be addressed by the guidance. All types of activity appear 


to have a positive relationship with outcomes. 


 
Diet 


 A healthy diet (standard guidelines) or Mediterranean-type diet could be recommended, 


also diets which minimise consumption of saturated fat, increase fruit and vegetable 


intake with moderate consumption of processed or red meat. Coffee consumption in 


moderation.  
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Smoking 
There is consistent evidence that prevention, reduction and cessation of smoking behaviour 


in all midlife populations including men and women and different ethnic groups could lead to 


improved outcomes. 


 Smoking prevention, reduction and cessation in midlife should be addressed by the 


guidance. 


 
Alcohol 


 Evidence specific to midlife alcohol consumption was mixed (across studies and across 


outcomes). It is not clear from the findings of this review whether there is a safe level of 


alcohol consumption, so caution should be exercised in making recommendations in that 


respect.  


 


Combined healthy lifestyle programmes 


 Consideration could be given to programmes which combine at least two or more 


aspects of healthy behaviour (from PA, healthy diet, non-smoking, alcohol in moderation, 


leisure activities)  


 


Leisure activities/social activities 
There is some evidence that those who participate in a diverse range of intellectual, passive, 


physical and leisure activities have better cognitive outcomes.  


 Consideration could be given to improving social support and access to activities. This 


could be incorporated into healthy lifestyle programmes (with evaluation to build the 


evidence base). 
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APPENDIX A – Evidence tables of included primary studies 
 
 


Study Details: authors, year, citations, country of study, aim of study, study design, quality 
score [++, +, or -], applicability [++, +, or -]                                                                                            
 
Source Population 
* Country of study  
* Number of people who participated in original study (or who were initially contacted to participate or 
selected from register) with sex breakdown, if available (provide study name) 
 
Study (eligible and selected) population 
* Number of people who participated in this particular study/wave  
* Location (city and country) 
* Recruitment strategies (e.g. media advertisement, birth register, class list, area) 
* Study time period/ length of follow-up  
* Sex breakdown  
(if available, include SES- and ethnicity-breakdown) 
* Mean age, or age at midlife and late-life examinations, if reported 
* Response rate and loss to follow-up (% and number) 
* State if the eligible population is considered by the study authors as representative of the source 
population. 
Excluded populations: Who and how many were excluded 
Attrition: Details on attrition (n lost to follow-up and why; was loss to follow-up higher in specific sub-
groups [e.g. SES], as indicated by study authors)                                                
 
Exposures at midlife 
* Relevant exposures reported at midlife (with units) e.g. PA, diet, alcohol, smoking at baseline 
* Time period during which the exposures were ascertained 
* Report how  exposures were measured – objective/subjective e.g. self-reported questionnaire or 
independent objective assessment 
 
Outcomes at 55 years or over 
* State all outcomes assessed  
* Details on outcome 
measurement/ ascertainment   
* Report how  outcomes were measured – objective/subjective e.g. self-reported questionnaire or 
independent objective assessment 
* Time period during which cases were ascertained  
* Note: indicate that measures have been validated only if this has been explicitly reported by the 
author 
 
Analysis 
* Analysis strategy used for multivariate model, e.g. logistic regression 
* Report all confounders 
 
Results, limitations, source of funding 
* Include number of people who developed relevant outcome (with sex breakdown)  
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* Include statistically significant relevant effect estimates adjusted for all or as many covariates as 
possible (e.g. report OR, RR, HR with CI)  
* Mention highly significant trends (do not need to report effect estimates for each level; however, 
state p-value of trend test) 
* Include relevant and statistically significant interactions (report effect estimates with CI)  
Limitations: 
* Include limitations identified by study authors 
* State additional study limitations not reported by study authors (only if significant and obvious biases 
have been omitted) 
Source of funding: 
 
Authors: Agahi N, Shaw BA 
Year: 2013 
Citation: Preventive Medicine 57(2): 107-112 
Country of study: Sweden 
Aim of study: To assess smoking trajectories from midlife to old age and the development of non-life-
threatening health problems in a 34-year time span 
Study design: Longitudinal 
Quality score: (++, + or -): - 
 
Source population 
Data for this study originated from the Swedish Level of Living Survey, a nationally representative 
study of Swedish people ages 18-75 years, and the Swedish Panel Study of Living Conditions of the 
Oldest Old, which comprised participants from the first study over the age of 75 years. 
 
Study (eligible and selected) population 
 Data from the 1968, 1981, 1991 and 2000 phases of first study merged with data from 2002 phase 


of second study 
 Up to 34 years follow-up of individuals that were 30-50 years of age at baseline in 1968 
 Final sample: 1060 people (52% of original sample) 
Follow-up: Of the people meeting the inclusion criteria, 655 (32%) died during follow-up. Those who 
died during follow-up were older, less well educated, more likely to smoke, had more mobility 
impairment and psychological distress at baseline compared with those included in study 
Exclusion: - 
Attrition: Of 2051 people meeting the inclusion criteria, 336 (16%) people did not participate in study 
phases or had missing variable values (and 655 or 32% died) 
 
Exposures at midlife 
>Smoking was assessed using structured participant interviews  
>Smoking status trajectories assessed in 1968, 1981, 1991, 2000/2002 
 
Smoking categories: current non-smoking, light smoking (< 10 cigarettes/day), heavy smoking (10+ 
cigarettes/day)  
Persistent heavy smokers (n=81): those who smoked throughout the period, with heavy smoking 
reported for at least 3 study waves 
Persistent light smokers (n=63): those who smoked throughout the follow-up period, but with two or 
fewer episodes of heavy smoking  
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Former smokers: smoking in the first and/or second study waves 
Former heavy smokers (n=107): those who reported mostly heavy smoking 
Former light smokers (n=176): light smokers  
Persistent non-smokers (n=633): never smoked 
 
Outcomes at 55 years or over 
>Three outcomes assessed using structured interviews: mobility impairment, musculoskeletal pain, 
psychological distress 
>Mobility impairment: index measuring ability to walk, run, go up and downstairs without difficulties 
(0=no mobility problems; 3=mobility in all 3 domains) 
>Index of musculoskeletal pain and index of psychological distress based on summary score of health 
problems in past 12 months ranging from 0 (no pain) to 6 points (severe pain) and from 0 (no 
symptoms) to 8 points (severe problems in all domains assessed), respectively 
Musculoskeletal pain index: assessed perceived pain in hands, elbows, legs or knees, shoulders, 
back, hips, sciatica 
Psychological distress index: assessed anxiety, nervousness, anguish, general fatigue, sleeping 
problems, depression 
 
Analysis 
Analysis strategy: Multivariate, multinomial regression analysis was used to assess smoking 
trajectories from midlife to old age and the development of non-life-threatening health problems  
Confounders: Age, education, sex 
 
Results, limitations, source of funding 
 Rate of increase in mobility impairment was steepest among persistent heavy smokers 


(coeff.=0.01, SE=0.004), and former heavy smokers (coeff.=0.01, SE=0.003) in comparison with 
non-smokers over 34 years of follow-up 


 Compared to non-smokers, former light smokers had statistically significantly steep progression of 
mobility problems over 34 years of follow-up (coeff.=0.006, SE=0.003) 


 Compared to the persistent non-smoking group, faster increases in mobility impairment were 
observed for all smoking trajectory groups 


 Heavy smokers had higher levels of psychological distress at baseline compared to persistent 
non-smokers, and this difference did not change over the follow-up period 


Limitations:  
1. Selective survival, leaving healthier individuals in sample 
2. Shorter period for observing the development of health problems for younger segments (follow-up 


until 2000) than for older segments (until 2002) in study; thus number of health problems may be 
underestimated in younger participants 


Source of Funding: none reported 
 
Authors: Agrigoroaei S, Lachman ME 
Year: 2011  
Citation: Journals of Gerontology Series B-Psychological Sciences & Social Sciences 66 Suppl 1: 
i130-140 
Country of study: United States 
Aim of study: To examine combined effect of psychological, social, and physical factors on cognitive 
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functioning (above and beyond the effects of sodiodemographics, risk factors, cognitive activities 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Data used from 1995-96 and 2004-05 national survey called Midlife in the United States (MIDUS), as 
well as a survey subsample, the Boston Longitudinal Study (BOLOS). BOLOS measurements taken 
one year after MIDUS measurements.  
Overall purpose: are behavioral, social, psychological, biological, neurological factors assessed in 
MIDUS associated with cognitive performance measured in MIDUS, as well as with subsequent 
cognitive functioning measured over 10-year-period in BOLOS   
 
Study (eligible and selected) population 
Specific study aims: 
1. MIDUS Time 2 (2004-05): cross-sectional assessment of influence of psychosocial and 


behavioural factors on cognitive performance 
2. Influence of changes in the number of factors from Time 1 (1995-96) to Time 2 (2004-05) on 


cognition at Time 2 
3. National probability sample of 4,238 non-institutionalised adults from 48 states selected through 


random-digit dialing 
>included 949 siblings of main respondents 
1,913 twins selected from national sample of 50,000 households 
Time 1: 7,100 participants ages 24-75 years (mean=46.40, SD=13.00) 
Time 2: 4,900 participants ages 32-84 years (mean=55.45, SD=12.44) remaining  (75% of people 
from Time1 
Overall response rate: 70%  
1 year after MIDUS Time 1, 302 people  ages 24-74 years (mean=47.89, SD=13.74), living in Boston 
recruited for BOLOS 
1 year after MIDUS Time 2, 151 people who participated in first BOLOS wave participated in second 
BOLOS wave (68% participation rate); participants ages 34-84 years (mean=59.99, SD=12.81)    
Exclusion: - 
Attrition:  
i) Participants at Time 2 indicated positive selection on variables compared to those who 


dropped out.  
ii) Participants of BOLOS T2 were more education compared to non-participants of this wave 
 
Exposures at midlife 
Control beliefs: Perceived control over life outcomes assessed using MIDUS sense of control scale, 
with scores ranging from 1-7 (higher values = higher sense of control) 
Quality of social support: 12 items assessed social strain in relationships, with scores ranging from 
1-4 (higher values = higher quality of social support) 
Physical exercise: Frequency of engaging in vigorous physical activities, with scores ranging from 1-
6 (higher values = more frequent physical exercise) 
Psychosocial and behavioural protective composite score of above variables created (scores of 
aforementioned variables summed and higher values represent greater number of factors present at 
higher level) 
Exposures assessed: 
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Influence of MIDUS protective composite  
Interaction of MIDUS composite with age and education 
Influence of Time 1 MIDUS protective composite score and difference in MIDUS protective composite 
scores between Time 2 and Time 1 
 
Outcomes at 55 years or over 
Seven cognitive domains assessed over telephone at Time 2 in MIDUS using the Brief Test of Adult 
Cognition by Telephone; cognitive factors grouped into episodic memory and executive functioning  
Cognitive factors, such as short-term memory, speed of processing, reasoning, and vocabulary, 
assessed in person at Time 1 and Time 2 in BOLOS 
 
Analysis 
Analysis strategy: Hierarchical multiple regression 
 
Confounders:  
i) Frequency of engaging in cognitive activities 
ii) Age sex, level of education, race, waist circumference, smoking, alcohol or drug problems  
iii) Health status including history of diabetes, stroke, lupus, HIV or AIDS, MS, epilepsy or other 


neurological disorders, cancer, heart disease 
 
Results, limitations, source of funding 
MIDUS 
 The number of behavioural protective factors were positively associated with memory (b = 0.03, p 


= 0.032) and executive functioning, (b = 0.06, p < 0.001), and a significant percent of model 
variance was explained by these factors over and above the confounders assessed (R2 change = 
0.001, R2 change = 0.003, respectively) 


 The association between education and cognition was reduced by the number of protective factors 
for episodic memory (b = –0.04,  p = 0.015) 


BOLUS 
 Time 1 protective composite positively associated with change in reasoning (b = .10, p = .045) 
 The number of protective factors reduced the association between education and reasoning 


abilities when the interactions of the protective composite with age and education were entered in 
the model (b = –.09, p = .045)  


Limitations:  
1. Small sample size of BOLUS 
2. Approach used to compute protective composite cannot provide universal guidelines (method of 


dividing participants into high and low categories may not be clinically meaningful) 
3. Optimization of self-reported measures through use of multiple indicators 
4. Residual confounding from unexplored variables such as level of stress, personality profiles, 


nutrition 
Source of funding: National Institute on Aging and the John D. and Catherine T. MacArthur 
Foundation Research Network on Successful Midlife Development  
 
Authors: Akbaraly T, Sabia S, Hagger-Johnson G, Tabak AG, Shipley MJ, Jokela M… Kivimaki M 
Year: 2013 
Citation: American Journal of Medicine 126(5): 411-419 
Country of study: England 
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Aim of study: The association between diet at midlife assessed using dietary patterns and adherence 
to the Alternative Healthy Eating Index (AHEI) and overall health at older ages 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
London-based office staff ages 35-55 years and working in civil service departments; recruited for 
Whitehall II study. Baseline screening of 10,308 participants in 1985-1988. 
 
Study (eligible and selected) population 
Baseline: Phase 3 of study took place 1991-1996 and 8815 people included 
Study comprised 5350 people at least 60 years of age at end of follow-up in phase 9 (2007-2009) 
3775 (70.6%) men and 1575 (29.4%) women included 
Follow-up: 16-years 
Exclusion:  
i) Participants with no history of stroke, myocardial infarction, or cancer (n=7032) in 1991-1996 


at phase 3 
ii) For this particular study, 1682 excluded (more likely to be women, younger, less likely to have 


a higher AHEI score) 
Attrition: Included participants were less likely to be younger, to have a higher AHEI score, and better 
health outcomes compared to excluded participants  
 
Exposures at midlife 
>At phase 3, participants completed a semi-quantitative food-frequency questionnaire (hence, self-
report): 
Nutrient intakes of food items were computed by multiplying the consumption frequency for each food 
by its nutrient content and then summing the nutrient contributions from all foods  
Validity and reliability of questionnaire has been established 
Dietary variables (exposure) for each participant included:  
1. Dietary patterns: “healthy-foods” diet versus “Western-type” diet (see analysis) 
2. AHEI score based on intake of vegetables, fruits, nuts and soy, ratio of white meat (seafood and 
poultry) to red meat, total fibre, trans fat, ratio of polyunsaturated fat to saturated fat, long-term 
multivitamin use, alcohol consumption; higher AHEI scores represent healthier diet 
 
Outcomes at 55 years or over 
>Five outcomes ascertained from three follow-up screenings in 1997-99, 2002-04, 2008-09: ideal 
aging, nonfatal cardiovascular disease at follow-up, cardiovascular death, noncardiovascular death, 
natural or normal aging 
Records from national health registers (e.g. national cancer registry), self-reported questionnaires and 
medical records used for case ascertainment  
Deaths identified through National Health Services Central Registry 
>Ideal aging at age 60 and older defined as: 
Being alive 
Absence of chronic diseases, such as CHD, stroke, cancer (identified through cancer registry), 
diabetes (identified through self-reported doctor diagnosis, use of anti-diabetic medication, oral 
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glucose tolerance test) 
Absence of mental health problems (>42 in mental health scale of the Short Form General Health 
Survey) 
Good cardiometabolic functioning (based on systolic blood pressure and fasting glucose), respiratory 
functioning (forced expiratory volume at phase 9), musculoskeletal (walking speed), and cognitive 
functioning (5 cognitive tests at phase 9) 
 
Analysis 
Analysis strategy: Principal component analysis of the 127 food-frequency questionnaire items was 
performed and two dietary patterns were derived: 'healthy foods patterns' (had high loadings for intake 
of vegetables, fruit, fish) and the 'Western-type diet' (high loadings for items such as fried food, 
processed and red meat, pies, etc.); for each dietary pattern: factor scores were divided into tertiles 
and participants were categorised into the appropriate tertile based on their score. Logistic regression 
was used to assess the association between dietary variables and each dichotomous aging outcome 
Confounders: Age, sex, total energy intake, smoking, physical activity 
 
Results, limitations, source of funding 
 4% of participants met ideal aging definition, 12.7% developed a nonfatal cardiovascular disease, 


2.8% died from cardiovascular disease, 7.3% died from noncardiovascular causes over 16 year 
follow-up; 73.2% showed natural aging 


 The odds for ideal aging were lower for participants in the top tertile of the Western-type diet 
(OR=0.58, [0.36, 0.93]) compared to the bottom tertile 


 High adherence to the AEHI recommendations was associated with lower odds of CVD and non-
CVD deaths (OR=0.60, [0.39, 0.92]; OR=0.75, [0.57, 0.98], respectively)  


Limitations:  
1. Possibly lack of statistical power 
2. Generalizability issues as participants are mainly white, office-based civil servants 
3. Somewhat imprecise method of assessing dietary intake using semi-quantitative food-frequency 


questionnaire 
4. Residual confounding 
Source of funding: None reported 
 
Authors: Alonso A, Mosley TH Jr, Gottesman RF, Catellier D, Sharrett AR, Coresh J 
Year: 2009 
Citation: Journal of Neurology, Neurosurgery & Psychiatry 80(11): 1194-1201 
Country of study: USA 
Aim of study: To study the association between cardiovascular risk factors and incidence for 
dementia among Caucasians and African American people 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Population-based cohort of 15,792 participants ages 45-64 recruited in 1987-9 from Forsyth County, 
North Carolina; Jackson, Mississippi; Washington County, Maryland; suburbs of Minneapolis, 
Minnesota in United States for Atherosclerosis Risk in Communities (ARIC) study. Participants were 
examined at baseline in 1987-9 and every three years until 1996-1998. 
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Study (eligible and selected) population 
Analysis restricted to white individuals from Minnesota, Washington County and Forsyth County 
communities and African Americans from  Jackson and Forsyth County (n=11,151) 
Response rate: 86% 
Follow-up: From 1990-92 to occurrence of hospitalisation with dementia, death, loss to follow-up, or 
31 December 2004, whichever occurred earlier 
Exclusion: - 
Attrition: No details provided 
 
Exposures at midlife 
Lifestyles (e.g. smoking) assessed in 1990-92 
 
Outcomes at 55 years or over 
Incident dementia identified through participant or proxy report and chart abstraction of hospital 
discharge codes between 1990-92 and Dec. 31 2004 
Dementia cases ascertained at annual follow-up of participants  
Cognitive function assessed via interviews using three neuropsychological tests measuring memory, 
sustained attention and psychomotor speed, flexibility of verbal thought processes 
 
Analysis 
Analysis strategy: Cox proportional hazard models to estimate hazard ratios of dementia by 
presence of cardiovascular risk factors at baseline 
Confounders: Sex, race, educational level, occupation, study centre, scores in cognitive assessment 
at baseline, presence of cardiovascular factors (hypercholesterolemia, BMI, hypertension, diabetes), 
APOE 4 
-age assessed as confounder and as effect modifier 
 
Results, limitations, source of funding 
 203 dementia cases identified during 142,625 person-years of follow-up 
 Current smokers were more likely to develop dementia compared to those who had never smoked 


[HR=1.7, (1.2, 2.5)]; no differences by race, sex, or APOE4 genotype categories (when baseline 
cognitive scores were not controlled for) 


 Stratification by age at examination: among those <60 years of age, current smokers were more 
likely to develop dementia than those who had never smoked [HR=2.2, (1.2, 4.1)]  


Limitations:  
1. Hospital discharge diagnoses used to ascertain dementia cases likely underestimate disease 


burden; dementia may be undetected in subgroups with high prevalence of comorbidities (e.g. 
smokers) 


2. Subgroups (e.g. smokers) have higher risk of hospitalisation, therefore dementia more likely to be 
detected in these groups 


Source of funding: National Heart, Lung and Blood Institute 
 
Authors: Andel R, Crowe M, Pedersen NL, Fratiglioni L, Johansson B, Gatz M 
Year: 2008 
Citation: Journals of Gerontology Series A-Biological Sciences & Medical Sciences 63(1): 62-66. 
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Country of study: Sweden 
Aim of study: Explored the association between physical exercise at midlife and subsequent risk of 
dementia 
Study design: Case-control analysis and co-twin control analysis 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 4506 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 3224 
Characteristics  
Case control: %Women 61; Age at cognitive screening, mean (SD) 79.5 (5.0); Age at baseline, mean 
(SD) 48.1 (5.0); Education, % more than basic 37; smoke,% yes 30; Drink alcohol, % yes 70; Fruits 
and vegetables in diet. % small or no part 21; BMI 11; Angina pectoris, % yes 25  
Twin study Controls: Age at cognitive screening 82.2 (4.9); Age at baseline 50.8 (5.3); Education, 11 
more than basic 30; Smoke, n yes 15; Drink yes 56; Fruits and vegetables in diet, small  or no part 16; 
BMI, 15; Angina  pectoris, 11 yes 22; Leisure time physical activity, 11 Cases Age at cognitive 
screening 82.1 (5.0); Age at baseline 50.9 (5.3); Education, 11 more than basic 23; Smoke, yes 23; 
Drink yes 56; Fruits and vegetables in diet, small or no part 15; BMI, 13; Angina  pectoris, 11 yes 26; 
Leisure time physical activity, 11 
Location: Sweden 
Recruitment strategy: Swedish Twin Registry 
Length of follow-up:   
Case-control: Hardly Any 31.3 (1.0); Light 31.5 (1.0); Regular 31.6 (0.9); Hard 31.4 (1.1) 
Twin Controls: 31.3 (1.4); case 31.2 (1.4) 
Response rate and loss to follow-up: 70% combined 
Eligible population: Swedish Twin Registry 
Excluded populations: 730 refused to participate, 173 could not be reached, 155 could not be 
interviewed due to physical problems and an informant was not available, and 82 died before they 
could be interviewed. An additional 232 persons were screened as suspect for cognitive impairment 
but were not worked up. 
 
Exposures at midlife 
Relevant exposures: Physical exercise 
Time: 1967 or 1970 
Measurement of exposure: Swedish Twin Registry 
 
Outcomes at 55 years or over 
Outcomes: Dementia 
Outcome measurement: Screened for cognitive impairment followed by full clinical evaluation 
Time: Not reported    
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Analysis 
Analysis strategy: Logistic regression and conditional logistic regression 
Confounders: - 
Case control: Age at cognitive screening, gender, education, smoking, alcohol consumption, portion 
of fruits and vegetables in diet, BMI and angina pectoris 
Twin study: Education, portion of fruit/vegetables in diet, current smoking status, alcohol 
consumption, BMI and angina pectoris 
 
Results, limitations, source of funding 
Number: 264 cases with dementia (176 had Alzheimer's disease). 90 twin pairs discordant for 
dementia 
Effect estimates: 
Case-Control 
OR (95% Cl) P 
Dementia  
Hardly Any 1.00 (ref.); Light 0.63 (0.43-0.91); p  .014  
Regular 0.34 (0. 16-0.72); p 0.05 
Hard 0. 70 (0.40-1.24) p .215 
p for Trend .178 
AD  
Hardly Any 1.00 (ref.); Light 0.64 (0.41-1.00) p .051  
Regular 0.34 (0.14-0.86) p .022  
Hard 0.65 (0.33-1.29) p  .217  
p for Trend .339 
Twin study 
Association Between Exercise at Midlife and Dementia 
OR (95%CI) P 
0.66 (0.24-1.83) .425 
Significant trends: Exercise at midlife may reduce the odds of dementia in older adulthood 
Limitations:  
1. Self-report data; used prevalent cases of dementia; could not control for 
2. Specific physical conditions; only able to identify a small number of twin pairs discordant for 


dementia 
Source of funding: National lnstitute on Aging (NIA) grants ROl AG08724 and P30 AG17265, and by 
an Alzheimer's Association/Zenith Fellows Award 
 
Authors: Anttila T, Helkala EL, Viitanen M, Kåreholt I, Fratiglioni L, Winblad B… Kivipelto M 
Year: 2004 
Citation: BMJ 329(7465): 539 
Country of study: Finland 
Aim of study: Association between midlife alcohol consumption and subsequent mild cognitive 
impairment and dementia in old age  
Study design: Longitudinal 
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Quality score: (++, + or -): + 
 
Source population 
Participants selected from eastern Finland during 1971-1987 as part of Cardiovascular Risk Factors, 
Aging and Dementia (CAIDE) Study. Study response rates between 82% and 90%  
 
Study (eligible and selected) population 
1018 out of 1464 people (70%) ages 65-79 years invited for re-examination in 1998 participated 
632 women and 386 men with mean age of 48.3 years at midlife examination in 1972/1977, and 71.7 
years at follow-up examination in 1998. 
Follow-up: From 1972-77 to 1998 
Exclusion: - 
Attrition: Non-participants at the follow up visit in 1998 were, at the midlife assessment, older than 
the participants; had spent less time in education, and had dementia in old age more often than the 
participants. 40 cases of dementia did not participate 
 
Exposures at midlife 
Frequency of alcohol consumption assessed using self-administered questionnaire administered at 
midlife in 1972 and 1977, as well as in the follow-up examination in 1998 
Frequency of alcohol consumption categorized as: never drank, drank infrequently (less than once a 
month), drank frequently (several times a month) 
 
Outcomes at 55 years or over 
Cognitive function assessed in 1998 using MMSE, with scores <=24 on MMSE selected for further 
examination 
Mild cognitive impairment diagnosed according to Mayo Clinic Alzheimer Disease Research Center; 
diagnostic criteria; dementia diagnosis based on DSM-IV, Alzheimer’s disease diagnosed according to 
National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s 
Disease and Related Disorders Association 
 
Analysis 
Analysis strategy: Logistic regression used to investigate association between midlife alcohol 
consumption and subsequent mild cognitive impairment and dementia. Effect modification by APOE4 
assessed 
Confounders: Age, sex, education, midlife BMI, total cholesterol concentration, smoking status, 
follow up time, midlife systolic and diastolic blood pressure, history of myocardial infarction and stroke 
at follow-up 
 
Results, limitations, source of funding 
 61 (5.8%) participants had mild cognitive impairment, 48 (4.6%) had dementia of whom 37 (77%) 


had Alzheimer’s disease 
 The odds for mild cognitive impairment were higher for those who never drank and those who 


drank frequently compared to infrequent drinkers (OR=2.15 [1.01, 4.59] and  OR=2.57 [1.19, 5.52], 
respectively) 


 Among carriers of the APOE4, the risk of dementia was greater for frequent drinkers compared to 
non-drinkers (OR=7.07, [1.37, 36.60]) 
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 E4 carriers who drank infrequently and e4 carriers who drank frequently were 2.3 and 3.6 times 
more likely to develop dementia, respectively, in comparison with participants who never drank 
and did not carry e4; similar results were observed when dementia and mild cognitive impairment 
were assessed together as one outcome   


 Sex stratification: an increased risk of mild cognitive impairment was observed for frequent male 
drinkers compared to infrequent male drinkers [OR=5.03, p=0.02] 


Limitations:  
1. Recall bias with respect to self-reported alcohol consumption  
2. Selective survival related to APOE4 (heavy drinkers may be more likely to develop vascular 


morbidity, and presence of APOE4 can increase mortality) – this can underestimate relationship 
between alcohol drinking and dementia  


Source of funding: Aging Program of the Academy of Finland,EVO-grants of Kuopio University 
Hospital and Academy of Finland grants (Insamligsstiftelsen för Alzheimer- och Demensforskning), 
and the Gamla Tjänarinnor Foundation 
 
Authors: Ascherio A, Zhang SM, Hernán MA, Kawachi I, Colditz GA, Speizer FE, Willett WC 
Year: 2001 
Citation: Annals of Neurology 50: 56–63 
Country of study: USA 
Aim of study: To examine the relationship of coffee and caffeine consumption to the risk of 
Parkinson’s disease among health professionals and nurses 
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
51,529 male health professionals (mostly white, of European ancestry), ages 40-75 years, were 
recruited in 1986 to participate in HPFS study. 121,700 female nurses ages 30-55 years, living in 11 
states (mostly white, of European ancestry), recruited in 1976 to participate in NHS study. Follow-up 
every two years. 
 
Study (eligible and selected) population 
Average follow-up of 9.2 years for 47,351 men and 15.5 years for 88,565 women 
Follow-up: 
< 3% loss to follow-up for men and < 2% for women 
Follow-up for deaths more than 98% complete 
Follow-up: from 1986 (for men part of the HPFS) or 1980 (for women part of the NHS) to the 
occurrence of Parkinson’s, death, or end of follow-up in June 1996  
Exclusion: 
i) Participants diagnosed with Parkinson’s disease, stroke, or cancer before they answered 


baseline questionnaire  
ii) Men and women with extreme daily caloric intakes or incomplete food-frequency 


questionnaires at baseline 
Attrition: - 
 
Exposures at midlife 
Caffeine intake and dietary information assessed every 2-4 years using semi-quantitative food-
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frequency questionnaire (SFFQ); first administered in 1980 (NHS); assesses consumption of coffee, 
tea, chocolate, decaffeinated coffee, soft drinks with or without caffeine  
Questionnaires assessed consumption (of 1 cup of coffee, 1 cup of tea, 1 glass of soft drink, 1 ounce 
of chocolate) during previous 12 months and allowed for 9 response categories ranging from never to 
6 or more per day 
Intakes of nutrients and caffeine calculated based on US Department of Agriculture assuming that 
caffeine content was 137 mg per cup of coffee, 47 mg per cup of tea, 46 mg per can or bottle of cola, 
7 mg per serving of chocolate candy 
Reproducibility and validity of SFFQ evaluated within the NHS and HPFS; has good validity and 
reproducibility (when self-reported coffee intake was compared with dietary records, correlation 
coefficient was 0.78-0.93) 
For women, 1980 SFFQ and slightly more refined 1984 version was used to calculate caffeine 
consumption as well as cumulative average of caffeine consumption from all the available 
questionnaires prior to the beginning of each 2-year period 
 
Outcomes at 55 years or over 
Parkinson’s disease cases 
Measurement of outcomes:  
Lifetime occurrence of Parkinson’s disease included in 1988 (HPFS) and 1994 (NHS) questionnaires; 
Parkinson’s disease diagnosis within last 2 years assessed in subsequent questionnaires  
Medical records and/or neurologist/internist/GP confirmed new patient self-reported diagnoses of 
Parkinson’s and certainty of diagnosis (definite, probable, possible)  
Deaths were reported by next of kin, co-workers, postal authorities, or the National Death Index 
When Parkinson’s listed as cause of death on death certificate, same process of outcome 
ascertainment was followed as for non-fatal cases 
 
Analysis 
Analysis strategy: Pooled logistic regression with two-year intervals to assess the relationship 
between  
caffeine intake from different sources and the risk of Parkinson’s disease in men and women, 
separately 
Confounders: Age, smoking, BMI, alcohol consumption, physical activity, niacin intake, use of HRT 
 
Results, limitations, source of funding 
 157 cases of Parkinson’s disease in men and 131 in women 
 (in men and women, coffee consumption was strongly associated with smoking and weakly 


associated with alcohol use) 
 Among men, after adjustment for age and smoking, the relative 


risk of Parkinson’s disease was 0.42 (95% CI: 0.23–0.78; p for trend < 0.001) for participants 
consuming >6 cups/day compared to those consuming 0 cups/day 


 Men: significant inverse association observed between: coffee consumption  and risk of 
Parkinson's (p for trend= 0.004), caffeine from non-coffee sources and risk of Parkinson's (p for 
trend < 0.001), as well as, tea and Parkinson's (p for trend= 0.02)   


 Women: the relationship between caffeine intake and risk of Parkinson’s disease was U-shaped, 
with the lowest risk observed for those reporting one–three cups of coffee/day compared to those 
reporting zero cups/day 


Limitations:  
1. Possible non-differential misclassification of caffeine 
2. Chance or interaction with other factors could be plausible explanations for associations observed 
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3. Participants were mostly white, of European ancestry, so limited generalizability  
Source of funding: National Institutes of Health 
 
Authors: Baba S, Iso H, Mannami T, Sasaki S, Okada K, Konishi M; Shoichiro Tsugane; JPHC Study 
Group 
Year: 2006 
Citation: European Journal of Cardiovascular Prevention & Rehabilitation 13(2): 207-213 
Country of study: Japan 
Aim of study: To determine the sex-specific relationships of smoking with the risk of CHD 
Study design: Longitudinal 
Quality score: (++, + or -): +  
 
Source population 
27,063 men and 27,435 women, ages 40-59 years, and born between 1930-1949, and registered in 
14 administrative districts supervised by public health centre areas on Jan 01, 1990 
 
Study (eligible and selected) population 
19,794 men and 21,513 women (registered, non-institutional residents) 
Follow-up: 88% follow-up. 11 years follow-up from 1990 to 2001 (from collection of baseline 
questionnaire to first endpoint, death, or Jan. 1 2002) 
Exclusion: Participants with history of MI, angina pectoris, stroke, cancer 
Attrition: - 
 
Exposures at midlife 
Self-administered lifestyle questionnaire distributed in 1990 and completed between Jan. 1990 and 
May 1992 
Smoking and drinking habits, diet and other lifestyles, including leisure time sports and sleeping hours 
Smoking categorised as: never, ex, and current smoker (additional sub-categories for male ‘current 
smokers’: 1-14, 15-34, 35 per day or more) 
Drinking categorised as: never, ex, current drinkers who drink more than once a month (frequency and 
kinds of alcoholic beverages, as well as average quantity per day) 
Daily food intake: frequency of weekly intake asked for 27 food items and categorized as: rarely, 1-2 
days per week, 3-4 days per week, almost every day; food items assessed included rice, miso soup, 
fruit, vegetables, fish 
 
Outcomes at 55 years or over 
Acute coronary events [MI, sudden cardiac death, other fatal coronary events] that occurred between 
1990 and Jan 01, 2002  
Medical records reviewed from hospitals with cardiology departments  
MI confirmed according to criteria of the MONICA project (e lectrocardiograms, cardiac enzymes, 
autopsy – if this work-up was not performed, probably diagnosis was made) 
Deaths occurring within 1 hour of symptom onset labelled as sudden cardiac deaths  
Death certificate also reviewed for evidence of CHD and acute heart failure [ICD-10]  
Other fatal coronary events were those in which medical records could not be found for cases 
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identified through death certificates, or coronary events identified through death certificates did not 
match study criteria for MI or sudden cardiac death 
Total MI includes both definite and probable cases 
 
Analysis 
Analysis strategy: Cox proportional hazards model to assess the sex-specific relationships of 
smoking with the risk of CHD 
Confounders: Age, alcohol intake, history of hypertension and diabetes, treated hyperlipidemia, food 
intake (fruit, vegetable, fish servings), education years, public health centre 
 
Results, limitations, source of funding 
 461,761 person-years of follow-up:  
 Men: 260 CHD cases of which 174 were MI, 63 were sudden cardiac deaths, 23 were other fatal 


coronary events  
 Women: 66 CHD cases of which 43 were MI, 16 were sudden cardiac deaths, 7 were other fatal 


coronary events 
 Risk of (total) coronary heart disease and (total) myocardial infarction significantly higher in male 


current smokers compared to those who never smoked (RR=2.85, [1.98, 4.12] and RR=3.64, 
[2.27, 5.83], respectively)  


 Males: the risk of total coronary heart disease and total myocardial infarction increased with the 
number of cigarettes smoked per day (trend test p-values: <0.001 and <0.001, respectively) 


 Women: the risk of (total) coronary heart disease and (total) myocardial infarction greater for 
current smokers compared to never smokers (RR=3.07, [1.48, 6.40], RR=2.90, (1.18, 7.18), 
respectively); the risk of (total) myocardial infarction was also greater for past smokers compared 
to never smokers (RR=3.72, [1.10, 12.6]) 


 Population-attributable risk percent (95% CI) of CHD was 46% (34, 55) in men and 9% 
(0, 18) in women 


Limitations: None reported 
Source of funding: None reported 
 
Authors: Beulens JW, de Bruijne LM, Stolk RP, Peeters PH, Bots ML, Grobbee DE, van der Schouw 
YT 
Year: 2007 
Citation: Journal of the American College of Cardiology 50(1): 14-21 
Country of study: Netherlands 
Aim of study: Explore the association between dietary glycemic load and glycemic index with CVD; 
assess whether this association is modified by BMI 
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
17,357 women (breast cancer screening participants part of the Prospect-European Prospective 
Investigation into Cancer and Nutrition [EPIC] cohort) ages 49-70 recruited between 1993-1997 
 
Study (eligible and selected) population 
10% random sample drawn from 15,714 women of original study, exclusion criteria applied to yield 
final cohort of 1,417 Dutch women 
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Time period: 1993-1997 to Jan. 1, 2005 
Follow-up: follow-up from date of return of exposure assessment questionnaire until date of outcome 
of interest (CHD or CVA), participant date of death, or Jan. 1 2005 
Exclusion:  
i) Women who did not consent to linkage with vital status registries 
ii) Women with missing questionnaires, who reported an energy intake of <500 kcal/day or >6000 


kcal/day 
iii) Women with history of CHD or cerebrovascular disease before baseline, or with established 


diabetes 
iv) Study censoring: mortality due to non-cardiovascular causes (n=549), loss to follow-up due to 


emigration (n=60) and withdrawn alive (14,306) 
Attrition: - 
 
Exposures at midlife 
Average exposure to glycemic index and glycemic load in the previous year (before completing 
questionnaire) 
Food frequency questionnaire (validated – Spearman correlations between 0.56-0.78) used to assess 
average daily consumption of 178 foods; food glycemic index obtained  
Glycemic load obtained by multiplication of glycemic index with carbohydrate content of food item and 
with frequency of consumption of food item – values over all food items summed 
Unit of dietary glycemic load is 1g carbohydrate from glucose 
Glycemic index (per gram of carbohydrate): glycemic load divided by total carbohydrate consumed  
 
Outcomes at 55 years or over 
Outcomes of interest: cardiovascular disease (coronary heart disease (CHD), cerebrovascular 
accidents (CVA), cardiovascular disease (CVD)) 
Hospital discharge diagnoses (ICD-9 codes) obtained from the Dutch Centre for Health Care 
Information register 
Follow-up until Jan 01, 2005 
Vital status information obtained from municipal administration registries; cause of death obtained 
from GPs 
 
Analysis 
Analysis strategy: Cox regression to estimate hazard ratios 
Confounders: Age, hypertension, cholesterolemia, smoking, BMI, mean systolic blood pressure, total 
physical activity, menopausal status, HRT, oral contraceptive use, alcohol intake, total energy intake, 
energy-adjusted intake of vitamin E, protein, dietary fibre, folate, energy-adjusted intake of saturated 
fat, poly- and monounsaturated fat 
 
Results, limitations, source of funding 
 During 141,633 person-years of follow-up: 556 incident cases of fatal or nonfatal CHD and 243 


incident cases of fata or nonfatal CVA 
 The HR between the highest and lowest quartile of glycemic load was 1.47 (HR=1.47 [1.04, 2.09])  
 The higher the quartile of energy-adjusted glycemic load, the greater the risk for cardiovascular 


disease (p-value for trend: 0.033) 
 The HR between the highest and lowest quartile of glycemic index was 1.33 (HR=1.33 [1.07, 


1.67]) 
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 The higher the quartile of energy-adjusted glycemic index, the greater the risk for cardiovascular 
disease (p-value for trend: 0.02) 


 Among women with high BMI (>25 kg/m2), there was an increased risk of CHD for both higher 
levels of glycemic load and glycemic index (p-values for trend: 0.04, 0.06, respectively) 


Limitations:  
1. Residual confounding by unknown risk factors 
2. Misclassification of dietary exposure 


Source of funding: None reported 
 
Authors: Beulens JW, Rimm EB, Hu FB, Hendriks HF, Mukamal KJ 
Year: 2008 
Citation: Diabetes Care 31(10): 2050-55 
Country of study: US 
Aim of study: To determine whether the association between alcohol consumption and diabetes 
development is mediated by adiponectin concentrations and biomarkers of inflammation, endothelial 
dysfunction, and insulin resistance 
Study design: Nested case-control study 
Quality score: (++, + or -): + 
 
Source population 
121,700 female nurses aged 30-55 years initially took part in Nurses’ Health Study in 1976 
 
Study (eligible and selected) population 
705 women free of diabetes in 1989-90 and with a confirmed diagnosis of type 2 diabetes by year 
2000 constituted the cases 
Cases matched to two controls on the basis of year of birth, date of blood draw, race, and fasting 
status at blood draw (one of the two controls was additionally matched to the case on the basis of 
BMI) 
787 controls matched to 705 cases 
Follow-up: 1990-2000 
Exclusion: 
i) Women with missing information for alcohol consumption and markers of inflammation and 


endothelial dysfunction 
ii) Women providing blood in 1989-90 were free of diagnosed diabetes, coronary heart disease, 


stroke, or cancer at baseline 
Attrition: Participants had a higher prevalence of obesity and family history of diabetes and a lower 
prevalence of current smoking than non-participants (those who did not provide blood) 
 
Exposures at midlife 
Self-reported alcohol intake 
>1990 semi-quantitative food frequency questionnaire used to assess alcohol intake (among women 
who provided blood in 1989-90) 
Standard portion defined as a glass, bottle, or can of beer; 4-ounce glass of wine; shot of liquor 
Participant’s average consumption over past year multiplied by alcohol content of portion size (12.8g 
for beer, 11g for wine, and 14g for liquor) and then summing across beverages 
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High validity of alcohol consumption (Spearman correlation coefficient: 0.90) 
>Biennial self-administered questionnaire 
 
Outcomes at 55 years or over 
Type 2 diabetes 
Diabetes self-reported and confirmed through validated supplementary questionnaire detailing 
symptoms, diagnostic laboratory test results, and treatment 
Validity of self-reported diabetes confirmed through medical record review in 62 participants  
 
Analysis 
Analysis strategy: Logistic regression was used to determine if adiponectin concentrations and 
biomarkers of inflammation, endothelial dysfunction, and insulin resistance mediate the association 
between alcohol consumption and diabetes 
Confounders: BMI, physical activity, smoking, family history of diabetes, postmenopausal HRT, 
energy intake, energy-adjusted intake of saturated fat, trans fatty acids, polyunsaturated fat, dietary 
fibre, glycemic load, coffee consumption 
 
Results, limitations, source of funding 
 By year 2000, 714 women had type 2 diabetes diagnosis 
 The odds for type 2 diabetes were significantly lower for those who consumed alcohol with an OR 


of 0.67 (OR=0.67, [0.56-0.79]) per 12.5 g increment of alcohol intake (p<0.001) 
 25% of the association between alcohol intake and type 2 diabetes development was explained by 


adiponectin 
Limitations:  
1. Possible selection bias through use of slightly different subgroups for each group of biomarkers 
2. Only included women who provided blood samples (these women had higher prevalence of 


obesity and family history of diabetes in comparison with women who did not provide blood) – may 
limit generalizability to women with lower diabetes risk 


3. More robust markers of insulin sensitivity may be needed 
Source of funding: National Institutes of Health grants, a travel grant from the Dutch Heart 
Association, and a research exchange award from European Research Advisory Board 
 
Authors: Bielak AA, Anstey KJ, Christensen H, Windsor TD. 
Year: 2012 
Citation: Psychology and Aging 27(1):219-28 
Country of study: Australia 
Aim of study: Relationship between activity engagement and cognitive ability 
Study design: Cohort-sequential design 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 7,485 
Demographics: Not reported 
 
Study (eligible and selected) population 
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Number of people: 2,530 in the 40s; 2,551 in the 60s 
Characteristics: Not reported 
Location: Canberra or Queanbeyan, Australia 
Recruitment strategy: Electoral rolls 
Length of follow-up: 7.00 years (SD 2.43) 
Response rate and loss to follow-up: Not reported 
Eligible population: Only participants with available baseline data for all outcome variables were 
included. those aged 40–44 years on January 01, 2000; and those aged 60–64 years on January 01, 
2001 
Excluded populations: Not reported    
 
Exposures at midlife 
Relevant exposures: Activity participation 
Time: 2000-2001  
Measurement of exposure: RIASEC (Realistic, Investigative, Artistic, Social, Enterprising, and 
Conventional) Activity List    
 
Outcomes at 55 years or over 
Outcomes: Perceptual speed, Short-term memory, Working memory, Episodic memory and 
volcabulary 
Outcome measurement: Symbol Digit Modalities Test, California Verbal Learning Test, digit span 
backward from the Wechsler Memory Scale, CVLT-Delayed and Spot-the-Word Test 
Time: 2009-2010    
 
Analysis 
Analysis strategy: Custom equations 
Confounders: sex, employment status, physical and mental health, and education 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Activity-between X  Age Group Estimate (SE) 
60 vs. 40 
Symbol Digit  -0.06 (.02); CVLT-Immediate -0.07 (.03); Digit Backwards -0.002 (.03); CVLT-Delayed -
0.02 (.03); Spot-the-word -0.03 (.03) 
Change in model fit df△=6 
Symbol Digit 372; CVLT-Immediate 735; Digit Backwards 222; CVLT-Delayed 722; Spot-the-word 683 
Significant trends: There was significant change across the eight years in each cognitive measure, 
and significant random variance within- and between-individuals remaining to be explained. Older 
adults showed a greater effect of activity participation than the middle-aged adults. The direction of the 
association was positive, with greater average activity participation linked to a higher cognitive score. 
Limitations:  
Author:  
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1. Did not assess the frequency of activity engagement 
2. The number of activity questions contributing to the overall measure was relatively small; 


limited statistical power 
Reviewer: Model 3 (activity between-person effects) was mentioned but data not presented 
Source of funding: A. A. M. Bielak was supported by a postdoctoral research fellowship from the 
Canadian Institute of Health Research. K. J. Anstey and H. Christensen were supported by National 
Health and Medical Research Council (NHMRC) Fellowships (366756 and 525411, respectively). T. 
D. Windsor is the recipient of an Australian Research Council Future Fellowship (FT100100228). The 
PATH Through Life Study was funded by NHMRC Grants (229936 and 179839). We thank the study 
participants, PATH interviewers, Trish Jacomb, Karen Maxwell, Tony Jorm, Bryan Rodgers, Peter 
Butterworth, and Simon Easteal for their contribution to the research. 
 
Authors: Blanco-Cedres L, Daviglus ML, Garside DB, Liu K, Pirzada A, Stamler J, Greenland P 
Year: 2002 
Citation: American Journal of Epidemiology 155(4): 354-360 
Country of study: United States 
Aim of study: To determine the association between smoking and cardiovascular disease (CVD), 
coronary heart disease (CHD), and all-cause mortality among men with various levels of serum total 
cholesterol 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
39,572 out of 70,000 men and women ages 18 years and older, employed by 84 Chicago-area 
companies agreed to participate in Chicago Heart Association Detection Project in Industry (CHA) 
study (55% response rate) 
 
Study (eligible and selected) population 
This study included 8,816 men aged 40-59 years at baseline 
Sociodemographics: Study sample of men had mean age of 48.5 years, 5.3% were African 
Americans 
Follow-up: 25 years follow-up with screening of men between 1967-1973 
Exclusion: 
1. Men and women 18-39 years and women 40-59 years at baseline 
2. Of the men aged 40-59 years screened at baseline: excluded if they had missing data at baseline 


or follow-up (n=451), baseline evidence of prior myocardial infarction (n=62), previous diagnosis of 
diabetes mellitus (n=169) 


Attrition: - 
 
Exposures at midlife 
Past and present smoking status ascertained by self-reported questionnaire 
 
Outcomes at 55 years or over 
CHD death, CVD death, all-cause mortalit 
Deaths ascertained from Social Security Administration and National Death Index records 
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Analysis 
Analysis strategy: Cox multivariate proportional hazards regression used to assess influence of 
baseline current smoking on cause-specific and all-cause mortality for men within four strata of serum 
cholesterol: <180, 180-199, 200-239, >=240 
Confounders: Age, race, education, BMI, systolic blood pressure, presence of ECG abnormalities  
 
Results, limitations, source of funding 
 Of 8,816 men, 32% and 45.7% of men died of CHD and CVD, respectively 
 The relative risk for CHD death was greater for smokers compared to non-smokers and ranged 


from 1.50 (RR=1.50; [1.17, 1.88]) to 2.18 (RR=2.18, [1.54, 3.08]) across cholesterol levels  
 The relative risk for CVD death was greater for smokers than non-smokers and ranged from 1.58 


(RR=1.58, [1.17, 2.14]) to 1.95 (RR=1.95, [1.48, 2.57]) across cholesterol level 
 The relative risk for all-cause mortality greater for smokers compared to non-smokers and ranged 


from 1.78 (RR=1.78, [1.54, 2.07]) to 2.19 (RR=2.19, [1.84, 2.61]) across cholesterol levels  
 Interactions between current smoking and cholesterol level were not significant for CHD, CVD, 


and all-cause mortality  
Limitations: Regression dilution bias (potentially underestimated results due to misclassification of 
cholesterol measurement) 
Source of funding: American Heart Association and its Chicago and Illinois affiliates; the Illinois 
Regional Medical Program; the National Heart, Lung, and Blood Institute; the Chicago Health 
Research Foundation; and 
private donors 
 
Authors: Boudík F, Reissigová J, Hrach K, Tomecková M, Bultas J, Anger Z… Zvárová J 
Year: 2006 
Citation: Atherosclerosis 184(1): 86-93 
Country of study: Czech Republic 
Aim of study: To evaluate the relationship between health risk factors and atherosclerotic CVD death 
Study design: Longitudinal 
Quality score: (++, + or -): - 
 
Source population 
50% of 2370 middle-aged men living in Prague identified through electoral register 
 
Study (eligible and selected) population 
1390 out of 2370 men responded to and underwent screening examination in 1975-78 
Mean age at study entry was 46.1 years 
Analysis restricted to 926 men 
Follow-up: 1979 to 1999-01 
Exclusion: Diabetic patients at baseline  
Attrition: - 
 
Exposures at midlife 
Smoking was assessed through self-administered questionnaire in 1975-79 
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Smoking categories: >=15 cigarettes daily; non-smokers; ex-smokers for less than a year and who 
previously smoked >=15 cigarettes per day 
 
Outcomes at 55 years or over 
Atherosclerotic cardiovascular disease (CVD) mortality ascertained in 1999-2001 
Data on atherosclerotic CVD mortality and survival ascertained from outpatient departments, postal 
questionnaires, and registry offices (Institute of Health Information and Statistics of the Czech 
Republic) 
 
Analysis 
Analysis strategy: Cox proportional hazards model used to assess influence of smoking on CVD 
mortality among ‘risk group men’. Risk group men defined as those with one or more atherosclerosis 
risk factors and without apparent atherosclerotic CVD, diabetes mellitus, and other serious disease at 
baseline 
Confounders: Age, education, blood pressure, total cholesterol 
 
Results, limitations, source of funding 
 The hazard rate of death from atherosclerotic CVD was 3 for participants reporting >=15 cigarettes 


daily compared to those reporting <15 cigarettes daily (HR=3, [2.0, 4.6])  
Limitations: Lack of a true control group (ethical reasons) and risk factor profile of participants may 
have varied from that of general population  
Source of funding: Ministry of Education of the Czech Republic  
 
Authors: Britton A, Shipley M, Singh-Manoux A, Marmot MG 
Year: 2008  
Citation: Journal of the American Geriatrics Society 56(6): 1098-1105 
Country of study: England 
Aim of study: The influence of early- and midlife predictors on successful aging 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
10,308 civil servants (6,895 men and 3,413 women) ages 35-55 in 20 London-based departments in 
England eligible for Phase 1 (1985-1988) of Whitehall II study. 
73% response rate 
 
Study (eligible and selected) population 
Analysis restricted to 5,823 participants (4,140 men and 1,683 women) ages 35-55, free of disease at 
Phase 1 and who had attended at least 5 phases of follow-up/data collection until Phase 7 (2002-
2004), and with measures of functioning at Phase 7  
Follow-up: From Phase 1 to Phase 7, 535 people died during follow-up 
Mortality was greater in those of lower social position 
Exclusion: 
i) Those with prevalent disease at Phase 1,  attended fewer than 5 phases of follow-up, did not 
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attend Phase 7, had missing data on functioning at Phase 7, had unknown metabolic 
syndrome during study period 


ii) 4,485 people excluded from the analyses; they tended to be older (mean age at Phase 1 45.1 
vs 43.9 years), were more often female (39% vs 29%), and were from the lowest socio-
economic position groups (33% vs 15%) than those included 


 
Exposures at midlife 
Smoking: never-smoker, ex-smoker, current smoker  
Alcohol: 0, 1-14, 15 units/week with 1unit=8g ethanol 
Poor diet (yes/no): summary index of poor diet was defined if two or three of the following applied: 
most frequently used bread was white, consumption of whole milk, fruit or vegetables eaten less often 
than daily  
Physical activity: frequency and number of hours per week spent on activities: grouped as vigorous or 
moderate (performed 1 or more hours per week of these); none or mild 
Self-reported questionnaire used to ascertain exposures 
 
Outcomes at 55 years or over 
>Successful aging: free from major disease (coronary heart disease, stroke, cancer, diabetes mellitus, 
depression, metabolic syndrome) from Phase 1 up to Phase 7 and with good physical and mental 
functioning at Phase 7 
Physical and mental functioning based on walking speed, lung function, Alice Heim 4-I cognitive test, 
physical component score of the 36-item Short Form General Health Survey 
>Self-reported questionnaires, medication use, clinical examinations, evidence from GPs and 
hospitals used to ascertain outcome 
 
Analysis 
Analysis strategy: Logistic regression used to assess association between health behaviours 
(smoking, alcohol, diet, exercise) at Phase 1 and successful aging at Phase 7 for men and women, 
separately 
Confounders: Age at Phase 1, number of phases attended, SES, early-life factors (father’s social 
class, education, height), psychosocial factors, job demands, work support, network index  
 
Results, limitations, source of funding 
548/4,140 men and 246/1,683 women were aging successfully by Phase 7 
>The odds of successful aging were higher in:  
 Non-smokers compared to current smokers for men and women [OR= 2.7, (1.8, 4.1), OR=2.2 (1.3, 


3.7), respectively];  
 Men who did not have a poor diet compared to those who did [OR=1.4, (1.1,1.7)];  
 Men and women with higher levels of physical activity [OR=1.9, (1.2, 3.1); OR=1.7 (1.1, 2.6), 


respectively]; 
>The odds of successful aging were lower for women who did not drink alcohol versus those who had 
15 units/week [OR=0.5 (0.3, 0.9)] 
>An increasing trend in the odds of successful aging occurred with: 
 Less exposure to cigarette smoking for men (p<0.001) and women (p=0.006); 
 Greater levels of physical activity for men (p<0.001) and women (p=0.03);  
 Fewer units of alcohol consumed per week for women (p=0.01) 
Limitations:  
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1. Potentially imprecise definition of successful aging 
2. Limited generalizability as study consisted of relatively homogeneous group (London-based office 


workers) 
3. Ethnicity not examined 
Source of funding: British Medical Research Council; British Economic and Social Research Council; 
British Heart Foundation; UK Health and Safety Executive; UK Department of Health; National Heart 
Lung and Blood Institute, US National Institute of Health, National Institute on Aging, US National 
Institutes of Health, Agency for Health Care Policy Research; and the John D. and Catherine T. 
MacArthur Foundation Research Networks on Successful Midlife Development and Socioeconomic 
Status and Health 
 
Authors: Carlson MC, Helms MJ, Steffens DC, Burke JR, Potter GG, Plassman BL 
Year: 2008 
Citation: Alzheimer’s & Dementia 4: 324–331 
Country of study: US 
Aim of study: To determine whether midlife cognitive and physical leisure activities are associated 
with delayed onset or reduced risk of dementia within older male twin pairs (World War II veterans)   
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
15,942 white male twin pairs born 1917-1927 in 42 US states made up the NAS-NRC Twin registry of 
male World War II veterans. Registry created through linkage of birth certificates with files of 
Department of Veterans Affairs 
 
Study (eligible and selected) population 
Exposure assessment questionnaire administered to twins at around 45 years of age (84% response 
rate [n=7400 twin pairs]) 
Analysis restricted to 147 twin pairs (at least one twin received a dementia diagnosis and the other 
twin remained non-demented for at least 3 years after the onset of dementia in the first twin)  
Participants more educated than non-participants  
Follow-up: 1967 to 1990-2005 
Exclusion: - 
Attrition: - 
 
Exposures at midlife 
Four physical exercise and leisure activities assessed using 1967 self-reported questionnaire that 
focused on:  outdoor activities; sports; gardening and home improvement; physical exercise after age 
35 
For each participant, the number of activities was tallied to yield maximum activity score of four 
 
Outcomes at 55 years or over 
Dementia assessment and cognitive screening conducted from 1990 to 2005  
50-point Telephone Interview for Cognitive Status-modified (TICS-m) used for cognitive screening  
When participants could not complete phone interview, proxy was interviewed using Informant 
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Questionnaire on Cognitive Decline in the Elderly or another interview whereby a physician or 
psychologist reviewed participant's answers 
If suspected impairment on TICS-m or proxy instruments, Dementia Questionnaire (DQ) administered 
If possible dementia identified through DQ, participant underwent neurologic examination, 
neuropsychological testing, blood or buccal DNA collection, history of cognitive symptoms and 
medical history assessed 
 
Analysis 
Analysis strategy: Dependent proportional hazard Cox ratios used to model the elapsed time from 
date of leisure activity assessment to either dementia diagnosis or censoring age 
Confounders: Occupational history, age at date of activity assessment, education, natural matching 
(e.g., genes) 
Effect modification: APOE4 allele 
 
Results, limitations, source of funding 
 Dementia mean age of onset: 72.7 years  
 Physical activity did not predict dementia risk reduction 
 Risk for dementia by physical activity scores in discordant twin-pairs: OR=0.99 (0.73-1.33) 
 Risk for dementia among monozygotic twin pairs with and without APOE 4 allele [OR=0.82, (0.48-


1.41) and OR=0.94 (0.48-1.87), respectively] 
Limitations: Possibly underpowered study and restricted measurement sensitivity  
Source of Funding: National Institute on Aging 
 
Authors: Chang M, Jonsson PV, Snaedal J, Bjornsson S, Saczynski JS, Aspelund T… Launer LJ 
Year: 2010 
Citation: Journals of Gerontology Series A-Biological Sciences & Medical Sciences 65(12): 1369-
1374 
Country of study: Iceland 
Aim of study: To evaluate the association between mid-life physical activity and late-life cognitive 
performance and dementia 
Study design: Longitudinal 
Quality score: (++, + or -): - 
 
Source population 
Men and women born in 1907-1935 and living in Reykjavik, Iceland part of Reykjavik Study that was 
initiated in 1967 
 
Study (eligible and selected) population 
In 2002, cohort members re-invited to participate  
4,761 participants (2,006 women and 2,755 men)   
Sociodemographics: Mean age of 51 years of participants at midlife examination and 76 years at 
life-life 
Follow-up: On average, 26 years elapsed between mid-life and late-life examinations  
Exclusion: 
i) Participants with APOE e2/4 (n=32)  
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ii) People with missing data from cognitive performance tests (n=819)  
iii) 184 people with prevalent dementia at baseline 
Attrition: - 
 
Exposures at midlife 
>Midlife physical activity assessed through interview  
Participants who had ever participated in sports or exercise during adults life then reported the 
number of hours per week of exercise during winter and summer time and were subsequently 
categorised as follows: none (0 hours/week); <=5 hours/week; >5 hours/week  
 
Outcomes at 55 years or over 
Cognitive function assessed using cognitive tests measuring speed of processing, memory, executive 
function 
DSM-IV dementia  diagnosed according to 3 step protocol; those with low scores on MMSE or digit 
symbol substitution test were administered second diagnostic cognitive test battery; last step involved 
neurological test and a proxy interview regarding medical history, social, cognitive and daily 
functioning changes of participant 
 
Analysis 
Analysis strategy: Logistic regression used to assess midlife physical activity on late-life dementia 
Confounders: Demographic and health factors, including age at time of examination, blood pressure, 
BMI, serum cholesterol, smoking status, resting heart rate, depressive symptoms 
Stratification by APOE: APOE allele genotyping on subsample of 2,113; participants categorized as 
carriers vs. non-carriers 
 
Results, limitations, source of funding 
 Those who exercised <=5 hours/week and >5 hours/week at midlife had significantly faster speed 


of processing (p<0.0001), better memory (p<0.0001), and higher executive function (p<0.0001) 
compared to those who never exercised at midlife 


 The odds of dementia were lower among those who exercised <=5 hours/week compared to those 
who never exercised (OR=0.59, [0.40, 0.88])  


Stratification by APOE4: 
 APOE e4 non-carriers who reported midlife physical activity had very  low risk for late-life 


dementia compared to those who reported no midlife physical activity and were APOE e4 carriers 
(OR=0.18, [0.07, 0.45])  


 APOE e4 non-carriers who reported no midlife activity also had reduced risk for dementia 
(OR=0.59, [0.36, 0.98]) 


Limitations: Limited detail by which physical activity is characterised 
Source of funding: National Institutes of Health contract N01-AG-12100, the National Institute on 
Aging Intramural Research Program, the Icelandic Heart Association, the Icelandic Parliament, and 
the Icelandic Center for Research 
 
Authors: Chang M, Saczynski JS, Snaedal J, Bjornsson S, Einarsson B, Garcia M… Jonsson PV 
Year: 2013 
Citation: Journal of the American Geriatrics Society 61(2): 237-242 
Country of study: Iceland 
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Aim of study: To evaluate the association between mid-life physical activity and late-life lower 
extremity function (LEF) in older adults 
Study design: Longitudinal 
Quality score: (++, + or -): - 
 
Source population 
Men and women born in 1907-1935 and living in Reykjavik, Iceland part of Reykjavik Study that was 
initiated in 1967 
 
Study (eligible and selected) population 
>In 2002, cohort members re-invited to participate 
4,753 participants included in primary analysis of physical activity (PA) on LEF 
4,359 participants with complete cognitive data selected for secondary analysis of PA on LEF, 
adjusting for cognitive function   
Follow-up: Average of 25 years 
Sociodemographics: 2,011 men and 2,742 women included in primary analysis 
Exclusion: >out of 5,764, people excluded from primary analysis because of: 
i) Missing data on LEF tests (n=797) 
ii) Had diagnosed dementia (n=214) 
Those excluded were older, more sick than participants  
Attrition: - 
 
Exposures at midlife 
>Midlife physical activity was assessed through interviews on the number of hours per week that 
people participated in sports or exercise in the summer and winter; participants were categorised as:  
Active: if they reported any physical activity hours in summer or winter 
Inactive: if they reported no physical activity 
 
Outcomes at 55 years or over 
Lower extremity function (LEF) was measured in late life using reliable gait speed test, walk test (TUG 
test for assessing balance problems in older people and ADL decline), and knee extension strength 
(KES) 
 
Analysis 
Analysis strategy: Primary analysis: linear regression used to assess influence of midlife PA on gait 
speed, TUG, and KES tests while adjusting for all confounders, except cognitive function.  
Secondary analysis: Same as above, with additional adjustment for cognitive function 
Confounders: Mid-life variables including education, blood pressure, height, weight, serum 
cholesterol, smoking, serum cholesterol. Late-life variables including diabetes mellitus, coronary 
events (history of myocardial infarction, coronary bypass surgery, heart bypass surgery, angioplasty, 
or others), stroke, depression, MMSE (only in primary analysis) or cognitive function (only in 
secondary analysis) 
 
Results, limitations, source of funding 
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 Those who were active at midlife had significantly better LEF 
 Primary analysis: the active group had 0.049-m/s faster gait speed (95% CI = 0.038, 0.059, P < 


.001), completed the TUG test 0.53 seconds faster (95% CI =0.71, 0.36, P < .001), and had 1.34-
kg greater KES (95% CI = 0.83, 1.86, P < 0.001) than the inactive group 


 Secondary analysis: the active group had 0.037-m/s faster gait speed (95% CI = 0.026, 0.048, P < 
.001), completed the TUG test 0.34 seconds faster (95% CI = 0.52, 0.16, P < .001), and had 
0.87-kg greater KES (95% CI = 0.34, 1.42, P < .001) than the inactive group 


Limitations: None reported by the study authors 
Source of funding: Intramural Research Program of the National Institutes of Health, the National 
Institute on Aging, the Icelandic Heart Association, Landspitali University Hospital, and the Icelandic 
Parliament 
 
Authors: Christensen U, Støvring N, Schultz-Larsen K, Schroll M, Avlund K 
Year: 2006  
Citation: Scandinavian Journal of Medicine & Science in Sports 16(4): 245-251 
Country of study: Denmark 
Aim of study: Determine the influence of physical inactivity from middle-age to early old-age on 
disability at age 75 
Study design: Longitudinal 
Quality score: (++, + or -): - 
 
Source population 
Cohort follow-up of 802 people selected for baseline study in 1964 from Copenhagen, Denmark 
(participation rate 84%) 
 
Study (eligible and selected) population 
387 people born in 1914 who participated in at least one of the three study phases in 1964, 1974, or 
1984 and at the 25-year follow-up in 1989 
Sociodemographics: Study had more women (54%) than men, 76% of participants had 7 years of 
school education and 84% were married or cohabiting 
Follow-up: 25 years 
Exclusion: 
i) People who died, moved, or refused to participate (75% participation rate, n=666; and 74% 


participation rate, n=537 at 10-year and 20-year follow-up, respectively) 
ii) At 20- and 25-year follow-up, non-participants were more likely to be men, have 7 years of 


basic school education, to be cohabiting and smoke in comparison with participants  
Attrition: - 
 
Exposures at midlife 
>Self-reported physical activity in leisure time assessed in 1964, 1974, and 1984  
Participants grouped as ‘mainly sedentary’ or ‘mainly active’ (e.g. light physical activity 1-4 h/week or 
moderate activity 1-3 h/week or vigorous activity more than 4h/week or in competitive sports several 
times/week) 
 
Outcomes at 55 years or over 
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>Functional ability assessed by interviewer-administered Mob-T scale that measures tiredness after 
performing mobility activities with scores ranging from 0 to 6 
Categorised participants into those with good function (score=6) and those with poorer function 
(score<6) 
Cumulative physical activity measures formed for ages of 50+60, 60+70, and 50+60+70 – indicates 
average physical activity value during that time period 
Construct validity, criterion-related validity and reliability of Mob-T scale described in different study 
 
Analysis 
Analysis strategy: Logistic regression used to assess influence of physical inactivity (accumulated 
and separately at each point in time) on disability  
Confounders: Smoking, household composition at baseline 
Stratification: By education 
 
Results, limitations, source of funding 
 Physical inactivity at age 60 to 70 was related to disability for the sub-group with more than 7 


years of education (OR=8.62, [1.08, 68.54]) 
Limitations: 
1. “Healthy participant effect” 
2. If people who dropped out of study were more likely to be physically inactive, then effects of 


inactivity on functional ability may have been underestimated 
3. Reporting bias and social desirability bias when participants self-reported sedentary lifestyle 
4. Small sample size 
Source of funding: None reported 
 
Authors: Debette S, Seshadri S, Beiser A, Au R, Himali JJ, Palumbo C… DeCarli C                                                                                                 
Year: 2011   
Citation: Neurology 77(5): 461-468 
Country of study: USA   
Aim of study: To test the association of vascular risk factor exposure in midlife with progression of 
MRI markers of brain aging and measures of cognitive decline                                                                                        
Study design: Longitudinal  
Quality score: (++, + or -): + 
 
Source population 
Number of people:  5,124 
Demographics: Only report on includes at baseline: 
Age, y, mean±SD 54±9 
Women, n (%) 718 (53.1) 
High school graduate, n (%) 1,319 (97.6) 
 
Study (eligible and selected) population 
Number of people: 1,352 
Characteristics:  
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Age 61 ± 9 
Women, n (%) 718 (53.1) 
High school graduate, n (%) 1,319 (97.6) 
Location: Framingham 
Recruitment strategy: The present study includes participants from the offspring cohort of 
Framingham HS 
 
Exposures at midlife 
Relevant exposures: Smoking habits, educational achievement, BMI 
Time: 1991–1995 
Measurement of exposure: Body mass index (BMI) was defined as weight (kg) divided by the square 
of height (m). Standing waist circumference was measured at the level of the umbilicus; hip 
circumference at the level of the trochanter major. Waist-to-hip ratio was calculated as the ratio of 
waist to hip circumferences.  Educational achievement was studied as a 4-class variable (no high 
school degree; high school degree, no college; some college; college degree). 
 
Outcomes at 55 years or over 
Outcomes: White matter hyperintensity volume, total brain volume, and temporal horn volume of the 
lateral ventricles, verbal memory, visuospatial memory, and executive function. 
Outcome measurement: Brain MRI techniques, The delayed recall component of the Logical 
Memory subtest from the Wechsler Memory Scale provides a savings measure of retention for verbal 
memory. The delayed recall component of the Visual Reproductions test assesses visuospatial 
memory. The difference between the score on Trail-Making Tests B and A is a marker of executive 
function. 
Time: Not reported 
 
Analysis 
Analysis strategy: Used multivariable linear regression to relate each vascular risk factor to 
continuous measures of change and multivariable logistic regression for dichotomous measures of 
change. 
Secondary analysis: Tested whether the associations were similar when additionally adjusting for the 
baseline measure of the examined outcome variable. the association of hypertension and systolic 
blood pressure with WMHV progression was also adjusted for interim stroke. Also tested for 
interaction with APOE 4 carrier status. 
Confounders: All analyses were adjusted for sex, age at the first NP/MRI assessment, time interval 
between the risk factor assessment and the first NP/MRI assessment, and education for cognitive 
outcomes. For the dichotomous measure of white matter hyperintensity volume change, we also 
adjusted for the time interval between the first and last NP/MRI evaluation 
Source of funding: Framingham Heart Study’s National Heart, Lung, and Blood Institute contract 
(N01-HC-25195) and by grants from the National Institute of Neurological Disorders and Stroke (R01 
NS17950) and from the National Institute on Aging (R01 AG16495; AG08122; AG033193; 
AG031287). Dr. Debette was supported by a Fulbright grant and received an award from the 
Bettencourt-Schueller Foundation 
 
Results, limitations, source of funding 
Number: 1,352 
Effect estimates: 
Smoking 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  33 


Estimate± SE p. 
White matter hyperintensity volume -0.03±0.07 p.0.694 
Total brain volume -0.15±0.07 p.0.025 
Temporal horn volume -0.19±0.07 p.0.008 
Logical Memory, delayed recall -0.08±0.08 p.0.316 
Delayed recall component of the Visual Reproductions test -0.14±0.08 p.0.070 
Trail-Making Test -0.04± 0.08 p.0.563 
Significant trends: Vascular risk factors and structural brain aging. 
Current smoking in midlife was associated with: greater annual increase in temporal horn volume and 
decrease in total brain volume and also predicted an increased risk of prominent change in temporal 
horn volume, Total Brain volume, and white matter hyperintensity volume.  
Limitations:  
1. Persons included are not representative of the general population  
2. Vascular risk factors are highly correlated with each other, making it difficult to tease out the 


individual effects of each did not perform any correction for multiple testing as we considered our 
study as exploratory 


3. Community sample of relatively young subjects, excluding persons with clinical dementia, thus 
leading to limited variability in cognitive performance longitudinal differences in brain structure may 
reflect an earlier effect of exposure to vascular risk than changes in cognition 


4. Measures of change in brain structure are assessed using automated procedures.  lack of a direct 
measure for longitudinal change in hippocampal volume  


5. Measures of cognitive decline are subject to a learning effect 
 
Authors: Dudas KA, Wilhelmsen L, Rosengren A 
Year: 2007 
Citation: European Journal of Cardiovascular Prevention & Rehabilitation 14(1): 122-127 
Country of study: Sweden 
Aim of study: Assess risk factors for future coronary bypass grafting as a first coronary event, and to 
compare them with risk factors for a first acute myocardial infarction                                                                                        
Study design: Prospective cohort study                                                                                    
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 7434 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 7388 
Characteristics:  
No CHD. n=5578: Age, mean; SD (years) 51.4;2.3: BMI, mean; SD (kg/m2) 25.4;3.2: Family history, 
1013 (18%): Diabetes, n 73 (1%): Current smoker, n 2653 (47%): Sedentary physical activity, n 1379 
(25%): Permanent stress, n 1112 (20%) 375  
All MI. n=1664: Age, mean; SD (years) 52.1;2.2: BMI, mean; SD (kg/m2)  26.0;3.4: Family history, 
401 (24%): Diabetes, n 68 (4%): Current smoker, n 969 (58%): Sedentary physical activity, n 487 
(29%):  Permanent stress, n 375 (23%) 
Cases CABG. without previous MI n=146: Age, mean; SD (years) 51.0;2.2: BMI, mean; SD (kg/m2) 
25.8;3.2: Family history, n 48 (33%): Diabetes, n 6 (4%): Current smoker, n 60 (41%): Sedentary 
physical activity, n 28 (19%): Permanent stress, n 33 (23%) 
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Location: Goteborg 
Recruitment strategy: All men in the city who were born between 1915 and 1925 (n=30 000), except 
those born in 1923, were randomised into three groups of 10 000 men each 
Length of follow-up: 28 years 
Response rate and loss to follow-up: Not reported 
Eligible population: All men in the city who were born between 1915 and 1925    
Excluded populations: Women excluded. Forty-six men undergoing CABG in connection with an 
operation for aortic stenosis were excluded 
 
Exposures at midlife 
Relevant exposures: Smoking habits, physical activity during leisure time, psychological stress 
Time: 1970-1998 
Measurement of exposure: 
Smoking habits coded as never smoked, former smoker of more than 1 month’s duration, smoking 1–
14 g of tobacco per day, smoking 15–24 g and smoking 25 g or more per day. One cigarette was 
considered to contain 1 g of tobacco, a cigarillo 2 g and a cigar 5 g of tobacco. 
Physical activity during leisure time was categorised into four levels with 1 representing sedentary 
activity, 2 moderate activity such as walking or light gardening during at least 4 h per week, and 3 
regular, strenuous, or 4 very strenuous activities. Because there were few men in category 4, the two 
highest categories were combined. 
Psychological stress was assessed by way of one single question in the postal questionnaire and 
rated from 1 to 6, with 5 and 6 defined as permanent stress during the last year, or the last 5 years, 
before the examination 
 
Outcomes at 55 years or over 
Outcomes: Coronary bypass 
Outcome measurement: AMI was defined as a discharge, or death with International Classification of 
Diseases. To identify cases of aorto-coronary bypass operations classification codes 3066, 3067 and 
3091 were used prior to 1997 and FNA and FNC during 1997 and 1998. Codes for coronary 
angioplasty were not registered for the purpose of the present study 
Time: Not reported 
 
Analysis 
Analysis strategy: A multiple logistic regression analysis for the two diagnoses, AMI and CABG, was 
used in a generalized logit model. According to this we modelled the logits of three category’s 
response variables (no risk, AMI and CABG) against the risk factors. In this model, age-adjusted odds 
ratios are obtained for the two separate outcomes, and then compared to see difference. 
Confounders: Age, family history of AMI, BMI, cholesterol, systolic blood pressure, treatment for 
hypertension, diabetes, smoking, physical activity, stress 
Source of funding: This study was supported by the Heart and Lung Foundation, the Swedish 
Research Council and FoU-radet in Goteborg and Sodra Bohuslan, Vastra Gotalandsregionen 
 
Results, limitations, source of funding 
Number: 128 men 
Effect estimates: 
All AMI 
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Hazard ratio (95% CI) 


age adjusted 


Never smoking 1.00 
Former smoker 1.19 (1.02–1.38) 
1–14 g/day 1.70 (1.50–1.94) 
15–24 g/day 1.90 (1.64–2.21) 
25 g/day or more 1.89 (1.45–2.46) 
Physical activity 
1 1.00 
2 0.86 (0.76–0.96) 
3 0.80 (0.68–0.95) 
Stress 
No 1.00 
Yes 1.16 (1.04–1.31) 
Odds ratio age-adjusted 
95% CI 
Age (years) 1.31 1.24–1.39 
Smoking (1–5) 1.51 1.43–1.60 
Physical activity (1–3) 0.83 0.76–0.90 
Stress(yes/no) 1.16 0.99–1.35 
CABG without prior AMI 
Hazard ratio (95% CI) 
age adjusted 
Never smoking 1.00 
Former smoker 1.29 (0.84–1.98) 
1–14 g/day 0.96 (0.62–1.51) 
15–24 g/day 1.11 (0.65–1.90) 
25 g/day or more 2.19 (1.02–4.66) 
Physical activity 
1 1.00 
2 1.23 (0.80–1.89) 
3 1.66 (0.98–2.81) 
Stress 
No 1.00 
Yes 1.28 (0.86–1.89) 
Odds ratio age-adjusted 


95% CI 
Age (years) 0.85 0.72–1.00 
Smoking (1–5) 0.78 0.66–0.92 
Physical activity (1–3) 1.27 0.98–1.64 
Stress (yes/no) 1.03 0.64–1.65 
 
Significant trends: High BMI, low physical activity and psychological stress were significantly 
associated only with AMI. Even light to moderate smoking (1–14 g/day) was associated with increased 
risk of AMI, hazard ratio 1.70 (1.50–1.94); whereas only very heavy smokers were more likely to 
undergo CABG, hazard ratio for 25 g/day or more 2.19 (1.02–4.66). Moderate smoking was not 
associated with coronary bypass grafting. 
Limitations: 
1. Only men of a comparatively limited age span were studied.  
2. Did not have angiographic data in any patient group.  
3. Patients with mild angina who did not undergo CABG were not studied 
 
Authors: Ekelund U, Brage S, Franks PW, Hennings S, Emms S, Wareham NJ 
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Year: 2005 
Citation: Diabetes Care 28(5): 1195-120 
Country of study: UK 
Aim of study: Examine the prospective associations between physical activity energy expenditure, 
aerobic fitness, obesity, and the progression toward the metabolic syndrome 
Study design: Population-based cohort 
Quality score: (++, + or -): + 
 
Source population 
Number of people: Not reported 
Demographics: 
Men (n = 246)  
Baseline  
Age (years) 53.3 ± 10.5  
Height (cm) 175.3 ± 6.8  
Weight (kg) 80.6 ± 10.6  
BMI (kg/m2) 26.2 ± 2.9  
Women (n = 359) 
Baseline  
Age (years) 53.1 ±10.1  
Height (cm) 162.3 ± 6.1 
Weight (kg) 68.0 ± 12.6  
BMI (kg/m2) 25.8 ± 4.4 
 
Study (eligible and selected) population 
Number of people: 
Men (n = 246)  
Women (n = 359) 
Characteristics:  
Men   
Age (years) 58.9 ± 10.6 
Height (cm) 175.0 ± 6.7  
Weight (kg) 81.2 ± 12.2 
BMI (kg/m2) 26.5 ± 3.5 
Women 
Age (years) 58.7 ± 10.2 
Height (cm) 162.0 ± 6.2 
Weight (kg) 69.5 ± 14.7 
BMI (kg/m2) 26.4 ± 6.2 
Location: Ely, UK 
Recruitment strategy: Randomly selected 
Length of follow-up: Median ± SD follow-up period of 5.6±0.30 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Not reported 
Excluded populations: Not reported                               
 
Exposures at midlife 
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Relevant exposures: Physical activity 
Time: Not reported 
Measurement of exposure: Height and weight were measured using a rigid stadiometer and 
calibrated scales in light clothing. Body circumference was measured in duplicate using a metal tape. 
Resistance was assessed using a standard bioimpedance technique 
Physical activity energy expenditure measured using the flex heart rate method 
Total body water and fat-free mass were calculated using the impedance index  
Fat mass was calculated as body weight minus fat-free mass. Percentage of body fat was calculated 
as fat mass/body weight x 100 
Blood pressure was measured in seated position using an Accutorr automatic sphygmomanometer. 
Systolic and diastolic blood pressures were measured in triplicate at minute intervals, and the mean of 
these measurements was used in analyses. 
 
Outcomes at 55 years or over 
Outcomes: Metabolic syndrome 
Outcome measurement: Blood samples 
Time: 2001–2003 
 
Analysis 
Analysis strategy: Generalized linear models 
Confounders: Included all subcomponents of the metabolic syndrome and was adjusted for baseline 
zMS, sex, age, smoking, SES, and follow-up time   
 
Results, limitations, source of funding 
Number: 84 subjects (46 male) 
Effect estimates: 
Outcome (SD)  
PAEE  -coefficients (95% CI) 
Insulin  0.002 ( 0.0037 to  0.00053) 
BMI 0.00004 ( 0.00076 to 0.00084) 
WHR 0.00058 ( 0.0006 to 0.0017) 
2-h glucose  0.00008 ( 0.0016 to 0.0015) 
DBP  0.00086 ( 0.0024 to 0.0007) 
SBP  0.002 ( 0.0037 to  0.00064) 
Triglycerides 0.000088 ( 0.0015 to 0.0015) 
HDL 0.00074 ( 0.0005 to 0.002) 
zMS  0.00085 ( 0.00177 to  0.000068) 
zMS-Ob  0.0011 ( 0.0021 to  0.0006974) 
Significant trends: Baseline PAEE significantly predicted fasting insulin at follow-up after adjustment 
for baseline age, sex, smoking, SES, fasting insulin, aerobic fitness, and duration of follow-up 
(standardized β 0.0012, P 0.01). This association was not affected by further adjustment for baseline 
BMI (standardized β 0.0013, P   0.005), baseline WHR (standardized β 0.0012, P   0.007), or baseline 
percentage body fat (standardized β 0.0012, P   0.006). 
Limitations:  
1. Not powered to explore the possibility of nonlinearity 
2. Measure of aerobic fitness is less precise than a true maximal test 
Source of funding: The Medical Research Council  
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Authors: Elwood P, Galante J, Pickering J, Palmer S, Bayer A, Ben-Shlomo Y… Gallacher J 
Year: 2013 
Citation: PLoS One 9;8(12): e81877 
Country of study: South Wales (Caerphilly) 
Aim of study: To assess influence of lifestyle on cognitive function 
Study design: Longitudinal  
Quality score: (++, + or -): + 
 
Source population 
Cohort of men ages 45-59 years in small South Wales UK town. After 1979 baseline survey, men 
were re-examined every five years 
 
Study (eligible and selected) population 
Study population: Analysis restricted to 2,235 men (89% of defined population) examined at baseline 
Exclusion: 
1. Men with evidence of disease at baseline (diabetes, a history of angina, chest pain, clinical or 


ECG evidence of infarction, stroke, high blood pressure 
2. Men with evidence of cognitive impairment at baseline omitted 
Attrition: - 
 
Exposures at midlife 
Self-reported smoking history, physical activity and alcohol consumption captured through food 
frequency questionnaire at baseline in 1979 
Uptake of health behaviours assessed: 
Health behaviour:  
>Not smoking including ex-smokers; 
>Diet: 3+ portions of fruit and/or vegetables a day and 30% less calories from fat; 
>Physical activity: walking 2+ miles or cycling 10+ miles each day, or vigorous exercise; 
>Alcohol: 3 or fewer units per day 
 
Outcomes at 55 years or over 
Incidence of diabetes, vascular disease, cancer, all-cause mortality, cognitive impairment and 
dementia ascertained through self-report, primary care and hospital records, CT scans and ECG, 
Office of National Statistics (for deaths and cancer registrations) 
In 2004, cognitive impairment and dementia assessed in late-life in participants ages 70-85 years 
using CAMDEX, CAMCOG, Frontal Assessment Battery, the Clinical Dementia Rating, and the 
Informant Questionnaire on Cognitive Decline in the Elderly 
 
Analysis 
Analysis strategy: Logistic regression used to assess influence of lifestyle (number of healthy 
behaviours practiced) on cognitive function 
Confounders: Age, social class 
 



http://www.ncbi.nlm.nih.gov/pubmed?term=Elwood%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24349147

http://www.ncbi.nlm.nih.gov/pubmed?term=Galante%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24349147

http://www.ncbi.nlm.nih.gov/pubmed?term=Pickering%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24349147

http://www.ncbi.nlm.nih.gov/pubmed?term=Palmer%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24349147

http://www.ncbi.nlm.nih.gov/pubmed?term=Bayer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24349147
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Results, limitations, source of funding 
 The odds of diabetes were lower among those who regularly exercised (OR=0.63, [0.46, 0.85])  
 The odds of vascular disease were lower among those who were classified as non-smoking 


(OR=0.70, [0.58, 0.84]); similar findings reported for cancer (OR=0.65, [0.54, 0.79]) 
 The odds of cognitive impairment were lower for those who regularly exercised (OR=0.62, [0.41, 


0.92]); similar findings reported for dementia 
 The odds of death were lower among those who did not smoke (OR=0.42, [0.35, 0.51]) 
 Generally, the greater the number of healthy lifestyle behaviours the participants adopted, the 


lower the odds of diabetes, vascular disease, cognitive impairment, dementia, all-cause mortality 
Limitations: 
1. Impact of healthy lifestyles underestimated due to small number of men adhering to all healthy 


behaviours (small cell sizes) 
2. residual confounding 
Source of funding: None reported 
 
Authors: Emberson JR, Shaper AG, Wannamethee SG, Morris RW, Whincup PH 
Year: 2005 
Citation: American Journal of Epidemiology 161(9): 856-863 
Country of study: UK 
Aim of study: Examine associations between alcohol intake and the 20-year risk of coronary heart 
disease, stroke, and all-cause mortality 
Study design: Cohort 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 7,735 men aged 40–59 years 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 6,544  
Characteristics: Middle-aged British men 
Location: Throughout Britain 
Recruitment strategy: General practice 
Length of follow-up: Over 20 years from 1978/1980 to 1998/2000 
Response rate and loss to follow-up: 77% 
Eligible population: One general practice in each of 24 British towns 
Excluded populations: Women and men with evidence of cardiovascular disease. 1,186 men with 
baseline evidence of CVD. five had incomplete baseline data   
 
Exposures at midlife 
Relevant exposures: Alcohol 
Time: Between 1998 and 2000. Time until censoring or first cardiovascular event, whichever is  lowest 
Measurement of exposure: A five-point scale from zero (none) to four (heavy) was used to denote 
the alcohol intake level at the baseline assessment and at each of the follow-up assessments. 
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Categorised as:  
1) Non-drinkers 
2) Occasional drinkers (1–2 times/month or on special occasions)  
3) Light drinkers (1–2 drinks/day or ‘‘weekend only’’ drinkers (1–6 drinks/day)) 
4) Moderate drinkers (3–6 drinks/day or weekend only drinkers (>6 drinks/day)) 
5) Heavy drinkers (>6 drinks every day) 
From these average exposure levels, each individual was reclassified on the original scale (an 
average exposure of <0.5 was defined as ‘‘none’’ 0.5–1.49 was defined as ‘‘occasional” 1.5–2.49 was 
defined as ‘‘light’’ 2.5–3.49 was defined as ‘‘moderate’’ and 3.5 was defined as ‘‘heavy’’). 
 
Outcomes at 55 years or over 
Outcomes: Cardiovascular morbidity and all-cause mortality 
Outcome measurement: Information on incident mortality was collected through the established 
‘‘tagging’’ procedures provided by the National Health Service central registers. 
Time: Between 1998 and 2000    
 
Analysis 
Analysis strategy: Cox proportional hazards regression. Hazard ratios were calculated as ‘‘floating 
absolute risks’’ and inverse variance-weighted quadratic curves were fitted through the values. The 
‘‘relative informativeness’’ of baseline versus average alcohol intake was evaluated by examining the 
contributions made by each measure to the X2 likelihood ratio statistic in the Cox regression model. 
Confounders: Adjustment for cigarette smoking, physical activity, and body mass index. adjustment 
for intake variation 
Limitations: 


1. Misclassification of consumption 
2. Misclassification of outcome 


Source of funding: Not reported 
 
Results, limitations, source of funding 
Number: 6,544 men 
Effect estimates: 
Major coronary heart disease  
Baseline exposure  
Hazard ratio (95% CI) 
None 1.00 (0.75, 1.34)  
Occasional 1.00  
Light 0.81 (0.68, 0.96)  
Moderate 0.94 (0.78, 1.12)  
Heavy 1.08 (0.86, 1.35) 
Usual exposure 
Hazard ratio 95% CI 
None 0.91 (0.72, 1.15)  
Occasional 1.00  
Light 0.74 (0.63, 0.87)  
Moderate 1.01 (0.84, 1.21)  
Heavy 1.74 (1.31, 2.33)  
Stroke  
Baseline exposure  
Hazard ratio 95% CI 
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None 1.58 (1.02, 2.44)  
Occasional 1.00  
Light 0.97 (0.72, 1.31)  
Moderate 1.19 (0.88, 1.61) 
Heavy 1.54 (1.06, 2.22)  
Usual exposure 
Hazard ratio 95% CI 
None 1.08 (0.73, 1.60)  
Occasional 1.00  
Light 0.93 (0.71, 1.22)  
Moderate 1.45 (1.08, 1.96)  
Heavy 2.33 (1.46, 3.71)  
All-cause mortality 
Baseline exposure  
Hazard ratio 95% CI 
None 1.22 (0.98, 1.52)  
Occasional 1.00  
Light 0.88 (0.77, 1.01)  
Moderate 1.12 (0.98, 1.29) 
Heavy 1.44 (1.21, 1.72) 
Usual exposure 
Hazard ratio 95% CI 
None 0.93 (0.77, 1.12) 
Occasional 1.00 
Light 0.82 (0.72, 0.93) 
Moderate 1.32 (1.15, 1.52) 
Heavy 2.27 (1.84, 2.81) 
 
Significant trends: After adjustment for variation in alcohol intake risks among heavy drinkers were 
respectively, 32%, 86% and 70% higher than for occasional drinkers. After adjustment for intake, 
regular light alcohol consumption was associated with a statistically sig 26% reduced risk of CHD and 
18% reduced risk of all-cause mortality, as well as a statistically insignificant 7% reduced risk of 
stroke. Moderate drinking and heavy drinking associated with substantially increased risks of stroke, 
all-cause mortality, and (to a lesser degree) major CHD 
Limitations: No limitations reported by author  
 
Authors: Englund U, Nordström P, Nilsson J, Hallmans G, Svensson O, Bergström U, Pettersson-
Kymmer U 
Year: 2013  
Citation: Osteoporosis International 24(2): 533-540 
Country of study: Sweden 
Aim of study: Investigate whether a physically active lifestyle in middle-aged women was associated 
with a reduced risk of later sustaining a low-trauma wrist fracture 
Study design: Population-based nested case–control study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 35,000 subjects 
Demographics: Mean age at baseline was 54.3±5.8 years, and mean age at fracture was 60.3±5.8 
years 
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Study (eligible and selected) population 
Number of people: 778 
Characteristics:  
Means (±SD) 
Cases (n=376). Age (year) 54.3±5.9: Height (cm) 164.2±5.7: Weight (kg) 67.4±10.5: BMI 24.8±3.7: 
Follow-up time (year) 11.2±2.6: Distance to work (km) 12.5±15.2: Low active 18.1±16.1: Moderate 
active 6.9±11.4: High active 2.9±6.9: Current smokers 21.1: Never smokers 53.4: Alcohol users 79.3  
Controls (n=402). Age (year) 54.3±5.8: Height (cm) 164.0±5.8: Weight (kg) 69.0±12.0: BMI 25.6±4.3: 
Follow-up time (year) 11.1±2.5: Distance to work (km) 11.9±17.3: Low active 21.5±20.2: Moderate 
active 6.5±12.6: High active  2.7±5.4: Current smokers 25.0: Never smokers 50.2: Alcohol users 76.5  
Location: Sweden, county of Västerbotten 
Recruitment strategy: All inhabitants 40, 50, or 60 years old are invited to a health survey and are 
also asked to donate a blood sample 
Length of follow-up:  
Cases: Follow-up time (year) 11.2±2.6 
Controls: Follow-up time (year) 11.1±2.5 
Response rate and loss to follow-up: Not reported 
Eligible population: Inclusion in contains three population-based subcohorts. Fracture case was 
compared with at least one control drawn from the same cohort and matched for age and week of 
reporting data 
Excluded populations: Subjects who had a wrist fracture before they were recruited into the VIP 
cohort were subsequently excluded. Another exclusion criterion was if the fracture had occurred 
before the age of 45 years or was the result of a major trauma  
 
Exposures at midlife 
Relevant exposures: Commuting activities, occupational physical activity, exercise, leisure time 
activities, walking and bicycling activities, smoking habits, alcohol habits  
Time: 1985 
Measurement of exposure: Self-assessment questionnaire includes questions relating to the 
subject’s level of occupational activity, commuting activity (type of traveling to and from work), and 
different leisure time activities, if subject has performed any exercise wearing training clothes in the 
last 3 months and to training habits in youth 
Commuting activities for each of the four seasons were defined in three categories: car-bus, bicycling, 
and walking. 
Occupational physical activity divided into three categories: low, moderate, and high physically 
demanding work.  
Exercise in training clothes two groups: performed or not performed. 
Physical activity in youth was defined in three groups: physical training at school only (low activity), 
training and/or competing at an amateur level (moderate activity), and competing at an elite level (high 
activity).  
Frequency of leisure time activities was based on seven different regular activities: walking and/or 
bicycling (besides the commuting activity), dancing, snow shovelling, gardening, hunting/fishing, and 
berry/mushroom picking.  
The frequencies of walking and bicycling activities defined as low (<one to two times/month) moderate 
(three to four times/month), and high (two - three times/week or more). The remaining leisure time 
activities were categorized as not performed or performed (if performed at least every month during 
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the season). 
Smoking habits were coded as “never smoker”, “former smoker” and “current smoker”. 
Alcohol habits coded as “teetotaller” or “alcohol user”. 
 
Outcomes at 55 years or over 
Outcomes: Wrist fracture 
Outcome measurement: Identified from a prospective injury-fracture database at the Umeå 
University Hospital 
Time: 31 December 2008 
 
Analysis 
Analysis strategy: Conditional logistic regression analysis. Subgroup analyses performed in women 
with data on HRT, alcohol use, calcium and vitamin D intake. 
Confounders: Adjustments for height, body mass index, smoking, and menopausal status, dietary 
habits and other physical activity variables 
Subgroup analyses were also performed in women with available data on HRT and alcohol use and 
also on women with data on calcium and vitamin D intake   
 
Results, limitations, source of funding 
Number: 376 
Effect estimates: 
Risk factor Odds ratio (95% CI) 
Height 1.00 (0.96–1.030 
BMI 0.94 (0.89–0.99) 
Smoking 
Never smoker 1.00 
Former smoker 1.10 (0.66–1.83) 
Current smoker 0.84 (0.51–1.38) 
Commuting activity 
Low 1.00 
Moderate 0.98 (0.60–1.59) 
High 0.48 (0.27–0.88) 
Occupational activity 
Low 1.00 
Moderate 0.80 (0.53–1.19) 
High 0.96 (0.39–2.38) 
Training activity 1.14 (0.75–1.74) 
Bicycling 
Low 1.00 
Moderate 1.01 (0.54–1.92) 
High 1.13 (0.70–1.82) 
Dancing 0.42 (0.22–0.81) 
Snow shovelling 0.50 (0.32–0.79) 
Significant trends: Subjects with active commuting (especially walking) were at significantly lower 
risk of sustaining a wrist fracture (OR 0.48; 95 % CI 0.27–0.88) compared with those who commuted 
by car or bus, in middle-aged women 
Reported limitations: No data on bone mineral density, neuromuscular functions or Vitamin D or 
increased muscle strength or balance. No estimation on the intensity or duration of the different 
activities or the loading characteristics. Differences in the level of outdoor activities and exposure to 
sunlight. All information about physical activity, health, and other lifestyle variables were self -
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estimated. Questionnaire was not validated. Assessments of the different physical variables were 
crude. Physical activity and other variables were only assessed at baseline  
Limitations: Case-control  
Source of funding: Swedish Research Council (K2006-72X-20155013), Swedish Sports Research 
Council (87/06), Swedish Society of Medicine, Medical Faculty of Umeå, and by project grants from 
the Erik and Anne-Marie Detlof Foundation and the J C Kempe Foundation    
 
Authors: Englund U, Nordström P, Nilsson J, Bucht G, Björnstig U, Hallmans G… Pettersson U 
Year: 2011 
Citation: Osteoporosis International 22(2): 499-505 
Country of study: Sweden 
Aim of study: Investigate whether physical activity is associated with a decreased risk of later 
sustaining a hip fracture 
Study design: Population-based case-control study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 70,000 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 237 
Characteristics:  
Means (±SD) 
Cases (n=81). Age (year) 57.2±5.0: Height (cm) 165.6±6.2: Weight (kg) 68.2±12.9: BMI 24.8±4.2: 
Percent (%) Smokers 33.8, Former smokers 6.8, Never smokers 59.5, Alcohol users 78.3  
Controls(n=156). Age (year) 57.2±5.0: Height (cm) 162.1±6.9: Weight (kg) 68.8±11.9: BMI 26.2±4.8: 
Percent (%) Smokers 20.4, Former smokers 16.3, Never smokers 63.3, Alcohol users 72.7  
Location: Sweden 
Recruitment strategy: All inhabitants 40-60 years old were invited to a health survey and asked to 
donate a blood sample 
Length of follow-up:  
Case follow up time (year) 11.0±3.2  
Control follow up time (year) 11.0±3.2  
Response rate and loss to follow-up: Not reported 
Eligible population: Involved in Västerbotten Intervention Programme 
Excluded populations: Subjects who had a hip fracture or another fragility fracture before they were 
recruited into the VIP cohort. Women taking other medications known to affect bone metabolism were 
excluded from the study cohort  
 
Exposures at midlife 
Relevant exposures: Physical activity 
Time: Not reported 
Measurement of exposure: Self-assessment questionnaire includes questions relating to the 
subject’s level of occupational activity, commuting activity (type of traveling to and from work), and 
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different leisure time activities, if subject has performed any exercise wearing training clothes in the 
last 3 months and to training habits in youth 
Commuting activities for each of the four seasons were defined in three categories (Car-bus, bicycling, 
and walking). 
Occupational physical activity divided into three categories: low, moderate, and high physically 
demanding work.  
Exercise in training clothes two groups: performed or not performed 
Frequency of leisure time activities was based on seven different regular activities: walking and/or 
bicycling (besides the commuting activity), dancing, snow shoveling, gardening, hunting/fishing, and 
berry/mushroom picking 
The frequencies of walking and bicycling activities defined as low (<one to two times/month) moderate 
(three to four times/month), and high (two - three times/week or more). The remaining leisure time 
activities were categorized as not performed or performed (if performed at least every month during 
the season) 
Smoking habits were coded as “never smoker”, “former smoker” and “current smoker” 
Alcohol habits coded as “teetotaller” or “alcohol user” 
 
Outcomes at 55 years or over 
Outcomes: Hip fracture 
Outcome measurement: Fracture cases were identified from a prospective injury fracture database 
at the Umeå University Hospital 
Time: Time from baseline to when the hip fracture occurred was 8.4±3.8 years and the mean age at 
fracture was 65.4±6.4 years 
 
Analysis 
Analysis strategy: Conditional logistic regression analysis. Multiple-adjusted associations were 
calculated with adjustments made for height, weight, smoking habits, and menopausal status. 
Subgroup analyses were also performed using HRT or alcohol habits as potential confounding 
variables. 
Confounders: Adjustments for height, weight, smoking, and menopausal status  
 
Results, limitations, source of funding 
Number: 202 
Effect estimates: 
Independent predictors of hip fracture risk 
Adjusted odds ratio (95% CI) 
Height 1.26 (1.14–1.40) 
Weight 0.94 (0.91–0.98) 
Smoking 
Never smoker 1 
Former smoker 0.34 (0.08–1.50) 
Smoker 2.37 (0.81–6.92) 
Menopause 0.57 (0.03–11.4) 
Walking 
Never 1 
1 time/week 0.14 (0.04–0.53) 
≥2 times/week 0.33 (0.10–1.01) 
Spare time activity 
Low 1 
Moderate 0.19 (0.08–0.46) 
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High 0.17 (0.05–0.64) 
Significant trends: Walking and seasonal-dependent physical spare time activities were associated 
with a significant hip fracture risk reduction in middle-aged women. Significantly reduced hip fracture 
risk in women walking once a week only. Lower odds ratio for women with higher frequency of 
walking. 
Limitations:  
1. No data on bone mineral density, neuromuscular functions or Vitamin D. Information about lifestyle 


variables were self-reported.  
2. Questionnaire was not validated.  
3. Assessments of the different physical variables were crude.  
4. Physical activity and other variables were only assessed at baseline.  
5. Number of hip fracture cases in this cohort was also rather low.  
 
Authors: Eskelinen MH, Ngandu T, Helkala EL, Tuomilehto J, Nissinen A, Soininen H, Kivipelto M. 
Year: 2008 
Citation: International Journal of Geriatric Psychiatry 23(7): 741-747 
Country of study: Finland 
Aim of study: Investigate the association of midlife dietary fat intake to cognitive performance, and to 
the occurrence of clinical mild cognitive impairment 
Study design: Longitudinal population-based study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2000 
Demographics: 835 women (62.3%) and 506 men (37.7%) had a mean age at midlife of 50.2 (6.0) 
years 
 
Study (eligible and selected) population 
Number of people: 1449  
Characteristics: Mean age at midlife of 71.1 (4.0) years at the follow-up. 
Location: Kuopio and Joensuu, Eastern Finland 
Recruitment strategy: Random sample 
Length of follow-up: 21 (SD 4.9) years 
Response rate and loss to follow-up: 72% 
Eligible population: Study came from four separate, independent population-based random samples 
studied within the North Karelia Project and the FINMONICA study in 1972, 1977, 1982 or 1987 
Excluded populations: Individuals who had dementia (n=68) were excluded. Those individuals who 
had dementia (n=68) were excluded, and 40 individuals did not complete all evaluations  
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1998 
Measurement of exposure: Dietary habits investigated using a semi-quantitative food frequency 
questionnaire consisting of mostly qualitative or frequency-based questions. Consumption of milk, 
sour milk and spreads assessed quantitatively  
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Outcomes at 55 years or over 
Outcomes: MCI, global cognitive and executive functions, episodic, semantic and prospective 
memory and 
psychomotor speed 
Outcome measurement: Mayo Clinic AD Research Center criteria; Mini Mental State Examination; 
Category Fluency Test; Purdue Peg Board task; letter digit substitution test; the Stroop test; memory 
task by Einstein 
Time: 1998  
 
Analysis 
Analysis strategy: Logistic regression analyses were used to calculate Odds Ratios with 95% 
Confidence Intervals. Two models reported but third model undertaken controlling additionally for 
midlife leisure-time physical activity, alcohol consumption, or vascular disorders at late-life including 
myocardial infarction, stroke, and diabetes, the results remained unchanged or virtually the same 
Confounders: Adjusted for midlife age, sex, education, follow-up time and other subtypes of fats, 
ApoE e4 carrier status, smoking, systolic blood pressure, cholesterol, and BMI 
 
Results, limitations, source of funding 
Number: 1,341 
Effect estimates: 
Association of midlife fat intake with clinical MCI in late-life 
Total fat (from milk products and spreads) 
Low (0–38.0 g)  1 
High (>38.0 g) 1.69 (1.00–2.87) 
saturated fatty acids (from milk products and spreads) 
Low (0–21.6 g)  1 
High (>21.6 g) 2.36 (1.17–4.74) 
polyunsaturated fatty acids (from milk products and spreads) 
Low (0–2.1 g)  1 
High (>2.1 g) 0.94 (0.45–1.96) 
PUFA-SFA ratio (milk products and spreads) 
Low (0–0.05) 1 
High (>0.05) 0.91 (0.53–1.56) 
monounsaturated fatty acids (from milk products and spreads) 
Low (0–11.3 g) 1  
High (>11.3 g) 1.81 (0.87–3.80) 
Association of midlife fat intake with Global cognitive function (MMSE) 
Total fat from milk and spreads 
Low (0–38.0 g) 26.2 (0.1)  
High (>38.0 g) 25.9 (0.1)  
p-value 0.05  
SFA from milk and spreads 
Low (0–21.6 g) 26.2 (0.1)  
High (>21.6 g) 25.8 (0.1)  
p-value 0.03  
PUFA from milk and spreads 
Low (0–2.1 g) 26.0 (0.1)  
High (>2.1 g) 26.1 (0.1)  
PUFA–SFA ratio (milk and spreads) 
Low (0–0.05) 26.0 (0.1)  
High (>0.05) 26.1 (0.1)  
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MUFA from milk and spreads 
Low (0–11.3 g) 26.1 (0.1)  
High (>11.3 g) 26.0 (0.1)  
Association of midlife fat intake with Episodic memory 
Total fat from milk and spreads 
Low (0–38.0 g) 5.0 (0.04)  
High (>38.0 g) 4.9 (0.1)  
SFA from milk and spreads 
Low (0–21.6 g) 5.0 (0.05)  
High (>21.6 g) 4.9 (0.1)  
PUFA from milk and spreads 
Low (0–2.1 g) 5.0 (0.05)  
High (>2.1 g) 4.9 (0.1)  
PUFA–SFA ratio (milk and spreads) 
Low (0–0.05) 5.0 (0.04)  
High (>0.05) 4.9 (0.1)  
MUFA from milk and spreads 
Low (0–11.3 g) 5.0 (0.05)  
High (>11.3 g) 4.9 (0.1)  
Association of midlife fat intake with Semantic memory 
Total fat from milk and spreads 
Low (0–38.0 g) 20.3 (0.2) 
High (>38.0 g) 20.0 (0.3)  
SFA from milk and spreads 
Low (0–21.6 g) 20.4 (0.2)  
High (>21.6 g) 19.7 (0.4)  
PUFA from milk and spreads 
Low (0–2.1 g) 19.9 (0.2)  
High (>2.1 g) 20.8 (0.3)  
PUFA–SFA ratio (milk and spreads) 
Low (0–0.05) 20.1 (0.2)  
High (>0.05) 20.3 (0.3)  
MUFA from milk and spreads 
Low (0–11.3 g) 20.4 (0.2)  
High (>11.3 g) 19.7 (0.4)  
Association of midlife fat intake with Psychomotor speed 
Total fat from milk and spreads 
Low (0–38.0 g) 0.10 (0.03)  
High (>38.0 g) -0.02 (0.04)  
p-value 0.02 
SFA from milk and spreads 
Low (0–21.6 g) 0.08 (0.03)  
High (>21.6 g) 0.02 (0.05)  
PUFA from milk and spreads 
Low (0–2.1 g) 0.04 (0.03)  
High (>2.1 g) 0.1 (0.04) 
PUFA–SFA ratio (milk and spreads) 
Low (0–0.05) 0.04 (0.03)  
High (>0.05) 0.1 (0.04)  
MUFA from milk and spreads 
Low (0–11.3 g) 0.09 (0.03)  
High (>11.3 g) 0.01 (0.05)  
Association of midlife fat intake with Executive function (Stroop) 
Total fat from milk and spreads 
Low (0–38.0 g) 39.8 (0.8)  
High (>38.0 g) 41.0 (1.1)  
SFA from milk and spreads 
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Low (0–21.6 g) 39.3 (0.9)  
High (>21.6 g) 42.0 (1.5)  
PUFA from milk and spreads 
Low (0–2.1 g) 39.9 (0.9)  
High (>2.1 g) 40.8 (1.3)  
PUFA–SFA ratio (milk and spreads) 
Low (0–0.05) 40.9 (0.8)  
High (>0.05) 38.6 (1.1)  
MUFA from milk and spreads 
Low (0–11.3 g) 39.7 (0.9)  
High (>11.3 g) 41.2 (1.5)  
Association of midlife fat intake with Prospective memory 
Total fat from milk and spreads 
Low (0–38.0 g) 2.7 (0.03) 
High (>38.0 g) 2.6 (0.04) 
SFA from milk and spreads 
Low (0–21.6 g) 2.7 (0.04) 
High (>21.6 g) 2.6 (0.1) 
p-value 0.05 
PUFA from milk and spreads 
Low (0–2.1 g) 2.7 (0.04) 
High (>2.1 g) 2.7 (0.05) 
PUFA–SFA ratio (milk and spreads) 
Low (0–0.05) 2.7 (0.03) 
High (>0.05) 2.7 (0.04) 
MUFA from milk and spreads 
Low (0–11.3 g) 2.7 (0.04) 
High (>11.3 g) 2.7 (0.1) 
Significant trends: Midlife dietary fat intake was related to cognitive performance, especially in 
domains of global cognitive function, semantic memory and psychomotor speed, and to the 
occurrence of MCI later in life 
Limitations:  
Author 
1. Dietary data was available from limited sources 
2. Results of stratified analyses may be inconclusive due to insufficient power 
Reviewer  
1. Authors undertake three models but show results from two. In conclusion refer to the three 


models.  
2. Selective reporting bias. Revisit when we have time to go through thoroughly.  
Source of funding: The study was supported by EVO-grants of Kuopio University Hospital (5772708, 
5772720), Academy of Finland grants 103334, 120676 and 206951, EU grant QLK-2002-172, The 
Swedish Council for Working Life and Social Research, the Finnish Cultural Foundation, The 
Foundation of Juho Vainio, the Gamla Tjanarinnor Foundation, and Uulo Arhio foundation  
 
Authors: Eskelinen MH, Ngandu T, Tuomilehto J, Soininen H, Kivipelto M 
Year: 2009 
Citation: Journal of Alzheimer’s Disease 16: 85-91 
Country of study: Finland 
Aim of study: To evaluate the association between mid-life coffee and tea drinking and the risk of 
late-life dementia 
Study design: Longitudinal 
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Quality score: (++, + or -): + 
 
Source population 
A population-based random sample of 2000 people aged 65-79 years and living in Joensuu or Kuopio, 
Eastern Finland in 1997 were invited to participate in 1998. Response rate of 71% (1409), of which 
875 (62%) were women and 534 (38%) were men. 
 
Study (eligible and selected) population 
See: ‘Source population’ 
Sociodemographics: At midlife examination, 875 women and 534 men had mean age of 50.4 years, 
while at late-life examination, mean age was 71.3 years  
Follow-up: Mean follow-up time of 21 years. Response rate of 71% 
Exclusion: - 
Attrition: - 
 
Exposures at midlife 
Coffee and tea consumption examined at midlife using validated semi-quantitative food-frequency 
questionnaire 
Coffee drinking categorised as: 0-2 cups/day (low), 3-5 cups/day (moderate), >5 cups/day (high) 
Tea consumption categorised as: none (0 cups/day), drinking tea (>=1 cups/day)  
 
Outcomes at 55 years or over 
Cognitive status assessing through screening, clinical and differential diagnosis 
Participants with score <=24 on MMSE addressed for further examination where dementia diagnosis 
may have been made 
 
Analysis 
Analysis strategy: Logistic regression was used to determine the influence of coffee or tea on the 
risk of developing dementia and AD  
Confounders: Midlife age, education, follow-up time and community of residence, midlife smoking, 
SBP, serum total cholesterol, BMI, physical activity, myocardial infarction, stroke, diabetes mellitus, 
depression; sex and APOE 4 assessed as effect modifiers 
 
Results, limitations, source of funding 
 61 people had dementia, of which 48 had AD;  
 Moderate coffee drinkers had a 65-70% decreased risk of dementia and a 62-64% decreased risk 


of AD compared with low coffee consumers  
 Odds of developing dementia were lower for those consuming moderate amounts of coffee (3-5 


cups) compared to low amounts (0-2 cups) [OR=0.30, (0.10, 0.93)] 
 APOE4 stratification: for APOE4 carriers, odds of developing dementia were lower among 


moderate coffee consumers compared to low coffee consumers [OR=0.32, (0.11, 0.92)] 
 Sex stratification: for males: lower odds for dementia were reported among moderate and high 


coffee consumers compared to low coffee  consumers [OR=0.27, (0.08, 0.89); OR=0.36, (0.13, 
0.97)] 


Limitations:  
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1. Residual confounding due to measurement error  
2. Sample may have been too small to detect significant differences in interaction analyses and 


dose-response effects  
3. Bias: self-reported data, residual confounding due to measurement error in the assessment of 


confounding factors 
Source of funding: EVO-grant of Kuopio University Hospital, Academy of Finland grants, EU grant, 
the Swedish Council for Working Life and Social Research, the Finnish Cultural Foundation, the 
Foundation of Juho Vainio, the Gamla Tjanarinnor Foundation, the Helsingin Sanomain 100-
vuotissaatio, and the Yrjo 
 
Authors: Field AE, Malspeis S, Willett WC. 
Year: 2009 
Citation: Archives of Internal Medicine 169(9): 881-886 
Country of study: USA 
Aim of study: Assess the independent association of weight cycling with mortality 
Study design: Prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 121 701 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 44,882 
Characteristics  
Non-cyclers: Age in 1992, mean (SD), y 57.7 (7.1); BMI in 1992, mean (SD) 25.0 (4.3); BMI 
categories in 1992 17.0-20.9 1.0, 21.0-24.9 53.4, 25.0-29.9 28.6, >30.0 11.4; Smoking status Never 
45.4 , Past 38.7, Current 15.8; Alcohol intake g/day, mean (SD),  5.4 (9.8); Quintiles of MET hours of 
activity per week, % 1 (0.2-3.1 METs) 18.0, 2 (3.2-8.3 METs) 20.3, 3 (8.4-11.1 METs) 20.6, 4 (16.0-
21.9 METs) 20.0, 5 (30.0-53.1 METs) 20.8 
Mild Cyclers: Age in 1992, mean (SD), y 55.6 (6.7); BMI in 1992, mean (SD) 28.7 (4.8); BMI 
categories in 1992 17.0-20.9 0.1, 21.0-24.9 20.1, 25.0-29.42.1, >30.0 31.9; Smoking status Never 
44.1, Past 45.1, Current 10.5; Alcohol intake g/day, mean (SD),4.3 (8.4); Quintiles of MET hours 
ofactivity per week, % 1 (0.2-3.1 METs) 18.4, 2 (3.2-8.3 METs) 20.5, 3 (8.4-11.1 METs) 19.8, 4 (16.0-
21.9 METs) 21.6, 5 (30.0-53.1 METs) 19.3  
Severe Cyclers: Age in 1992, mean (SD), y 55.2 (6.5); BMI in 1992, mean (SD) 32.6 (6.2); BMI 
categories in 1992 17.0-20.9 0.0, 21.0-24.9 7.8, 25.0-29.9 28.0, >30.0 58.7; Smoking status Never 
41.6, Past 47.4; Current 10.7; Alcohol intake g/day, mean (SD), 3.1 (7.4); Quintiles of MET hours of 
activity per week, % 1 (0.2-3.1 METs) 23.6: 2 (3.2-8.3 METs) 21.7: 3 (8.4-11.1 METs) 18.3: 4 (16.0-
21.9 METs) 18.2: 5 (30.0-53.1 METs) 18.0 
Location: USA 
Recruitment strategy: Postal questionnaire 
Length of follow-up: Variable - from 1976 to 1992 or 2004 
 
Exposures at midlife 
Relevant exposures: Height and weight 
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Time: Height and weight were ascertained in 1976, and current weight was assessed on each follow-
up questionnaire 
Measurement of exposure: Body mass index was calculated from self-reported information on 
weight and height. 
Net weight change, irrespective of intentionality, was assessed by calculating the difference in weight 
reported at two time points 
“Within the last 20 years, how many times did you lose each of the following amounts of weight on 
purpose (excluding illness or pregnancy)?” and “Within the last four years, how many times did you 
lose each of the following amounts of weight on purpose (excluding illness or pregnancy)?” The 
responses were 0, 1 to 2, 3 to 4, 5 to 6, or 7 or more times for each of the magnitudes of weight loss 
(2.3-4.1 kg, 4.5-8.6 kg, 9.1-22.2 kg, and  22.7 kg)   
Response rate and loss to follow-up: Women who did not answer the 1988 or 1992 questionnaire 
(n=23 914), were diagnosed as having cancer (other than non-melanoma skin cancer) or heart 
disease (n=9557), did not complete all of the intentional weight loss questions (n=34 560), reported no 
losses in the past 20 years but reported losses in the past four years (n=19), did not report their 
weight at age 18 years (n=5807) 
Eligible population: Female registered nurses aged 30 to 55 years 
Excluded populations: Women who had a body mass index (BMI), calculated as weight in kilograms 
divided by height in meters squared, of less than 17 (n=286), reported bypass surgery (in 1992) 
(n=108), or died in the period of 1988 to 1994 (n=551) were excluded from the analysis   
 
Outcomes at 55 years or over 
Outcomes: Deaths 
Outcome measurement: Deaths were reported by next of kin, the postal service, or ascertained by 
the National Death Index 
Time: 1992 or 2004 
 
Analysis 
Analysis strategy: Multivariate Cox proportional hazards models, stratified by age in months and 
calendar time and that controlled for other potential confounders 
Confounders: Age, body mass index at age 18 years, weight change from age 18 years to start of 
the cycling period (1976 for models assessing cycling during the past 20 years or 1988 for models 
assessing cycling during the past 4 years), smoking status with number of cigarettes currently smoked 
per day (never; past; current, 1-4; current, 5-24; current, 25-34; current, 35-45; current, number 
unknown), menopausal status, postmenopausal hormone therapy (premenopausal, never, past, or 
current), alcohol, activity level, and change in activity level, net weight change from the start of the 
cycling period (1976 for models assessing cycling during the past 20 years or 1988 for models 
assessing cycling during the past 4 years) until 1992 (ie, end of the cycling period). net weight change 
from the start of the cycling period (1976 for models assessing cycling during the past 20 years or 
1988 for models assessing cycling during the past 4 years) until 2004 or the end of the follow-up 
period, instead of net weight change during the cycling period 
 
Results, limitations, source of funding 
Number: 
Cycling Between 1972 and 1992  
Non-cycler (n=32 836) 
Mild Cycler (n=8452) 
Severe Cycler (n=3594) 
Cycling Between 1988 and 1992 
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Non-cycler (n=41 045) 
Mild Cycler (n=3142) 
Severe Cycler (n=695) 
Effect estimates:  
Cycling Between 1972 and 1992  
Non-cycler 
Deaths, No. 319 
Person-years 315 836  
HR (95% CI) 1 [Reference]  
Mild Cycler 
Deaths, No. 65  
Person-years 81 874  
HR (95% CI) 0.89 (0.67-1.18)  
Severe Cycler 
Deaths, No. 41  
Person-years 34 663 
HR (95% CI) 1.08 (0.75-1.56)  
Cycling Between 1988 and 1992 
Non-cycler 
Deaths, No. 384  
Person-years 395 312  
HR (95% CI) 1 [Reference]  
Mild Cycler 
Deaths, No. 29 
Person-years 12  
HR (95% CI) 1.11 (0.75-1.64)  
Severe Cycler 
Deaths, No. 12 
Person-years 6641 
HR (95% CI)  1.65 (0.89-3.05) 
Significant trends: Women who were severe cyclers from 1988 to 1992 were almost three times 
more likely than non-cyclers to die from cardiovascular events during the follow-up period  
Limitations: Self-reported information 
Source of funding: Not reported 
 
Authors: Fogelholm M, Kujala U, Kaprio J, Sarna S 
Year: 2000 
Citation: Obesity Research 8(5): 367-373 
Country of study: Finland 
Aim of study: To assess influence of lifestyle on 10-year weight change 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Large cohort originally comprising former top male athletes (n=2675) and untrained referents. 2062 
out of 2535 (81%) surviving subjects completed baseline questionnaire in 1985 and 1670 out of 2114 
completed follow-up questionnaire in 1995. 
 
Study (eligible and selected) population 



http://www.ncbi.nlm.nih.gov/pubmed?term=Fogelholm%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10968728

http://www.ncbi.nlm.nih.gov/pubmed?term=Kujala%20U%5BAuthor%5D&cauthor=true&cauthor_uid=10968728

http://www.ncbi.nlm.nih.gov/pubmed?term=Kaprio%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10968728

http://www.ncbi.nlm.nih.gov/pubmed?term=Sarna%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10968728
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Analysis restricted to 1143 Finnish participants who completed baseline and follow-up questionnaires 
and with complete data 
Participants were ages 36-88 years at baseline 
Follow-up: 10 years (1985-95) 
Exclusion: Analysis restricted to subjects without malignant cancer or diabetes 
Attrition: - 
 
Exposures at midlife 
Self-reported smoking, alcohol use 
Dietary habits, leisure physical activity 
Smoking categories: smoking, non-smoking, quit or started smoking 
Alcohol consumption frequencies assessed; alcohol content of beer, wine, and spirits assumed to be 
4, 9.5, and 32g/litre, respectively (subjects classified into intake quartiles ranging from low to high 
alcohol use) 
Frequency of fruit and vegetable consumption assessed (healthy diet defined by presence of  at least 2 
of the following: fruit and vegetables intake at least 3 times/day; use of margarine; use of skimmed 
milk) 
Frequency, duration, intensity of physical activity assessed, ranging from low to high 
 
Outcomes at 55 years or over 
Self-administered questionnaire captured 10-year weight change 
 
Analysis 
Analysis strategy: Step-wise linear regression was used to assess influence of lifestyle on 10-year 
weight change 
Confounders: Age, chronic diseases, occupation, present occupational activity, living conditions, 
former athletic status 
 
Results, limitations, source of funding 
 Being a smoker (beta= -1.59, SE=0.48), and increased physical activity (beta=-1.27, SE=0.54) 


were significantly (p<0.05) associated with weight loss  
Limitations: 
1. Residual confounding 
2. Self-reported body weight (may be underestimated) and physician-diagnosed diseases 
3. Cohort was not a random, representative population sample 
Source of funding: Academy of Finland 
 
Authors: Friedland RP, Fritsch T, Smyth KA, Koss E, Lerner AJ, Chen CH… Debanne SM 
Year: 2001 
Citation: Proceedings of the National Academy of Sciences of the United States of America 98(6): 
3440-3445 
Country of study: USA 
Aim of study: Examine if development of Alzheimer’s disease later in life is reflective of 
environmental factors operating over the course of a lifetime 
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Study design: Case-control study 
Quality score: (++, + or -): +  
 
Source population 
Number of people: Not reported 
Demographics: Not reported    
 
Study (eligible and selected) population 
Number of people: 551 
Characteristics:  
Case-group members (n=193) 
Age [mean (SD)] 72.5 (8.0); Male 72.2 (7.3); Female 72.7 (8.5); Year of birth–median (range) 1919 
(1898–1944); Male 1919 (1898–1940) Female 1918 (1901–1944); Gender–% (no.) Male 43.5% (84) 
Female 56.5% (109); Education–[mean (SD)] 13.0 (2.8); Income adequacy, lifetime average– [mean 
(SD)] 1.7 (0.4); MMSE–[mean (SD)] 17.8 (6.0); Number of activities ever performed 12.9 (4.1)  
Control-group members (n=358) 
Age [mean (SD)] 71.3 (6.0); Male 71.7 (5.2); Female 71.0 (6.4); Year of birth–median (range) 1923 
(1899–1936); Male 1923 (1909–1934); Female 1924 (1899–1936); Gender–% (no.) Male 39.7% 
(142); Female 60.3% (216); Education [mean (SD)] 15.3 (2.8); Income adequacy, lifetime average 
[mean (SD)] 1.7 (0.4); MMSE–[mean (SD)] 28.8 (1.0); Number of activities ever performed 16.0 (3.4) 
Location: Cleveland, USA 
Recruitment strategy: Recruited from clinical settings and the community 
Length of follow-up: Not reported 
Response rate and loss to follow-up: Refusal rates for participation as control-group members were 
65/346 (19%) for males and 106/537 (20%) for females 
Eligible population: Enrolled in the Research Registry of the University Alzheimer Center, University 
Hospitals of Cleveland. The control-group members (N=358) were the friends or neighbours of the 
case-group members or were members of the same organisations to which the case-group members 
belonged 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Activities 
Time: 1991 
Measurement of exposure: 26 different types of activities (not reported), asking three questions 
about each one:  
(i) Did subjects participate in the activity at least once per month? If yes,  
(ii) How many hours per month in their 20s and 30s; and  
(iii) How many hours per month in their 40s and 50s 
Data from the 26 activities were grouped into three general activity categories (passive, intellectual, 
and physical)    
 
Outcomes at 55 years or over 
Outcomes: Alzheimer’s Disease 
Outcome measurement: Neuropsychological, laboratory, and neurological exams and all had X-ray 
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computed tomography or MRI scans of the brain. 
Time: Not reported    
 
Analysis 
Analysis strategy: ANCOVA 
Confounders: Year of birth, education, gender, and income adequacy 
 
Results, limitations, source of funding 
Number: 193 
Effect estimates: 
Comparisons between case- and control-group members on diversity scores (adjusted means) 
Case: Passive diversity  0.84; Intellectual diversity  0.44; Physical diversity  0.42  
Control: Passive diversity 0.91; Intellectual diversity 0.54; Physical diversity  0.53  
ANCOVA: Passive diversity F(1, 544) =19.25; Intellectual diversity F(1, 544)= 33.33; Physical 
diversity F(1, 544)= 29.24 
Comparisons between case- and control-group members on ‘‘intensity’’ scores (adjusted means) 
Case: Passive diversity 99.33; Intellectual diversity  68.15; Physical diversity 37.74   
Control: Passive diversity 101.84; Intellectual diversity 79.21; Physical diversity 41.09  
ANCOVA: Passive diversity F(1, 544) = 0.16; Intellectual diversity F(1, 544)= 3.82; Physical diversity 
F(1, 544)= 0.96 
Significant trends: Diversity of activities and intensity of intellectual activities were reduced in 
patients with AD as compared with the control group 
Limitations:  
Author: 
1. Not population-based.  
2. Recruitment likely to produce overmatching.  
3. Activity participation does not necessarily reflect quality of participation. 
4. Did not include confounders such as apoE genotype  
Reviewer: Case-control 
Source of funding: This work was supported in part by grants from the National Institute on Aging 
(PO 263-MO-818915 and VO1 AG1713-01A1), the Alzheimer’s Disease Research Center Program 
(P50 AG 08012), the Mandel Foundation, the Nickman family, the Institute for the Study of Aging (New 
York), and Philip Morris USA. 
 
Authors: Gerber Y, Myers V, Goldbourt U 
Year: 2012 
Citation: American Journal of Epidemiology 175(10): 1006-1012 
Country of study: Israel 
Aim of study: Assessed survival and life expectancy according to changes in smoking intensity 
Study design: Prospective cohort study 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 10,059 
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Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 4,633 
Characteristics:  
No.% Mean (SD)  
Increased Smoking Intensity. Age, years   50.1 (6.5); Lowest SES category 126 35; Systolic blood 
pressure, mm Hg   134 (20); Diastolic blood pressure, mm Hg   85 (12); Cholesterol, mg/dL   207 (42); 
Body mass index   25.2 (3.4); Leisure-time physical activity; None 235 67%; Light 48 14%; Light daily 
45 13%; Heavy 22 6%; Diabetes 23 6%; Known coronary heart disease 20 6%; Intermittent 
claudication 8 2%   
Maintained Smoking Intensity. Age, years    50.6 (6.7); Lowest SES category  780 26; Systolic 
blood pressure, mm Hg    136 (21); Diastolic blood pressure, mm Hg    86 (12); Cholesterol, mg/dL    
209 (39); Body mass index    25.6 (3.5); Leisure-time physical activity; None  1,876 63; Light  417 14; 
Light daily  487 16; Heavy  204 7; iabetes  178 6 ; Known coronary heart disease  249 8 ; Intermittent 
claudication  117 4   
Reduced Smoking Intensity. Age, years    50.2 (6.4); Lowest SES category  255 33; Systolic blood 
pressure, mm Hg    136 (21); Diastolic blood pressure, mm Hg    85 (12); Cholesterol, mg/dL    210 
(38); Body mass index    25.3 (3.4); Leisure-time physical activity; None  490 63; Light  120 15; Light 
daily  115 15; Heavy  57 7; Diabetes  52 7; Known coronary heart disease  68 9; Intermittent 
claudication  45 6   
Quit. Age, years    51.9 (7.2); Lowest SES category 104 23; Systolic blood pressure, mm Hg    139 
(22); Diastolic blood pressure, mm Hg    87 (12); Cholesterol, mg/dL    210 (40); Body mass index    
26.4 (3.2); Leisure-time physical activity; None  287 62; Light  75 16; Light daily  74 16; Heavy  26 6; 
Diabetes  36 8; Known coronary heart disease 71 15; Intermittent claudication 26 6  
P Value. Age, years <0.001; Lowest SES category <0.001; Systolic blood pressure, mm Hg 0.02; 
Diastolic blood pressure, mm Hg 0.004; Cholesterol, mg/dL 0.63; Body mass index <0.001; Leisure-
time physical activity  0.59; Diabetes 0.50; Known coronary heart disease <0.001; Intermittent 
claudication 0.01 
 
Exposures at midlife 
Relevant exposures: Smoking behaviour, physical activity 
Time: 1963 
Measurement of exposure: Smoking behaviour was self-reported. Participants were asked to 
choose one of 5 smoking status groups: never smoker, past smoker, 1–10, 11–20, or more than 20 
cigarettes per day. 
Physical activity during leisure time was determined via personal interview, with subjects reporting 
their physical activity outside working hours. 
Location: Tel Aviv, Haifa, and Jerusalem, Israel 
Recruitment strategy: Stratified sampling 
Length of follow-up: Median follow-up of 26 (quartiles 1–3: 16–35) years 
Response rate and loss to follow-up: 87% of participants died 
Eligible population: Israeli working men; civil servants and municipal employees 
Excluded populations: Excluding 96 participants who stopped cigarette smoking and switched to 
cigar or pipe smoking. 87% of participants died 
 
Outcomes at 55 years or over 
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Outcomes: Outcomes were timed to 1) all-cause death and 2) cause-specific death, dichotomised 
into CVD and non-CVD. 
Outcome measurement: Information on death was derived from the Israeli Mortality Registry 
Time: All-cause death (1965–2005); cause-specific death (1965–1997)   
 
Analysis 
Analysis strategy: Cox proportional hazards regression models 
Confounders: Age, socioeconomic status, and smoking intensity in 1963, systolic blood pressure, 
blood cholesterol, body mass index, leisure-time physical activity, diabetes, known coronary heart 
disease, and intermittent claudication 
 
Results, limitations, source of funding 
Number 
Increased (n=358; %=8) 
Maintained (n=3,061; %=65) 
Reduced (n=787; %=17) 
Quit (n=472; %=10) 
Effect estimates: 
All-cause mortality  
HR 95% CI 
Increased 1.14 0.99, 1.32   
Maintained 1 Referent   
Reduced  0.85 0.77, 0.95   
Quit 0.78 0.69, 0.89   
Ptrend <0.001 
CVD mortality 
Increased 1.14 0.92, 1.41   
Maintained 1 Referent   
Reduced  0.77 0.66, 0.94   
Quit 0.84 0.70, 1.05   
Ptrend 0.01 
Non-CVD mortality 
Increased 1.05 0.88, 1.25   
Maintained 1 Referent   
Reduced  0.98 0.87, 1.10   
Quit 0.90 0.77, 1.05   
Ptrend 0.19 
Significant trends: Survival benefit associated with smoking reduction was mostly evident among 
heavy smokers and for cardiovascular disease mortality 
Limitations:  
Author:  
1. No information is available on smoking habits throughout follow-up.  
2. Smoking was self-reported.  
3. Couldn’t control for dietary and physical activity patterns.  
4. Male-only cohort 
Reviewer: Difference in time for outcome 
Source of funding: Supported by PL 480 counterpart funds, research agreement no. 375106. The 
Fund for Basic Research from the Israeli Academy of Sciences supported the mortality follow-up from 
1970 to 1978. 
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Authors: Guallar-Castillón P, Rodríguez-Artalejo F, Tormo MJ, Sánchez MJ, Rodríguez L, Quirós 
JR… Moreno-Iribas C 
Year: 2012 
Citation: Nutrition Metabolism & Cardiovascular Diseases 22(3): 192-199 
Country of study: Spain 
Aim of study: Assess the association between major dietary patterns and the risk of coronary heart 
disease 
Study design: Multi-centre prospective cohort study  
Quality score: (++, + or -): + 
 
Source population 
Number of people: 519,978 (366,521 women and 153,457 men) 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 40,757 persons 
Characteristics:  
Westernised pattern  
Quintile 1 (lowest). Age (years) 50.9; Body mass index (kg/m2) 28.6; Waist circumference (cm) 92.3; 
No formal education (%) 38.3; Current smokers (%) 18.2; Sedentary at work (%) 24.2; Physical 
activity at home (METs h/wk) 68.2; Physical activity in leisure time (METs h/wk) 31.1  
Quintile 3. Age (years) 48.6; Body mass index (kg/m2) 28.2; Waist circumference (cm) 91.6; No 
formal education (%) 33.9; Current smokers (%) 22.7; Sedentary at work (%) 20.9 17.5; Physical 
activity at home (METs h/wk) 69.9; Physical activity in leisure time (METs h/wk) 28.3  
Quintile 5 (highest). Age (years) 47.0; Body mass index (kg/m2) 28.1; Waist circumference (cm) 
92.1; No formal education (%) 31.9; Current smokers (%) 28.5; Sedentary at work (%) 17.5; Physical 
activity at home (METs h/wk) 69.9; Physical activity in leisure time (METs h/wk) 25.9  
Evolved Mediterranean pattern 
Quintile 1 (lowest). Age (years) 48.0; Body mass index (kg/m2) 28.0; Waist circumference (cm) 91.0; 
No formal education (%) 33.6; Current smokers (%) 28.8; Sedentary at work (%) 19.4; Physical 
activity at home (METs h/wk) 69.2; Physical activity in leisure time (METs h/wk) 26.7  
Quintile 3. Age (years) 48.7; Body mass index (kg/m2) 28.3; Waist circumference (cm) 91.8; No 
formal education (%) 34.7; Current smokers (%) 23.1; Sedentary at work (%) 22.0; Physical activity at 
home (METs h/wk) 69.4; Physical activity in leisure time (METs h/wk) 28.7  
Quintile 5 (highest). Age (years) 49.6; Body mass index (kg/m2) 28.4; Waist circumference (cm) 
92.6; No formal education (%) 34.3; Current smokers (%) 18.1; Sedentary at work (%) 21.0; Physical 
activity at home (METs h/wk) 68.0; Physical activity in leisure time (METs h/wk) 30.6  
Location: Spain. Five regions: Asturias, Gipuzkoa, Navarra, Granada and Murcia 
Recruitment strategy: Invited to participate either by mail or in person 
Length of follow-up: Median follow-up of 11 years 
 
Exposures at midlife 
Relevant exposures: Dietary pattern, educational level, smoking, and physical activity  
Time: Subject’s age at recruitment and exit time as the age at the occurrence of a CHD event, death, 
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or December 31, 2004 
Measurement of exposure: Self-administrated questionnaires and interview 
Response rate and loss to follow-up: Followed-up until December 31, 2004. 
Eligible population: Participant eligibility within each cohort was based on geographic or 
administrative boundaries.  Used only the data from the Spanish cohort of the EPIC study 
Excluded populations: 193 for having CHD at baseline; 167 for an implausibly high or low dietary 
consumption, defined as  3 standard deviations from the mean of the cohort (<788 kcal/day or >5710 
kcal/day); and 321 for lack of information on important variables such as date of CHD event (12), 
hypercholesterolemia (197), diabetes (71), hypertension (60) and smoking (22). 
 
Outcomes at 55 years or over 
Outcomes: Myocardial infarction and mortality 
Outcome measurement: Hospital discharge registers. CHD events were classified on the basis of 
symptoms, signs, biomarkers, and electrocardiogram 
Time: Between 1992 and 1996 
 
Analysis 
Analysis strategy: Cox regression models 
Confounders: Age, sex, BMI, waist circumference, educational level, smoking, physical activity at 
work, physical activity at home, physical activity in leisure time, diabetes, hypertension, 
hypercholesterolemia, cancer, oral contraceptives, menopausal status, hormone replacement therapy, 
and total energy intake 
 
Results, limitations, source of funding 
Number: 606 definite CHD events (466 myocardial infarctions and 140 anginas requiring 
revascularisation). 
Effect estimates: 
Definite CHD events 
Westernized Pattern 
Quintile 1) 1 Ref. Quintile 2) 0.96 (0.75-1.24) Quintile 3) 0.81 (0.61-1.09) Quintile 4) 0.98 (0.72-1.34) 
Quintile 5) 0.86 (0.60-1.24) 
P for trend 0.51 
Evolved Mediterranean Pattern 
Quintile 1) 1 Ref. Quintile 2) 0.77 (0.61-0.98) Quintile 3) 0.64 (0.50-0.83) Quintile 4) 0.56 (0.43-0.73) 
Quintile 5) 0.73 (0.57-0.94) 
P for trend 0.0013 
Definite, possible and probable CHD events  
Westernized Pattern 
Quintile 1) 1 Ref. Quintile 2) 1.02 (0.81-1.29) Quintile 3) 0.88 (0.67-1.15) Quintile 4) 1.04 (0.78-1.38) 
Quintile 5) 0.87 (0.62-1.22) 
P for trend 0.55 
Evolved Mediterranean Pattern 
Quintile 1) 1 Ref. Quintile 2) 0.76 (0.61-0.95) Quintile 3) 0.64 (0.51-0.81) Quintile 4) 0.58 (0.46-0.74) 
Quintile 5) 0.72 (0.57-0.91) 
P for trend <0.001 
Significant trends: No association was found between the Westernized dietary pattern and CHD risk. 
A Mediterranean diet, as consumed in this study population, was associated with a lower risk of CHD. 
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Limitations:  
1. Interpretation of the dietary patterns obtained by factor analysis is subjective.  
2. Patterns derived depend on the number of foods included in the diet measurement instrument.   
3. Percentage of the variance explained by the two major dietary patterns was only modest.  
4. Diet was measured only at baseline.  
5. Residual confounding may persist 
Source of funding: Spanish Ministry of Health PI04-0257, PI06-0366, PI04-2342, PI04-1822, PI04-
1821 and PI04-2188 from the “Instituto de Salud Carlos III”; RETIC (RD06/0020) of ISCIII Spanish 
Regional Governments of Andalusia, Asturias, Basque Country, Murcia and Navarra and the Catalan 
Institute of Oncology; EL-G has a “Ramo´n y Cajal” contract from the Ministry of Education. 
 
Authors: Haapanen-Niemi N, Miilunpalo S, Pasanen M, Vuori I, Oja P, Malmberg J 
Year: 2000 
Citation: International Journal of Obesity Related Metabolic Disorders 24(11): 1465-74 
Country of study: Finland 
Aim of study: To investigate the independent associations and the possible interaction of BMI, leisure 
time physical activity and perceived physical fitness and functional capability with the risk of mortality. 
Study design: Prospective 16-year follow-up study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 6787 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1090 men and 1122 women  
Characteristics  
Men  
Alive (n.882) %  
Age (y) 
35-44 48.1  
45-54 37.0  
55-63 15.0  
Socioeconomic status 
Upper-level employee 19.7  
Lower-level employee 13.2  
Manual worker 54.2  
Farmer or other own-account worker 11.6  
Other 0.8  
Housewife -  
Missing data 0.6  
Employment status 
Participant in work life 83.3  
Not participant in work life 15.6  
Housewife - 
Missing data 1.0  
Marital status 
Married 82.2  
Single 12.8  
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Widowed 1.1  
Divorced, separated 3.6  
Missing data 0.2  
Perceived health 
Good or fairly good 44.0  
Average 38.9  
Poor or rather poor 16.9  
Missing data 0.2  
Smoking status 
Never smoked 27.9  
Past smoker 37.2  
Current smoker 32.5  
Missing data 2.4  
Alcohol consumption (g=day) 
0 16.1  
0.1-12 54.1  
>12 29.4  
Missing data 0.5  
Deceased (n.208) % 
Age (y) 
35-44 20.7  
45-54 35.6  
55-63 43.8  
Socioeconomic status 
Upper-level employee 12.5  
Lower-level employee 8.2  
Manual worker 60.6  
Farmer or other own-account worker 16.3  
Other 01.9  
Housewife - 
Missing data 0.5  
Employment status 
Participant in work life 50.5  
Not participant in work life 47.1  
Housewife - 
Missing data 2.4  
Marital status 
Married 80.8  
Single 14.4 
Widowed - 
Divorced, separated 4.8 
Missing data - 
Perceived health 
Good or fairly good 24.0  
Average 34.6  
Poor or rather poor 41.3  
Missing data - 
Smoking status 
Never smoked 13.5  
Past smoker 33.2  
Current smoker 47.1  
Missing data 6.3  
Alcohol consumption (g=day) 
0 15.9  
0.1-12 47.1  
>12 35.1  
Missing data 1.9 
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Women 
Alive (n.1035) %  
Age (y) 
35-44 44.2  
45-54 35.7  
55-63 20.2  
Socioeconomic status 
Upper-level employee 9.3  
Lower-level employee 34.9  
Manual worker 30.7  
Farmer or other own-account worker 15.7  
Other 1.0  
Housewife 8.3  
Missing data 0.2  
Employment status 
Participant in work life 61.8  
Not participant in work life 18.9  
Housewife 18.6  
Missing data 0.6  
Marital status 
Married 78.1  
Single 8.1  
Widowed 8.5  
Divorced, separated  5.0  
Missing data 0.3 
Perceived health 
Good or fairly good 43.5  
Average 37.4  
Poor or rather poor 19.0  
Missing data 0.1  
Smoking status 
Never smoked 75.9  
Past smoker 9.1  
Current smoker 13.6  
Missing data 1.4  
Alcohol consumption (g=day) 
0 54.9  
0.1-12 41.5  
>12 2.4  
Missing data 1.2  
Deceased (n.87) % 
Age (y) 
35-44 12.6 
45-54 32.2 
55-63 55.2 
Socioeconomic status 
Upper-level employee 5.7 
Lower-level employee 27.6 
Manual worker 34.5 
Farmer or other own-account worker 11.5 
Other 5.7 
Housewife 13.8 
Missing data 1.1 
Employment status 
Participant in work life 34.5 
Not participant in work life 44.8 
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Housewife 18.4 
Missing data 2.3 
Marital status 
Married 63.2 
Single 13.8 
Widowed 17.2 
Divorced, separated 5.7 
Missing data - 
Perceived health 
Good or fairly good 23.0 
Average 37.9 
Poor or rather poor 39.1 
Missing data - 
Smoking status 
Never smoked 63.2 
Past smoker 10.3 
Current smoker 23.0 
Missing data 3.4 
Alcohol consumption (g=day) 
0 69.0 
0.1-12 24.1 
>12 5.7 
Missing data 1.1 
Location: Medium-size industrial town and two rural municipalities in north-eastern Finland 
Recruitment strategy: Census data 
Length of follow-up: 16 years 
Response rate and loss to follow-up:  
77.5% (nˆ=5259) 
1y 88% 
5y 84% 
10y 85% 
16y 85% 
Eligible population: Subjects aged 35y and older (men, n=ˆ1340; women, nˆ=1500), who were 51 - 
79y of age at the end of the follow-up 
Excluded populations: Those having an initial BMI of less than 20.0 and those suffering from a 
disease or symptoms that totally prevented participation in LTPA                                            
 
Exposures at midlife 
Relevant exposures: Living habits, health behaviour, health status, functional capacity and 
sociodemographic background 
Time: 1980 
Measurement of exposure: Self-administered questionnaire 
LTPA was assessed with 23 questions concerning conditioning exercise, sports, physical recreation, 
different leisure time and household chores and active commuting to and from work. 
Subjects were divided into high, moderate and low physical activity groups according to the index of 
total physical activity. For the men, the classes were designated as 0-1000, 1000.1-1900 and>1900 
kcal per week, and for the women the respective categories were 0-800, 800.1-1500 and>1500 kcal 
per week. 
Physical fitness was assessed by three measures indicating perceived fitness and functional status.  
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Outcomes at 55 years or over 
Outcomes: Mortality 
Outcome measurement: National census data 
Time: September 1996 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, marital and employment status, perceived health status, smoking and alcohol 
consumption 
 
Results, limitations, source of funding 
Number: 208 men and 87 women  
Effect estimates: 
Relative risks for all-cause-, CVD and CHD mortality for the men in 1980-1996 
All causes  
RR 95% CI  P 
BMI 
20.0-24.9 1.00  
25.0-29.9 0.87 0.64 - 1.19 0.379 
>30.0 1.06 0.67 - 1.69 0.796  
LRa.1.1, df.2, P.0.577  
Total LTPA energy expenditure index (kcal=week) 
High 1.00  
Moderate 0.82 0.55 - 1.24 0.350  
Low 1.20 0.82 - 1.76 0.349  
LR.4.2, df.2, P.0.120  
Single-item self-assessment of LTPA 
Vigorous activity at least once a week and some light activity 1.00  
No or light intensity activity weekly 1.26 0.89 - 1.77 0.193 
LR.1.7, df.1, P.0.187  
Perceived physical fitness compared with age-mates 
Better 1.00  
Similar 1.93 1.15 - 3.24 0.013  
Worse 3.29 1.80 - 6.02 <0.001  
LR.16.9, df.2, P<0.001  
2 km walking ability 
No difficulties 1.00  
At least some difficulties 1.62 1.05 - 2.50 0.028  
LR.4.7, df.1, P.0.030  
Climbing several flights of stairs 
No difficulties 1.00  
At least some difficulties 1.47 0.97 - 2.23 0.070  
LR.3.3, df.1, P.0.070  
CVD 
RR 95% CI  P 
BMI 
20.0-24.9 1.00  
25.0-29.9 0.87 0.56 - 1.35 0.541  
>30.0 1.44 0.80 - 2.56 0.223  
LR.2.6, df.2, P.0.274  
Total LTPA energy expenditure index (kcal=week) 
High 1.00  
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Moderate 0.94 0.52 - 1.71 0.846  
Low 1.69 0.97 - 2.93 0.063 
LR.6.5, df.2, P.0.039 
Single-item self-assessment of LTPA 
Vigorous activity at least once a week and some light activity 1.00  
No or light intensity activity weekly 1.61 0.98 - 2.64 0.058  
LR.3.8, df.1, P.0.050  
Perceived physical fitness compared with age-mates 
Better 1.00  
Similar 2.39 1.09 - 5.22 0.029  
Worse 34.37 1.80 - 10.62 0.001  
LR.12.5, df.2, P.0.002 
2 km walking ability 
No difficulties 1.00  
At least some difficulties 1.25 0.71 - 2.22 0.438  
LR.0.6, df.1, P.0.441  
Climbing several flights of stairs 
No difficulties 1.00  
At least some difficulties 1.85 1.04 - 3.30 0.036  
LR.4.5, df.1, P.0.034  
CHD 
RR 95% CI  P 
BMI 
20.0-24.9 1.00  
25.0-29.9 0.94 0.57 - 1.56 0.813 
>30.0 1.23 0.61 - 2.50 0.564 
LR.0.5, df.2, P.0.767 
Total LTPA energy expenditure index (kcal=week) 
High 1.00  
Moderate 0.88 0.44 - 1.76 0.709 
Low 1.70 0.90 - 3.21 0.105 
LR.5.8, df.2, P.0.056 
Single-item self-assessment of LTPA 
Vigorous activity at least once a week and some light activity 1.00  
No or light intensity activity 1.66 0.92 - 2.99 0.090 
LR.3.1, df.1, P.0.079 
Perceived physical fitness compared with age-mates 
Better 1.00  
Similar 2.82 1.06 - 7.46 0.037 
Worse 4.64 1.56 - 13.84 0.006 
LR.9.1, df.2, P.0.011 
2 km walking ability 
No difficulties 1.00  
At least some difficulties 1.03 0.51 - 2.05 0.941 
LR.0.005, df.1, P.0.941 
Climbing several flights of stairs 
No difficulties 1.00  
At least some difficulties 1.61 0.82 - 3.16 0.167 
LR.1.9, df.1, P.0.164 
Relative risks for all-cause- and CVD mortality for the women in 1980-1996 
All causes  
RR 95% CI  P 
BMI 
20.0-24.9 1.00  
25.0-29.9 0.87 0.52 - 1.46 0.599 
>30.0 1.35 0.76 - 2.41 0.310  
LR.2.2, df.2, P.0.341  
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Total LTPA energy expenditure index (kcal=week) 
High 1.00  
Moderate 0.59 0.30 - 1.18 0.136  
Low 1.27 0.69 - 2.34 0.440  
LR.6.8, df.2, P.0.033  
Single-item self-assessment of LTPA 
Vigorous activity at least once a week and some light activity 1.00 
No or light intensity activity weekly 1.61 0.89 - 2.92 0.114  
LR.2.7, df.1, P.0.101  
Perceived physical fitness compared with age-mates 
Better 1.00  
Similar 0.82 0.41 - 1.65 0.582  
Worse 1.71 0.72 - 4.05 0.221  
LR.5.9, df.2, P.0.054  
2 km walking ability 
No difficulties 1.00  
At least some difficulties 1.45 0.78 - 2.70 0.237  
LR.1.4, df.1, P.0.243  
Climbing several flights of stairs 
No difficulties 1.00  
At least some difficulties 2.39 1.25 - 4.60 0.009  
LR.7.2, df.1, P.0.007  
CVD 
RR 95% CI  P 
BMI 
20.0-24.9 1.00  
25.0-29.9 0.85 0.42 - 1.74 0.664 
>30.0 1.36 0.60 - 3.07 0.459 
LR.1.3, df.2, P.0.527 
Total LTPA energy expenditure index (kcal=week) 
High 1.00  
Moderate 0.43 0.16 - 1.16 0.093 
Low 1.17 0.51 - 2.68 0.717 
LR.6.2, df.2, P.0.046 
Single-item self-assessment of LTPA 
Vigorous activity at least once a week and some light activity 1.00 
No or light intensity activity weekly 4.68 1.41 - 15.57 0.012 
LR.9.4, df.1, P.0.002 
Perceived physical fitness compared with age-mates 
Better 1.00  
Similar 0.82 0.32 - 2.16 0.693 
Worse 1.89 0.57 - 6.27 0.299 
LR.3.7, df.2, P.0.154 
2 km walking ability 
No difficulties 1.00  
At least some difficulties 1.25 0.53 - 2.90 0.611 
LR.0.3, df.1, P.0.614 
Climbing several flights of stairs 
No difficulties 1.00  
At least some difficulties 3.38 1.22 - 9.41 0.020 
LR.6.2, df.1, P.0.013 
Significant trends: BMI was not associated with the risk of death among men or women 
Limitations: Self-reported information about physical fitness and functional capability, LTPA and BMI 
Source of funding: Juho Vainio Foundation, The Yrjo Jahnsson Foundation, the Finnish Ministry of 
Education and partially from the Emil Aaltonen Foundation 
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Authors: Halperin RO, Gaziano JM, Sesso HD 
Year: 2008 
Citation: American Journal of Hypertension 21(2): 148-52  
Country of study: USA 
Aim of study: Evaluate the relationship between smoking status and incident hypertension 
Study design: Randomized, double blind, placebo-controlled trial 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 22,071 
Demographics: 52.4 years (s.d. 8.9). 51.9% never smoked, 37.6% as past smokers, 6.6% as current 
smokers of <20 cigarettes/day, and 3.9% as current smokers of ≥20 cigarettes/day. 
 
Study (eligible and selected) population 
Number of people: 13,529 
Characteristics: Not reported 
Location: USA 
Recruitment strategy: Not reported 
Length of follow-up: Median follow-up was 14.5 years, with a maximum follow-up of 20.5 years. 
Response rate and loss to follow-up: >99% 
Eligible population: Male physicians 
Excluded populations: Excluded participants who reported any past or current history of 
hypertension, or a SBP of ≥140 mm Hg, or a DBP of ≥90 mm Hg. Excluded all participants with 
missing information on either 
baseline hypertension status or smoking status                              
 
Exposures at midlife 
Relevant exposures: Age, body mass index, alcohol consumption, exercise 
Time: Not reported 
Measurement of exposure: Categorised as never smoker, past smoker, or current smoker, and 
those currently smoking were also asked to provide the number of cigarettes smoked per day 
Alcohol consumption (rarely/never, monthly, weekly, daily)  
Exercise to sweat ≥ once per week (yes, no)  
 
Outcomes at 55 years or over 
Outcomes: Hypertension 
Outcome measurement: The diagnosis of hypertension was based on self-reported BP and/or the 
initiation of antihypertensive treatment. 
Time: Not reported 
 
Analysis 
Analysis strategy: Cox proportional hazards models 
Confounders: Adjusted for age, BMI, diabetes, any history of total cholesterol ≥240 mg/dl, alcohol 
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use, exercise, parental history of myocardial infarction 
 
Results, limitations, source of funding 
Number: 4,904 
Effect estimates: 
Relative risks (RR) and 95% confidence intervals (CIs) of developing hypertension according to 
smoking status in 13,529 men 
Never 1.00 (ref)  
Past 1.08 (1.01, 1.15) 
<20 cigarettes/day1.18 (1.01, 1.38)  
≥20 cigarettes/day 1.12 (0.99, 1.27)  
All current smokers 1.15 (1.03, 1.27) 
P value  0.006 
Significant trends: The multivariate models that considered changes in smoking status showed 
increased RR (95% CI) of developing hypertension for current and past smokers of 1.14 (1.00, 1.25) 
and 1.08 (1.01, 1.15) respectively, and an increased RR of developing hypertension for new smokers 
at 2 years and new quitters at 2 years of 1.21 (0.96, 1.52) and 1.35 (1.08, 1.68), respectively.  
Limitations: Not reported 
Source of funding: Supported by research grants CA 34944, CA 40360, and CA 97193 from the 
National Cancer Institute, and grants HL 26490 and HL 34595 from the National Heart Lung, and 
Blood Institute, National Institutes of Health, Bethesda, MD. Dr Halperin supported in part by a VA 
Special Ambulatory Fellowship award. 
 
Authors: Hamer M, Lavoie KL, Bacon SL 
Year: 2013 
Citation: British Journal of Sports Medicine 48(3): 239-43 
Country of study: England 
Aim of study: Examine the association between physical activity and healthy ageing 
Study design: Prospective study 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 11,391 
Demographics: Aged 63.7±8.9 years at baseline. Other details not reported 
 
Study (eligible and selected) population 
Number of people: 1,953 
Characteristics:  
Healthy ageing: Age (years) 67.0±4.2; Men 300 (45.1); Smoking Never 307 (46.2), Previous 301 
(45.3), Current 57 (8.6); Alcohol intake Daily 217 (32.6), At least once per week (but not daily) 220 
(33.1), Rarely 186 (28.0), ever 42 (6.3); Physical activity Inactive 55 (8.3), Moderate (at least once per 
week) 345 (51.9), Vigorous (at least once per week) 265 (39.8); Marital status Married 479 (72.0), 
Single, never married 25 (3.8), Separated/divorced 56 (8.4), Widowed 105 (15.8); Wealth quintile 1 
(lowest) 45 (6.8), 2 103 (15.5), 3 135 (20.3), 4 172 (25.9), 5 (highest) 210 (31.6)  
Unhealthy ageing: Age (years) 62.9±9.5; Men 1169 (41.9); Smoking Never 1010 (36.2), Previous) 
1264 (45.3), Current 515 (18.5), Alcohol intake daily 804 (28.8), At least once per week (but not daily) 
891 (31.9), Rarely 822 (29.5), Never 272 (9.8); physical activity Inactive 598 (21.4), Moderate (at least 
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once per week) 1347 (48.3), Vigorous (at least once per week) 844 (30.3); Marital status Married 1890 
(67.8), Single, never married 141 (5.1), Separated/divorced 341 (12.2), Widowed 417 (15.0); Wealth 
quintile 1 (lowest) 458 (16.4), 2 538 (19.3), 3 601 (21.5), 4 586 (21.0), 5 (highest) 606 (21.7) 
Location: England 
Recruitment strategy: Multistage-stratified probability sampling with postcode sectors selected at the 
first stage and household addresses selected at the second stage 
Length of follow-up: Eight years of follow-up 
Response rate and loss to follow-up: 70% at the household level and 67% at the individual level 
Eligible population: Not reported 
Excluded populations: Any participants with existing chronic disease at baseline and wave 2 were 
excluded.  Between wave 1 and 5 2,158 died, 142 moved from UK, 109 institutionalised, 2809 non-
response at wave 5. After wave 5 1586 had missing data and 1,133 had disease at baseline                                      
 
Exposures at midlife 
Relevant exposures: Baseline demographics, cigarette smoking, current frequency of alcohol intake, 
marital status, wealth, physical activity  
Time: 2010-2011 
Measurement of exposure: Self-reported physical activity, participants wore a GeneActiv device on 
their wrist for seven consecutive days  
 
Outcomes at 55 years or over 
Outcomes: Healthy aging 
Outcome measurement: Defined as those participants who survived without developing major 
chronic disease, depressive symptoms, physical or cognitive impairment. 
Disease status was measured using self-reported physician diagnosis of major chronic diseases 
Cognitive function was assessed objectively using a battery of widely used neuropsychological tests 
Depressive symptoms were assessed using the eight-item Centre of Epidemiological Studies 
Depression scale 
Disability based on participants’ responses to questions on perceived difficulties in basic and 
instrumental activities of daily living 
Physical functioning was objectively assessed using walking speed measured over an eight-foot long 
course 
Time: 2010-2011 
 
Analysis 
Analysis strategy: Multiple logistic regressions 
Confounders: Adjustment for age, sex, smoking (never; previous; current), alcohol (daily; at least 
weekly; rarely; never), marital status (married; always single; separated; widowed), wealth quintile.    
 
Results, limitations, source of funding 
Number: 19.3% of the sample.  
38.4% of the sample had developed a chronic illness, 17.6% reported depressive symptoms, 32% 
reported disability, 19.2% had cognitive impairment and 17.7% had inadequate gait speed 
Effect estimates: 
OR (95% CI) for the association of physical activity and different components of healthy ageing over 
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eight years follow-up 
Chronic disease 
Inactive 1.00 
Moderate physical activity 0.78 (0.64 to 0.95) 
Vigorous physical activity 0.67 (0.54 to 0.84) 
p-trend 0.001 
Depressive symptoms (CES-D>3) 
Inactive 1.00 
Moderate physical activity 0.67 (0.53 to 0.85) 
Vigorous physical activity 0.51 (0.39 to 0.67) 
p-trend 0.001 
Cognitive impairment 
Inactive 1.00  
Moderate physical activity 0.88 (0.69 to 1.13) 
Vigorous physical activity 0.64 (0.48 to 0.85) 
p-trend 0.005 
ADL/IADL 
Inactive 1.00 
Moderate physical activity 0.57 (0.46 to 0.70) 
Vigorous physical activity 0.41 (0.33 to 0.52) 
p-trend <0.001  
Impaired gait speed (<0.6 m/s) 
Inactive 1.00  
Moderate physical activity 0.54 (0.40 to 0.72) 
Vigorous physical activity 0.41 (0.29 to 0.58) 
p-trend <0.001  
OR (95% CI) for the association of baseline physical activity and healthy ageing over 8 years 
follow-up (N=3454) 
Inactive 1.00 
Moderate physical activity 2.67 (1.95 to 3.64) 
Vigorous physical activity 3.53 (2.54 to 4.89) 
P trend <0.001 
OR (95% CI) for the association of physical activity change over wave 1–3 and healthy ageing 
at follow-up (N=3051) 
Remained inactive 12/273 1.00 
Became inactive 37/363 2.36 (1.19 to 4.68) 
Became active 34/275 3.37 (1.67 to 6.78) 
Remained active 521/2140 7.68 (4.18 to 14.09) 
p-trend  <0.001 
Odds ratio (95% confidence interval) for the association of baseline physical activity and 
healthy ageing over 8 years follow up in clinical sub-sample. 
OR (95% CI) 
Inactive 1.00  
Moderate physical activity 2.13 (1.45 – 3.13)  
Vigorous physical activity 2.85 (1.91 – 4.23) 
 
Significant trends: Becoming active (multivariate adjusted,3.37, 1.67 to 6.78) or remaining active 
(7.68, 4.18 to 14.09) was associated with healthy ageing in comparison with remaining inactive over 
follow-up. Among the covariates, wealth and smoking predicted healthy ageing; compared with 
participants in the poorest quintile, those in the richest were more likely to be healthy agers 
(multivariate adjusted OR=2.81, 95% CI 1.93 to 4.10) 
Limitations:  
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1. Assessment of physical activity change was crude.  
2. Chronic disease was based on self-report of physician diagnosis 
Source of funding: The funding is provided by the National Institute on Aging in theUSA (grants 
2RO1AG7644-01A1 and 2RO1AG017644) and a consortium of UK government departments co-
ordinated by the Office for National Statistics 
 
Authors: Happonen P, Voutilainen S, Salonen JT 
Year: 2004 
Citation: Journal of Nutrition 134(9): 2381-6 
Country of study: Finland 
Aim of study: Study the effect of coffee consumption on the incidence of nonfatal acute myocardial 
infarction or coronary death 
Study design: Population-based cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2682 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1971 
Characteristics: Median coffee consumption, mL  556; Age, y  52.5 ± 5.3; Current smoker, % 30; 
Packyears among smokers, y 28.4±18.3; Physical activity, kJ/d   581±707; Ischemia in exercise 
electrocardiogram, %18; Family history of CHD, %  46; Diabetes, %  5.2; Income, thousand Finnish 
Marks 130±74; Alcohol intake, g/wk   73±115; Total fat intake, % energy  39.7±5.9; Saturated fat 
intake, % energy 19.4±4.1; Daily total energy intake, MJ  10.8±2.7; Daily tea consumption, mL  
110±194; Daily total water intake, L   2.35±0.60; BMI, kg/m2 26.7±3.5 
Location: Finland 
Recruitment strategy: Not reported 
Length of follow-up: Mean follow-up of 14 years 
Response rate and loss to follow-up: There were no losses to follow-up 
Eligible population: Not reported 
Excluded populations: 677 men with prevalent CHD at baseline                                      
 
Exposures at midlife 
Relevant exposures: Coffee and diet, smoking and alcohol 
Time: Not reported 
Measurement of exposure: Consumption of foods and beverages was assessed with an instructed 
and interview-checked 4-d food recording by household measures 
Participant defined as a current smoker if he had ever smoked on a regular basis and had smoked 
within the past 30 days 
Alcohol intake was measured with a recall of the frequency and usual amounts of alcoholic beverages 
consumed in the past 12 months 
Mean daily coffee intake was divided into 4 categories: 0 (nondrinkers), 1 to 375 mL (light drinkers), 
376 to 813 mL (moderate drinkers), and 814 mL and over (heavy drinkers). 
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Outcomes at 55 years or over 
Outcomes: Acute coronary events 
Outcome measurement: Obtained by computer linkage to the national hospital discharge registry; 
diagnostic information was collected from the hospitals and classified using identical diagnostic criteria 
Time: Not reported 
 
Analysis 
Analysis strategy: Cox proportional hazards regression 
Confounders: Age, smoking, exercise, ischemia, diabetes, income, serum insulin concentration, time, 
serum HDL and LDL cholesterol concentration, diastolic blood pressure, maximal oxygen uptake, and 
waist-hip ratio 
 
Results, limitations, source of funding 
Number: 269 
Effect estimates: 
Coffee intake category 
None (n _ 77) 
Number of events 1  
Person-time, y 379  
RR (95% CI) 0.66 (0.09–4.91)  
Light (n _ 456) 
Number of events 24  
Person-time, y 2187  
RR (95% CI) 1.93 (1.12–3.32)  
Moderate (n _ 1087) 
Number of events 29  
Person-time, y 5316  
RR (95% CI) 1.00 
Heavy (n _ 351) 
Number of events 21 
Person-time, y 1672 
RR (95% CI) 2.15 (1.20–3.83) 
Significant trends: Heavy coffee consumption increases the short-term risk of acute myocardial 
infarction or coronary death, independent of the brewing method or currently recognized risk factors 
for CHD.  The hazard rate of acute coronary events was 43% (95% CI, 5 to 94%) higher in heavy 
coffee drinkers compared with moderate drinkers. 
Limitations: In Finland the consumption of decaffeinated coffee is minimal and our findings are 
confined to caffeine-containing coffee 
Source of funding: Academy of Finland (201688 and 80185, S.V.), the Ministry of Education of 
Finland, the city of Kuopio, and the National Heart, Lung, and Blood Institute of the United States. 
Additional support was provided by the Juho Vainio Foundation, the Finnish Cultural Fund/North Savo 
Fund, the Yrjo Jahnsson Foundation, and the Finnish Foundation for Medical Science  
 
Authors: Hara M, Sobue T, Sasaki S, Tsugane S 
Year: 2002 
Citation: Japanese Journal of Cancer Research 93(1): 6-14. 
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Country of study: Japan 
Aim of study: Update the evidence on the association between smoking and mortality 
Study design: Population-based prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 54,498 subjects (27,063 men and 27,435 women) 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 41,484 (19,950 men and 21,534 women)  
Characteristics:  
Men never smokers: Age (SD) 49.6 (5.6); Alcohol drinking, at least once per week (%) 59.1; 
Education, College or more (%) 15.2; Past history of Hypertension 15.1; Any drug for medication 20.9; 
Physical activity, 1+/week (%) 19.3; Body mass index (SD) 23.9 (2.9); Diet (daily, %) Fruit 30.0; Green 
vegetables 31.0; Yellow vegetables 16.6; White vegetables 34.0; Pickled vegetables 39.2; Soy 
products 37.1; Fresh fish 15.5; Red meat 26.2  
Men past smokers: Age (SD) 50.2 (6.0); Alcohol drinking, at least once per week (%) 69.9; 
Education, College or more (%) 17.1; Past history of Hypertension 18.6; Any drug for medication 27.2; 
Physical activity, 1+/week (%) 21.3; Body mass index (SD) 23.9 (2.9); Diet (daily, %) Fruit 27.3; Green 
vegetables 30.3; Yellow vegetables 16.7; White vegetables 35.5; Pickled vegetables 41.7; Soy 
products 36.3; Fresh fish 14.7; Red meat 27.7  
Men current smokers: Age (SD) 49.0 (6.0); Alcohol drinking, at least once per week (%) 71.7; 
Education, College or more (%) 13.4; Past history of Hypertension 13.1; Any drug for medication 19.8; 
Physical activity, 1+/week (%) 15.2; Body mass index (SD) 23.2 (2.9); Diet (daily, %) Fruit 20.8; Green 
vegetables 26.4; Yellow vegetables 12.3; White vegetables 32.6; Pickled vegetables 46.9; Soy 
products 34.5; Fresh fish 15.0; Red meat 28.9  
Women never smokers: Age (SD) 49.6 (5.8); Alcohol drinking, at least once per week (%) 20.8; 
Education, College or more (%) 11.9; Past history of Hypertension 13.4; Any drug for medication 24.2; 
Physical activity, 1+/week (%) 14.5; Body mass index (SD) 23.6 (3.2); Diet (daily, %) Fruit 45.7; Green 
vegetables 36.7; Yellow vegetables 24.3; White vegetables  45.4; Pickled vegetables 53.1; Soy 
products 46.3; Fresh fish 19.8; Red meat 26.3  
Women past smokers: Age (SD) 49.0 (6.3); Alcohol drinking, at least once per week (%) 41.3; 
Education, College or more (%) 19.5; Past history of Hypertension 19.3; Any drug for medication 33.8; 
physical activity, 1+/week (%) 18.2; Body mass index (SD) 24.0 (3.4); Diet (daily, %); fruit 37.1; Green 
vegetables 30.3; Yellow vegetables 19.3; White vegetables 35.9; Pickled vegetables 46.6; Soy 
products 35.6; Fresh fish 15.4; Red meat 31.6  
Women current smokers: Age (SD) 48.6 (5.9); Alcohol drinking, at least once per week (%) 44.6; 
Education, College or more (%) 11.7; Past history of Hypertension 12.2; Any drug for medication 24.7; 
Physical activity, 1+/week (%) 13.1; Body mass index (SD) 23.2 (2.9); Diet (daily, %) Fruit 30.1; Green 
vegetables 31.6; Yellow vegetables 18.4; White vegetables 35.5; Pickled vegetables 46.3; Soy 
products 36.8; Fresh fish 14.9; red meat 30.7 
Location: Five Public Health Center areas (Ninohe PHC in Iwate Prefecture, Yokote PHC in Akita 
Prefecture, Saku PHC in Nagano Prefecture, Ishikawa PHC in Okinawa Prefecture and Katsushika 
PHC in Tokyo Metropolitan area). 
Recruitment strategy: Population registries 
Length of follow-up: Until the date of death of the deceased, the last date when the survival status 
had been confirmed for censored cases, and the end of the study period (December 31, 1999) 
Response rate and loss to follow-up: Men (76.5%) and women (82.1%) 
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Eligible population: Not reported 
Excluded populations: Not reported     
 
Exposures at midlife 
Relevant exposures: Smoking and alcohol 
Time: Not reported 
Measurement of exposure: Smoking status was initially classified as current, past, or never smoker 
Usual alcohol intake was first reported as frequency of consumption in six categories: <1 day/month, 
1–3 days/month, 1–2 days/week, 3–4 days/week, 5–6 days/week, and every day. 
 
Outcomes at 55 years or over 
Outcomes: Death 
Outcome measurement: Death certificates 
Time: Not reported 
 
Analysis 
Analysis strategy: Cox’s proportional hazard model 
Confounders: Adjusted for age and area, educational background, medication, past history of 
hypertension, sports in leisure time, dietary habits, alcohol habit and quintiled BMI 
Significant trends: 22% of death from all causes, 25% of all cancer, and 17% of all circulatory 
system disease deaths, could be attributed to cigarette smoking in males, and 5%, 4%, and 11% in 
females, respectively. 
Limitations: Smoking status was determined only once at baseline 
Source of funding: Grants-in-Aid for Cancer Research and for the 2nd Term Comprehensive 10-
Year Strategy for Cancer Control from the Ministry of Health, Labour and Welfare of Japan. Megumi 
Hara was an Awardee of a Research Resident Fellowship from the Foundation for Promotion of 
Cancer Research in Japan. 
 
Results, limitations, source of funding 
Number: 1014 men and 500 women died 
Effect estimates: 
Risk Ratios According to Status of Cigarette Smoking for Selected Causes of Death 
Men 
Past  
All causes 1.02 (0.82 – 1.28) 
All Cancer 1.09 (0.77 – 1.54) 
All circulatory system disease 0.99 (0.67 – 1.43) 
Noncancer-noncirculatory system disease 0.97 (0.67 – 1.43) 
Current 
All causes1.55 (1.29 – 1.86) 
All Cancer 1.61 (1.20 – 2.15) 
All circulatory system disease 1.41 (0.97 – 2.03) 
Noncancer-noncirculatory system disease 1.61 (1.17 – 2.19) 
Women 
Past  
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All causes 1.27 (0.65 – 2.48) 
All Cancer 0.89 (0.28 – 2.81) 
All circulatory system disease2.51 (0.90 – 6.99) 
Noncancer-noncirculatory system disease 0.90 (0.22 – 3.68) 
Current 
All causes 1.89 (1.36 – 2.62) 
All Cancer 1.83 (1.14 – 2.95) 
All circulatory system disease 2.72 (1.45 – 5.07) 
Noncancer-noncirculatory system disease 1.39 (0.71 – 2.73) 
Effect from Cumulative Dose as Indicated by Pack-years among Current Smokers Compared 
with Never Smokers  
RR (95%CI) 
Men 
Never smoker 1.00 
Pack-year 
– 19 
All causes 1.44  (1.12 – 1.84) 
All cancer  1.33 (0.88–2.00) 
All circulatory system disease 1.02 (0.60–1.73) 
Noncancer-noncirculatory system disease 1.89 (1.28–2.79) 
20 – 29 
All causes 1.56  (1.23 – 1.99) 
 All cancer 1.41 (0.94–2.10) 
All circulatory system disease 1.44 (0.90–2.31) 
Noncancer-noncirculatory system disease 1.82 (1.23–2.68) 
30 + 
All causes 1.57  (1.28 – 1.93) 
 All cancer 1.83 (1.34–2.51) 
All circulatory system disease 1.41 (0.95–2.12) 
Noncancer-noncirculatory system disease 1.37 (0.96–1.95) 
Women 
Never smoker 1.00 
Pack-year 
– 9 
All causes 1.64 (0.98–2.72) 
 All cancer 1.03 (0.42–2.52) 
All circulatory system disease 3.37 (1.52–7.47) 
Noncancer-noncirculatory system disease 1.30 (0.47–3.57) 
10 – 19 
All causes 1.52 (0.80–2.88) 
 All cancer 0.64 (0.16–2.61) 
All circulatory system disease 2.12 (0.65–6.95) 
Noncancer-noncirculatory system disease 2.58 (1.10–6.02) 
20 + 
All causes 2.61 (1.52–4.47) 
 All cancer 4.51 (2.45–8.30) 
All circulatory system disease 1.51 (0.35–6.57) 
Noncancer-noncirculatory system disease 0 
Effect from Dose for Number of Cigarettes and Age at Start of Smoking in Current Smokers 
Number of cigarettes 
Men 
Number of cigarettes 
1–19 
All causes 1.00 
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 All cancer 1.00 
All circulatory system disease 1.00 
Noncancer-noncirculatory system disease 1.00 
20–29 
All causes 0.95 (0.78–1.16) 
 All cancer 1.21 (0.89–1.64) 
All circulatory system disease 0.93 (0.61–1.41) 
Noncancer-noncirculatory system disease 0.73 (0.53–1.02) 
30> 
All causes 0.96 (0.76–1.21) 
 All cancer 1.00 (0.68–1.47) 
All circulatory system disease 1.20 (0.76–1.88) 
Noncancer-noncirculatory system disease 0.78 (0.53–1.14) 
Women 
Number of cigarettes 
1–19 
All causes 1.00 
 All cancer 1.00 
All circulatory system disease 1.00 
Noncancer-noncirculatory system disease 1.00 
20–29 
All causes 1.27 (0.63–2.57) 
 All cancer 1.77 (0.60–5.17) 
All circulatory system disease 0.15 (0.01–1.56) 
Noncancer-noncirculatory system disease 1.28 (0.23–7.12) 
30> 
All causes 2.20 (0.75–6.44) 
 All cancer 6.03 (1.36–26.64) 
All circulatory system disease 1.25 (0.11–13.76)   
Noncancer-noncirculatory system disease 0 
Age at start of smoking 
Men 
–19 
All causes 1.00 
All cancer 1.00 
All circulatory system disease 1.00 
Noncancer-noncirculatory system disease 1.00 
20–24 
All causes 0.81 (0.67–0.98) 
All cancer 0.86 (0.63–1.17) 
All circulatory system disease 0.80 (0.54–1.16) 
Noncancer-noncirculatory system disease 0.74 (0.54–1.03) 
25+ 
All causes 0.69 (0.52–0.92) 
All cancer 0.77 (0.49–1.19) 
All circulatory system disease 0.51 (0.27–0.97) 
Noncancer-noncirculatory system disease 0.71 (0.44–1.14) 
Women 
–24 
All causes 1.00 
All cancer 1.00 
All circulatory system disease 1.00 
Noncancer-noncirculatory system disease 1.00 
25+ 
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All causes 1.00 (0.50–2.02) 
All cancer 0.63 (0.20–1.92) 
All circulatory system disease 1.00 (0.21–4.66) 
Noncancer-noncirculatory system disease 1.62 (0.23–11.61) 
 
Authors: Harmsen P, Lappas G, Rosengren A, Wilhelmsen L 
Year: 2006 
Citation: Stroke 37(7): 1663-7 
Country of study: Sweden 
Aim of study: To estimate the predictive value of risk factors for stroke measured in midlife 
Study design: Intervention trial 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 7494 men 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 7457 
Characteristics: Not reported 
Location: Göteborg, Sweden 
Recruitment strategy: Responders to a postal questionnaire 
Length of follow-up: 28 years 
Response rate and loss to follow-up: 75% of the sample 
Eligible population: Middle-aged men 
Excluded populations: Women                                            
 
Exposures at midlife 
Relevant exposures: Psychological stress, smoking, high body mass, physical activity 
Time: 1970 to 1973. 
Measurement of exposure: Psychological stress was assessed by using 1 question on self-
perceived stress and rated from 1 through 6 
Physical leisure time activity was coded as: (1) sedentary, (2) moderate, or (3) strenuous and regular. 
Socioeconomic class was coded according to the Swedish socioeconomic classification system: (1) 
unskilled and semiskilled workers, (2) skilled workers, (3) foremen in industrial production and 
assistant nonmanual employees, (4) intermediate nonmanual employees, and (5) employed and self -
employed professionals, higher civil servants, and executives 
 
Outcomes at 55 years or over 
Outcomes: Stroke 
Outcome measurement: End points of first-ever stroke in participants free of previous stroke were 
registered from several sources. 
Time: 1998  
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Analysis 
Analysis strategy: Multiple Cox regression analyses 
Confounders: Not reported. Paper says model adjusted for all other factors   
Reported limitations: Not reported 
Source of funding: Bank of Sweden Tercentenary Fund, the Swedish Research Council, and the 
Swedish Heart Lung Foundation 
 
Results, limitations, source of funding 
Number: 1019 
Effect estimates: 
Hazard Ratio (95% CI) 
Systolic blood pressure quintile 5 vs quintile 2.04 (1.61–2.59) 
HypMed 1.56 (1.21–2.02) 
Previous transient ischemic attacks 1.74 (1.14–2.64) 
Atrial fibrillation 3.43 (1.60–7.32) 
Stroke in either parent 1.09 (0.93–1.28) 
History of diabetes 3.21 (2.19–4.72) 
Coronary events in parent 1.07 (0.90–1.27) 
Smoking 1.33 (1.15–1.53) 
History of chest pain 1.24 (1.01–1.52) 
Psychological stress 1.25 (1.03–1.51) 
BMI quintile 5 vs quintile 1.26 (1.00–1.60) 
Low physical activity 1.11 (0.90–1.36) 
S-Chol quintile 5 vs quintile 1.08 (0.86–1.35) 
Social class low, 5 vs 1.02 (0.79–1.31) 
Age 1.08 (1.04–1.11)  
Significant trends: Age, diabetes, and high blood pressure were independently associated with 
increased risk of stroke 
 
Authors: He K, Hu FB, Colditz GA, Manson JE, Willett WC, Liu S  
Year: 2004 
Citation: Journal of Obesity and Related Metabolic Disorders 28(12): 1569-74 
Country of study: USA 
Aim of study: To determine the association between intake of fruit and vegetables and the risk of 
obesity and long-term weight gain among middle-aged women 
Study design: Longitudinal  
Quality score: (++, + or -): + 
 
Source population 
121,700 female registered nurses ages 30-55 years from 11 US states responded to a questionnaire 
in 1976 
 
Study (eligible and selected) population 
Study population: Analysis restricted to 74,063 women 
Follow-up: 12 years 
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Exclusion: Women with: 
i) History of cardiovascular disease, cancer, diabetes 
ii) Incomplete or implausible information    
Attrition: - 
 
Exposures at midlife 
A semi-quantitative food frequency questionnaire (FFQ) was used to assess the intake of standard 
units of fruit and vegetable items in the previous year (responses ranging from ‘never’ to ‘six or more 
times per day’); these were subsequently converted to average daily intake of food items for each 
participant  
Changes in fruit and vegetable intake between 1984 (baseline) and 1994 were also computed 
Certain vegetables were grouped as cruciferous vegetables; dark and yellow vegetables; green leafy 
vegetables; other vegetables 
Validity of FFQ established with correlation coefficients ranging from 0.69-0.8 
Vegetable/fruit consumption  was divided into quintiles with the first quintile indicating the largest 
decrease in intake and the fifth quintile the  largest increase in intake during follow-up 
Median values of quintiles of changes in fruit and vegetable intake were used in linear trend tests 
 
Outcomes at 55 years or over 
Self-reported body weight captured through questionnaire every other year; when self -reported weight 
was compared with measured weight, correlation was 0.96  
Obesity defined as BMI >=30 kg/m2 and major weight gain as weight gain of 25 kg or more during 
follow-up 
 
Analysis 
Analysis strategy: Logistic regression was used to assess the association between changes in fruit 
and vegetable intake (divided into quintiles) during follow-up. General linear models with least-square 
means were used to estimate the mean difference of changes in BMI during follow-up  
Confounders: Age, year of follow-up, change in physical activity, change in cigarette smoking status, 
changes in alcohol consumption and caffeine intake, change in use of HRT, changes in energy-
adjusted intake of saturated fat, polyunsaturated fat, monounsaturated fat, trans-unsaturated fatty 
acid, protein, and total energy and baseline BMI 
Limitations: 
1. If participants perceive themselves to be overweight, eating habits may change in accordance with 


dietary recommendations of past decades; this may result in an underestimation of association 
between intake of fruits and vegetables and weight gain 


2. Issues of reliability due to self-reported weight information  
3. Residual confounding 
Source of funding: National Institutes of Health 
 
Results, limitations, source of funding 
 Of 65,294 non-obese participants at baseline, 6,530 became obese during follow-up  
 669 women reported major weight gain during follow-up 
 Women with the largest increase in intake of fruits (median change=+1.86 servings/day) had the 


lowest risk for obesity compared to women with the largest decrease in intake of fruits (OR=0.76, 
[0.68, 0.84]; trend test p-value: 0.0007) 


 Women with the largest increase in intake of vegetables (median change=+2.80 servings/day) had 
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the lowest risk for obesity compared to women with the largest decrease in intake of vegetables 
(OR=0.84, [0.75, 0.93]; trend test p-value= 0.0002) 


 Women with the largest increase in intake of fruits and vegetables combined had the lowest risk 
for obesity and major weight gain compared to women with the largest decrease in intake of fruits 
and vegetables combined 
(OR=0.76, [0.69, 0.86], trend test p-value<0.0001; and OR=0.72, [0.55, 0.93], trend test –
value=0.01, respectively)  


 There appeared to be a decreasing trend in risk for obesity with increasing intake of vegetables 
(trend test p-value: 0.0002); same observation noted for major weight gain in relation to fruits and 
vegetables combined  (trend test p-value: 0.01)  


 Baseline BMI stratification: Among overweight women, those reporting the greatest change in 
fruit and vegetable intake gained 0.76 kg less weight than women reporting the largest decrease in 
fruit and vegetable intake (among normal weight women at baseline, a change of 0.52 kg was 
observed) 


 Stratification by chronic disease presence: Among women with incident chronic disease (e.g. 
cancer, CVD, diabetes), those reporting the largest increase in intake of fruits and vegetables 
gained 0.77 kg less weight than did women with the largest decrease in intake (among women 
without chronic diseases, a difference of 0.57 kg was observed)  


 
Authors: Hodge A, Almeida OP, English DR, Giles GG, Flicker L 
Year: 2013 
Citation: International Psychogeriatrics 25(3): 456-466 
Country of study: Australia  
Aim of study: Investigate association between diet and psychological distress as a marker for 
depression 
Study design: Cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 41,51 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 8,660 
Characteristics:  
K10 at follow-up 
<20: Age at baseline (years) 59.1 (5.4); Age at follow-up (years) 70.5 (5.7); Dietary energy (mJ) 9.4 
(3.0); Female 61.8; At least some tertiary education 30.2; Top SEIFA quintile 32.9; Physically active 
37.8; Current smoker 6.4 
≥20: Age at baseline (years) 59.1 (5.6); Age at follow-up (years) 70.8 (6.0); Dietary energy (mJ) 9.5 
(3.2); Female 72.1; At least some tertiary education 21.3; Top SEIFA quintile 28.4; Physically active 
35.2; Current smoker 10.1  
Location: Melbourne, Australia 
Recruitment strategy: Electoral rolls, advertisements, and community announcements in local media 
Length of follow-up: <20 Period of follow-up (years) 11.4 (1.3). ≥20 Period of follow-up (years) 11.6 
(1.3) 
Response rate and loss to follow-up: Italian-born <60%; Greek born <50%; Australian born 80% 
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Eligible population: Healthy men and women born in Australia and aged 50–69 years 
Excluded populations: Those who were taking medication for anxiety or depression, did have 
extreme dietary energy intakes (i.e. in the upper or lower 1% of the sex-specific distribution), and who 
did have health conditions, such as angina, diabetes, cancer, coronary artery disease, or stroke at 
baseline 
 
Exposures at midlife 
Relevant exposures: Diet (alcohol was included in the dietary indices) 
Time: 1990 and 1994 
Measurement of exposure: 121-item food frequency questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Psychological distress 
Outcome measurement: The K10 has 10 questions regarding symptoms experienced during the last 
30 days; each item has 5 possible responses from “all the time” to “never,” scored from 5 to 1, so the 
total score has a minimum of 10 and maximum of 50, with 50 implying severe psychological distress 
Time: 2003–2007 
 
Analysis 
Analysis strategy: Logistic regression 
Confounders: Physical activity, smoking status, alcohol use, education, history of arthritis, asthma, 
kidney stones or gallstones, dietary energy intake, and Socio-Economic Indexes for Areas 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Associations OR (95%CI) between quintiles of the modified Mediterranean-style pattern and 
ADP at baseline and psychological distress according to K10 score at follow-up 
Modified Mediterranean-style pattern 0.98 (0.92–1.04) 
1 1.00 
2 0.96 (0.78–1.20) 
3 0.92 (0.73–1.16) 
4 0.90 (0.70–1.16) 
5 0.92 (0.69–1.24) 
Austrailan Dietry Pattern  0.94 (0.87–1.01) 
1 1.00 
2 0.64 (0.43–0.95) 
3 0.60 (0.41–0.88) 
4 0.51 (0.34–0.75) 
5 0.61 (0.40–0.91) 
Significant trends: Observed an inverse association between the Mediterranean-style diet at 
baseline and psychological distress at follow-up. A Mediterranean-style diet was associated with less 
psychological distress, possibly through provision of a healthy nutrient profile.  
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Limitations:  
Author: 
1. Did not assess psychological distress at baseline. 
2. Participants who completed the K10 at follow-up were generally healthier than those who did not. 
3. Diet relying on self-report.  
4. Dietary change over time.  
5. K10 does not necessarily yield specific psychiatric diagnoses 
Reviewer: Low response rates from non-Australia born 
Source of funding: A. Hodge was funded by the National Health and Medical Research Council 
(NHMRC) (grant 520316). This work was funded by VicHealth, the Cancer Council Victoria, and the 
National Health and Medical Research Council (grant 209057). 
 
Authors: Holmberg AH, Johnell O, Nilsson PM, Nilsson J, Berglund G, Akesson K 
Year: 2006 
Citation: Osteoporosis International 17(7): 1065-77 
Country of study: Sweden 
Aim of study: To investigate the risk factors for fractures among men and women in middle age 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
72% of invited population recruited for Malmo Preventive Project 
22,444 men ages 27-61 years and 10,902 women ages 28-58 years recruited during 1974-84 and 
1977-92, respectively 
Mean response rate to core questions of baseline questionnaire was 98% for women and 72% for 
men, and approximately 100% for questions added during recruitment period 
 
Study (eligible and selected) population 
Regression analysis restricted to 11 women and 10 men. Women and men had 11-year and 16-year 
follow-up, respectively. 
Sociodemographics: Baseline mean age of 44 years for men and 48 years for women 
Follow-up: Men and women followed up for average of 19 and 15 years, respectively (men: 1974-
1984 until 1999; women: 1977-1992 until 1999) 
Exclusion:  
i) Missing data for 6,368 men 
ii) High-energy fractures and fractures caused by cancer or other bone diseases 
Attrition: - 
 
Exposures at midlife 
Self-reported smoking behaviour 
 
Outcomes at 55 years or over 
Incident low-energy fractures and mortality data was obtained through data linkage with hospital 
medical and radiological files using personal identification numbers 
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Fractures were categorised as those of the forearm, vertebral, proximal humerus, or ankle  
Outcomes restricted to fractures that were classified as low-energy or those resulting from falling from 
standing height or less (high-energy fractures or those caused by high-energy trauma were included in 
the non-fracture population)   
Individuals were still classified under low-energy fracture even if they had previous or subsequent 
high-energy fractures 
The first fracture of each fracture type was assessed 
 
Analysis 
Analysis strategy: Cox proportional hazard regression was used to assess risk factors for fragility 
fracture in middle age 
Confounders: Age, height, weight, >10 kg weight gain since age 30, skinfold, forced vital capacity, 
SBP, DBP, resting pulse, diabetes, triglycerides, cholesterol, y-glutamyl transferase, serum 
phosphate, serum creatinine, serum uric acid, blood haemoglobin, sedimentation rate, sick leave at 
present, chest pressure, poor self-rated health, poor appetite, premature awakening, hospitalization 
for mental disorder, physical activity, HRT, history of previous fracture 
 
Results, limitations, source of funding 
 1,257 out of 1,292 women and 1,262 out of 1,505 men were affected by incident low-energy 


fractures 
 Among women and men, the total number of low-energy fracture were: 622 and 330 for forearm, 


155 and 123 for proximal humerus, 160 and 168 were vertebral, 233 and 259 ankle, and 141 and 
174 hip   


 Smoking was more common among men with vertebral, proximal humerus, and hip fractures 
 Among women, smokers had a higher risk for vertebral fractures (RR=1.96, [1.47, 2.64]) than non-


smokers 
 Among men, smokers had a greater risk for low energy fractures (RR=1.25, [1.11, 1.39]), vertebral 


fractures (RR=1.85, [1.41, 2.42]), proximal humerus fractures (RR=1.58, [1.08, 2.33]), and hip 
fractures (RR=2.14, [1.51, 3.01]) than non-smokers  


Limitations: 
1. Healthy volunteer effect: participants may have fewer fractures than non-participants 
2. Incomplete data sets 
3. Residual confounding 
Source of funding: The Swedish Research Council Project, The Kock Foundation, The Herman 
Järnhardt Foundation, Malmö University Hospital Funds, and regional research grants supported this 
study 
 
Authors: Holme I, Tonstad S, Sogaard AJ, Larsen PG, Haheim LL 
Year: 2007 
Citation: BMC Public Health 12(7): 154 
Country of study: Norway 
Aim of study: To assess association between smoking or physical activity and metabolic syndrome 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
16,209 men ages 40-49 years, born in 1923-32 and living in Oslo were invited and attended screening 
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examination (represented 63% of this age group)  
 
Study (eligible and selected) population 
Men living in Oslo in 2000-01 were surveyed and men originally invited to participate in study in 1972-
73 and also living in Oslo or Akershus were invited for re-examination  
Of 10,328 eligible participants, 6410 (62%) men attended the baseline and follow-up 
Analysis restricted to 6382 men without baseline diabetes and with blood pressure measurements at 
baseline and follow-up  
Follow-up: 28 years 
Exclusion: Men who: 
i) Were dead or had emigrated (n=1655) 
ii) Lived outside Oslo and Akershus (n=1278) 
iii) Had unknown addresses (n=2944) 
Attrition: Participants who answered question on LTPA smoked less and had a greater level of 
education. Plus participants who attended in 2000 had lower body weight, height, systolic and diastolic 
blood pressure, total 
cholesterol, triglycerides and glucose values, and smoked less at baseline than non-participants 
 
Exposures at midlife 
Self-reported physical activity at work and leisure, and smoking habits measured in 1972-73  
Leisure-time physical activity (LTPA) categorized as light (e.g., reading, watching TV); moderate (e.g., 
walking, bicycling – totally at least 4 hours/week); moderately vigorous (e.g., exercise, sports, heavy 
gardening – totalling at least 4 hours/week); vigorous (e.g., hard training several times/week)  
Reliability and validity of LTPA question has been established 
 
Outcomes at 55 years or over 
At baseline, physical measurements, blood pressure, and a blood sample were taken. Metabolic 
syndrome was defined as presence of at least three out of the following five criteria: 
a. Triglycerides >=1.7 mmol/l adjusted for the last meal 
b. Glucose >= 6.1 mmol/l adjusted for the last meal 
c. BMI >=30 kg/m2,  
d. Blood pressure >= 135/85 mmHg, and  
e. HDL cholesterol <1.03 mmol/l 
Smoking was categorised into ‘never’, ‘previous’, and ‘current’ smoker groups 
Diabetes definition included self-reported diabetes, antidiabetic medication, insulin use or non-fasting 
glucose >=11.1 mmol/l 
 
Analysis 
Analysis strategy: Logistic regression was used to assess association between smoking or physical 
activity and metabolic syndrome or diabetes 
Confounders: Age, education 
 
Results, limitations, source of funding 
 The odds of metabolic syndrome were higher for current smokers compared to those who never 


smoked (OR=1.29, [1.11, 1.51]) 
 The odds of metabolic syndrome were lower for those who reported vigorous, moderately 
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vigorous, or moderate levels of LTPA in comparison with those who reported sedentary/light levels 
(OR=0.46, [0.28, 0.74]; OR=0.65, [0.54, 0.80]; OR=0.83, [0.71, 0.98]) 


 The odds of diabetes were lower for those who reported vigorous, moderately vigorous, or 
moderate levels of LTPA in comparison with those who reported sedentary/light levels (OR=0.28, 
[0.11, 0.71]; OR=0.68, [0.52, 0.91]; OR=0.75, [0.60, 0.94]) 


Limitations: 
1. If diseases started before year 2000, then biological, anthropometric indices and lifestyle factors 


may have been affected 
2. Imperfect measurement/definition of metabolic syndrome leading to possible underestimation of its 


prevalence 
3. Participants with  metabolic syndrome at baseline were not excluded 
4. Residual confounding, such as, dietary habits and alcohol consumption 
Source of Funding: Norwegian Council for Cardiovascular Diseases of the Norwegian National 
Association for Public Health 
 
Authors: Holtermann A, Mortensen OS, Burr H, Søgaard K, Gyntelberg F, Suadicani P 
Year: 2009 
Citation: Scandinavian Journal of Work, Environment and Health 35(6): 466-74 
Country of study: Denmark 
Aim of study: To determine the association between physical activity and risk of ischemic heart 
disease and all-cause mortality 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
5249 Copenhagen male employees ages 40-59 years were invited and agreed to participate (87% 
response rate) and undergo an  interview, a clinical examination, and complete a questionnaire  in 
1970-71 
 
Study (eligible and selected) population 
Analysis restricted to 4952 men 
Follow-up: From 1970-71 to 2001 
Exclusion: Men with: 
i) History of myocardial infarction (n=74), angina pectoris (n=165), intermittent claudication (n=105) 


at baseline 
ii) Missing answers (n=9)  
iii) Men who had emigrated during follow-up (n=14) 
Attrition: - 
 
Exposures at midlife 
Physical activity at work: Was assessed using questionnaire and participants were classified as: a) 
‘low’: mainly sedentary/not walking around much at workplace, b) ‘moderate’: walking around quite a 
bit but not having to carry heavy items, c) ‘high’: walking around most of the time or undertaking 
heavy/strenuous physical work 
Strenuous work was assessed with answer options of ‘seldom or never’, ‘occasionally’, and ‘often’  
A dichotomous variable was created to assess presence of physically demanding work  
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Another variable combined information on physical activity and strenuous work to assess physical 
work demands, with possible scores ranging from 2-6 (higher scores representing higher demands) 
 
Physical activity during leisure time: Self-reported physical activity level during leisure time 
categorized as ‘low’ (mainly sedentary), ‘moderate’ (light activities for at least 4 hours/week), ‘high’ 
(active for at least 3 hours/week or taking part in high intensity activities several times/week) 
 
Outcomes at 55 years or over 
IHD mortality diagnoses between 1970-71 and 2001 obtained from national registers 
 
Analysis 
Analysis strategy: Cox proportional hazard regression used to assess influence of physical activity 
on ischemic heart disease (IHD) and all-cause mortality 
Confounders: Age, BMI, SBP, DBP, treatment of diabetes or hypertension, alcohol use, smoking, 
social class 
 
Results, limitations, source of funding 
 591 died from IHD during study period 
Among men with moderate physical work demands: 
 The risk of IHD mortality was significantly lower for those with a high level of physical activity 


during leisure time (HR=0.37, [0.19, 0.70]) compared to those with a low level of physical activity 
during leisure 


 The risk for all-cause mortality was significantly lower for those with a moderate and high level of 
physical activity during leisure time (HR=0.82, [0.71, 0.94]; and HR=0.64, [0.50, 0.81], 
respectively) compared to those with a low level of physical activity during leisure  


 The risk for all-cause mortality was significantly lower for those with moderate and high 
(combined) physical activity during leisure time (HR=0.80, [0.70, 0.92]) compared to those with low 
levels of physical activity reported during leisure time 


Limitations: 
1. Self-reported information resulting in possible misclassification 
2. Misclassification of exposure due to lack of continuous exposure data and repeated measures of 


exposure during follow-up 
3. Unknown if results also apply to women, people of different races, ages, with varying levels of 


physical fitness, or from rural areas (generalizability issues) 
Source of funding: None reported 
 
Authors: Holtzman RE, Rebok GW, Saczynski JS, Kouzis AC, Wilcox Doyle K, Eaton WW 
Year: 2004 
Citation: The Journals of Gerontology Series B Psychological Sciences and Social Sciences 
59(6):278-84 
Country of study: USA 
Aim of study: To determine the influence of social networks on cognitive change 
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
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4,238 participants were recruited for wave 1 in 1981 using probability sampling methods.  
Of 4,238 people, 3,481 were interviewed at wave 1 and 1,920 (73% of survivors) were re-interviewed 
in 1993-96 at wave 3 
 
Study (eligible and selected) population 
Analysis restricted to 354 out of 881 participants with age >= 50 years and MMSE >=28 at wave 1  
Exclusion: 
i) 107 with missing longitudinal data  
ii) 88 had missing MMSE data at wave 3   
iii) 5.4% of 354 people with missing cross-sectional data at wave 3 
iv) People with MMSE <28 
Attrition: 420 lost to follow-up. 
Non-assessed participants were older, had fewer years of formal education, were less likely to be 
female, and had lower baseline MMSE scores compared to assessed participants  
 
Exposures at midlife 
Social network included network size, frequency of contact, and emotional support 
Network size at waves 1 and 3: The number of relatives, family members, friends and neighbours with 
whom the respondent kept in touch with via phone or visits, with corresponding scores assigned that 
were subsequently summed (range of possible scores of 0-10) 
Frequency of contact at wave 3: Frequency of contact by phone or getting together with relatives or 
family and friends or neighbours with the range of possible scores of 0-10 
Emotional support at wave 3: Support from partners, relatives, and friends was assessed; scores were 
subsequently assigned and summed with a possible range of 0-27 
 
Outcomes at 55 years or over 
Cognitive change between wave 3 and wave 1 was assessed using MMSE  
 
Analysis 
Analysis strategy: Simultaneous linear or logistic regression was used to determine whether 
interactions in larger networks at wave 1 are associated with MMSE change between wave 1 and 
wave 3  
Confounders: Cerebrovascular disease or risk, age, education, depression, race, gender, physical 
disability, alcohol use disorder 
 
Results, limitations, source of funding 
 Mean MMSE at wave 3 was 26.5 
 A linear effect was observed for baseline network size (p=0.006, effect size=0.06); also, less 


increase - more decrease in network size is associated with decreased wave 3 MMSE (p=0.03, 
effect size=-0.06) 


 Top tertiles of interpersonal activity and emotional support (paired as categorical variables) were 
significantly related to MMSE scores (activity betas=0.13 and 0.12, p <=0.04; support betas 0.16 
and 0.17, p<=0.01) 


 More frequent contact in larger networks and higher levels of emotional support positively 
influence cognitive change 


Limitations: 
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1. Cannot assess whether decline in MMSE is due to regression to the mean 
2. If follow-up period is too short, directionality confound may exist (particularly given the long 


prodromal period before clinical symptoms in Alzheimer’s begin to manifest) 
3. Generalizability may be restricted as assessed participants were healthier, better educated, 


younger, and with larger networks than non-assessed individuals  
Source of funding: National Institutes of Mental Health 
 
Authors: Hu G, Qiao Q, Silventoinen K, Eriksson JG, Jousilahti P, Lindström J… Tuomilehto J 
Year: 2003 
Citation: Diabetologia 46(3): 322-9 
Country of study: Finland 
Aim of study: Examine the relationship of occupational, commuting and leisure-time physical activity 
with the incidence of Type 2 diabetes 
Study design: Prospective cohort 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 21,630 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 6898 men and 7392 women 
Characteristics:  
Men 
Physical activity  
Light  
Participants n 2688  
Age at baseline 50.9±8.8  
BMI 27.0±3.9  
Education 10.2±4.5  
Obesity 20.3  
Smoking 31.8 
Moderate  
Participants n 1563  
Age at baseline 46.5±7.9  
BMI 26.9±3.7  
Education 10.1±3.7  
Obesity 18.1  
Smoking 23.6 
Active  
Participants n 2647  
Age at baseline 47.5±8.0  
BMI 26.9±3.6 
Education 7.8±2.2  
Obesity 17.8  
Smoking 33.6 
p value for trend  
Age at baseline <0.001 
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BMI >0.2 
Education <0.001 
Obesity 0.056 
Smoking <0.001 
Women 
Physical activity  
Light  
Participants n 3255  
Age at baseline 51.0±9.2  
BMI 26.5±5.1  
Education 9.8±3.9  
Obesity 21.6  
Smoking 13.6 
Moderate  
Participants n 2357  
Age at baseline 47.2±8.0  
BMI 26.1±4.2  
Education 10.1±3.8  
Obesity 16.0  
Smoking 12.9 
Active  
Participants n 1780  
Age at baseline 47.9±7.9  
BMI 27.0±4.7  
Education 8.4±2.6  
Obesity 24.2  
Smoking12.9 
p value for trend   
Age at baseline <0.001 
BMI <0.001 
Education <0.001 
Obesity <0.001 
Smoking >0.2 
Location: North Karelia and Kuopio, and the Turku-Loimaa region in south-western Finland 
Recruitment strategy: Not reported 
Length of follow-up: Mean follow-up of 12 years 
Response rate and loss to follow-up: The participation rate varied by year from 74% to 88% 
Eligible population: General population 25 to 64 years of age 
Excluded populations: Subjects diagnosed with coronary heart disease or stroke (n=590), subjects 
with known diabetes (n=435) at baseline, and subjects with incomplete data on all required factors or 
on physical activity (n=1355) 
 
Exposures at midlife 
Relevant exposures: Physical activity and smoking habits 
Time: Through the end of 1998 or until death 
Measurement of exposure: Occupational physical activity according to the following three 
categories: (i) ‘light’ was physically very easy, sitting office work, e.g. secretary; (ii) ‘moderate’ was 
work including standing and walking, e.g. store assistant; (iii) ‘active’ was work including walking and 
lifting, or heavy manual labour. subjects asked whether they walked, rode a bicycle, or used motorized 
transportation to and from work as well as the daily duration of this activity  
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Outcomes at 55 years or over 
Outcomes: Type 2 diabetes 
Outcome measurement: From the National Hospital Discharge Register and the National Social 
Insurance Institution’s Register 
Time: Not reported 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, study year, education, systolic blood pressure, smoking, the other two types of 
physical activity, BMI, and sex 
 
Results, limitations, source of funding 
Number: 373 
Effect estimates: 
Occupational physical activity  
No. of new cases Person- years Adjusted hazards ratios (95% confidence intervals) 
Men    
Light 97 29216 1.00 
Moderate 32 18874 0.67 (0.44–1.01) 
Active 71 32955 0.73 (0.52–1.02) 
p value for trend   0.075 
Women    
Light 102 38034 1.00 
Moderate 31 29310 0.72 (0.46–1.12) 
Active 40 22740 0.78 (0.52–1.18) 
p value for trend   0.267 
Men and women combined   
Light 199 67250 1.00 
Moderate 63 48184 0.70 (0.52–0.96) 
Active 111 55695 0.74 (0.57–0.95) 
p value for trend   0.020 
Commuting physical activity 
Adjusted hazards ratios (95% confidence intervals) 
Men  
0 min 1.00 
1–29 min 1.00 (0.71–1.42) 
≥30 min 0.75 (0.46–1.23) 
p value for trend 0.501 
Women  
0 min 1.00 
1–29 min 0.94 (0.63–1.42) 
≥30 min 0.57 (0.34–0.96) 
p value for trend 0.105 
Men and women combined  
0 min 1.00 
1–29 min 0.96 (0.74–1.25) 
≥30 min 0.64 (0.45–0.92) 
p value for trend 0.048 
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Leisure-time physical activity  
Adjusted hazards ratios (95% confidence intervals) 
Men  
Low 1.00 
Moderate 0.78 (0.57–1.06) 
High 0.84 (0.52–1.37) 
p value for trend 0.282 
Women  
Low 1.00 
Moderate 0.81 (0.58–1.15) 
High 0.85 (0.43–1.66) 
p value for trend 0.49 
Men and women combined  
Low 1.00 
Moderate 0.81 (0.64–1.02) 
High 0.84 (0.57–1.25) 
p value for trend 0.186 
Significant trends: The multivariate-adjusted hazards ratios of diabetes with none, 1 to 29, and more 
than 30 min of walking or cycling to and from work were 1.00, 0.96, and 0.64 (p=0.048 for trend). The 
multivariate-adjusted hazards ratios of diabetes for low, moderate, high levels of leisure-time physical 
activity were 1.00, 0.67, and 0.61 (p=0.001 for trend); after additional adjustment for BMI, the hazards 
ratio was no longer significant 
Limitations:  
1. Self-report of physical activity.   
2. Did not carry out a glucose tolerance test in the baseline and follow-up 
Source of funding: Finnish Academy (grants 38387, 46558, 52342, 53585, 76502, 77618) 
 
Authors: Hu G, Bidel S, Jousilahti P, Antikainen R, Tuomilehto J 
Year: 2007 
Citation: Movement Disorders 22(15): 2242-2248 
Country of study: Finland 
Aim of study: Examine the association of coffee and tea consumption with the risk of incident 
Parkinson’s disease 
Study design: Independent cross-sectional population surveys 
Quality score: (++, + or -): +  
 
Source population 
Number of people: 29,890 
Demographics: Not reported  
 
Study (eligible and selected) population 
Number of people: 29,335 
Characteristics:  
Coffee consumption 
Men 
0                                         
Participants (n) 891 
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Age (yr) 44.8 (13.0) 
Body mass index (kg/m2) 26.2 (3.9) 
Education (yr) 10.9 (4.4) 
Low leisure time physical activity (%) 26.4 
Tea drinker (%) 66.0 
Current smoker (%) 18.3 
Alcohol drinker (%) 56.5 
1–4                                      
Participants (n) 5,583 
Age (yr) 47.6 (12.8) 
Body mass index (kg/m2) 26.6 (3.8) 
Education (yr) 10.6 (4.1) 
Low leisure time physical activity (%) 23.2 
Tea drinker (%) 50.3 
Current smoker (%) 26.9 
Alcohol drinker (%) 67.5 
5 
Participants (n) 7,819 
Age (yr) 45.4 (11.4) 
Body mass index (kg/m2) 26.8 (3.9) 
Education (yr) 9.7 (3.7) 
Low leisure time physical activity (%) 29.5 
Tea drinker (%) 19.7 
Current smoker (%) 46.3 
Alcohol drinker (%) 61.2 
P-trend 
Age (yr) <:0.001 
Body mass index (kg/m2) <:0.001 
Education (yr) <:0.001 
Low leisure time physical activity (%) <:0.001 
Tea drinker (%) <:0.001 
Current smoker (%) <:0.001 
Alcohol drinker (%) <:0.001 
Women 
0   
Participants (n) 1,022                                  
Age (yr) 40.4 (12.8) 
Body mass index (kg/m2) 25.6 (4.8) 
Education (yr) 11.1 (4.1) 
Low leisure time physical activity (%) 30.7 
Tea drinker (%) 70.8 
Current smoker (%) 11.2 
Alcohol drinker (%) 37.3 
1–4                                      
Participants (n) 7,439                                    
Age (yr) 46.4 (12.4) 
Body mass index (kg/m2) 25.8 (4.9) 
Education (yr) 11.0 (4.0) 
Low leisure time physical activity (%) 29.0 
Tea drinker (%) 50.3 
Current smoker (%) 14.7 
Alcohol drinker (%) 44.7 
5 
Participants (n) 6,581 
Age (yr) 45.4 (10.8) 
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Body mass index (kg/m2) 26.3 (4.9) 
Education (yr) 10.1 (3.6) 
Low leisure time physical activity (%) 34.6 
Tea drinker (%) 22.5 
Current smoker (%) 27.3 
Alcohol drinker (%) 39.4 
P trend 
Age (yr) <:0.001 
Body mass index (kg/m2) <:0.001 
Education (yr) <:0.001 
Low leisure time physical activity (%) <:0.001 
Tea drinker (%) <:0.001 
Current smoker (%) <:0.001 
Alcohol drinker (%) <:0.001 
 
Exposures at midlife 
Relevant exposures: Physical activity, smoking habits, and alcohol, coffee and tea consumption, 
leisure-time physical activity 
Time: 1982, 1987, 1992, and 1997 
Measurement of exposure: Self-administered questionnaire.  
Leisure-time physical activity was classified into three categories: low, moderate, or high 
Participants were classified as never, ex-, and current smokers. Current smokers then categorised 
according to the amount of cigarettes smoked daily 
Participants were asked, “How many cups of coffee or tea do you drink per day?” Coffee consumption 
categorised: none, 1 to 4 cups, and  5 cups per day. Tea consumption was categorised: none, 1 to 2 
cups, and  3 cups per day 
Alcohol consumption was categorised: none, 1 to 100, >100 g per week.  
Location:  North Karelia and Kuopio, and the Turku-Loimaa region in south-western Finland 
Recruitment strategy: Not reported 
Length of follow-up: Mean follow-up of 12.9 years 
Response rate and loss to follow-up: Participation rate varied by year from 74% to 88% 
Eligible population: 25 to 74 years 
Excluded populations: 91 subjects due to prevalent PD at the baseline and 464 subjects due to 
incomplete data. Exclusion of subjects with stroke or those who used neuroleptic drugs 
 
Outcomes at 55 years or over 
Outcomes: Parkinson’s disease 
Outcome measurement: National Social Insurance Institution’s Register on special reimbursement 
for drug costs 
Time:  1964 through December 31, 2002 
 
Analysis 
Analysis strategy: Cox proportional hazards models 
Confounders: Age, body mass index, systolic blood pressure, total cholesterol, education, leisure-
time physical activity, smoking, alcohol and tea consumption, and history of diabetes  
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Results, limitations, source of funding 
Number: 102 men and 98 women 
Effect estimates: 
HR (CI 95%) 
Volume of coffee consumption 
Men 
0  1.00  
1–4 0.55 (0.26–1.15)  
5 0.41 (0.19–0.88)  
P-trend 0.063 
Women 
0  1.00  
1–4 0.50 (0.22–1.12)  
5 0.39 (0.17–0.89)  
P trend 0.073 
Men and Women 
0 1.00  
1-4 0.53 (0.31–0.92)  
5 0.40 (0.23–0.71)  
P trend 0.005 
Volume of tea consumption 
Men 
0 1.00  
1–4 1.06 (0.67–1.69)  
5 0.55 (0.24–1.25) 
P-trend 0.31 
Women 
0 1.00  
1–4 0.97 (0.62–1.52)  
5 0.21 (0.05–0.90) 
P trend 0.11 
Men and Women 
0 1.00  
1-4 1.02 (0.74–1.41)  
5 0.41 (0.20–0.83)  
P trend 0.038 
Significant trends: Coffee drinking is associated with a lower risk of PD. More tea drinking is 
associated with a lower risk of PD 
Limitations:  
1. Self-report for data on coffee drinking 
2. No data on possible changes of coffee drinking during the follow-up.  
3. Lack of information about other caffeine sources in participants’ diet 
Source of funding: The Finnish Parkinson Foundation and Special Research Funds of the Social 
Welfare and Health Board, City of Oulu 
 
Authors: Hu G, Tuomilehto J, Silventoinen K, Barengo NC, Peltonen M, Jousilahti P 
Year: 2005 
Citation: International Journal of Obesity 29: 894-902 
Country of study: Finland 
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Aim of study: Examine the association of physical activity and body mass index, and their combined 
effect, with the risk of total, cardiovascular disease and cancer mortality 
Study design: Prospective follow-up study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 52,058 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 47,212 
Characteristics:  
Physical activity (men)                                                                 
Low                           
Number of participants 2132                          
Age (y)    45.6                           
BMI (kg/m2)    26.9                          
Total cholesterol (mmol/l)   6.3                                                       
Education level (y)  9.5                             
Current smoking (%)   52.3                           
BMI (%) 
<18.5                                                                  0.9                              
18.5–24.9                                                          35.5                           
25–29.9                                                             40.6                           
>30.0                                                                23.0                           
Moderate                       
Number of participants                                    9659                          
Age (y)                                                                  44.3                              
BMI (kg/m2)                                                           26.3                              
Total cholesterol (mmol/l)                                       6.2                                
Education level (y)                                                  9.5                                
Current smoking (%)                                            43.4                              
BMI (%) 
<18.5                                                                  0.3                                
18.5–24.9                                                          39.2                              
25–29.9                                                             45.9                              
>30.0                                                                14.6                              
High                            
Number of participants                                    10 737                         
Age (y)                                                                  41.3                          
BMI (kg/m2)                                                           25.9                          
Total cholesterol (mmol/l)                                       6.2                            
Education level (y)                                                  9.2                            
Current smoking (%)                                            41.2                          
BMI (%) 
<18.5                                                                  0.2                            
18.5–24.9                                                          42.7                          
25–29.9                                                             46.1                          
>30.0                                                                11.0                          
Physical activity (women) 
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Low                           
Number of participants                                    3613                          
Age (y)                                                                  45.7                             
BMI (kg/m2)                                                           27.1                             
Total cholesterol (mmol/l)                                       6.2                               
Education level (y)                                                  9.3                               
Current smoking (%)                                            21.5                             
BMI (%) 
<18.5                                                                  2.0                               
18.5–24.9                                                          39.1 
25–29.9                                                             31.8                             
>30.0                                                                27.1                             
Moderate                       
Number of participants                                    11 782                         
Age (y)                                                                  44.2                           
BMI (kg/m2)                                                           25.9                           
Total cholesterol (mmol/l)  6.1                             
Education level (y)  9.5                           
Current smoking (%)   17.9                           
BMI (%) 
<18.5   1.2                             
18.5–24.9   47.4                           
25–29.9  33.7                           
>30.0  17.7                           
High                            
Number of participants  9289 
Age (y)   42.4 
BMI (kg/m2)  25.3 
Total cholesterol (mmol/l)  6.0 
Education level (y)   10.0 
Current smoking (%)  16.1 
BMI (%) 
<18.5   1.1 
18.5–24.9  52.2 
25–29.9   33.5 
>30.0  13.2 
 
Exposures at midlife 
Relevant exposures: Physical activity and smoking 
Time: 1972, 1977, 1982, 1987, 1992 and 1997 
Measurement of exposure: Self-administered questionnaire. Questions on physical activity included 
both occupational and leisure time physical activity 
Occupational physical activity three categories: ‘light’; ‘moderate’; and ‘active’ 
Participants were classified as never, ex-, and current smokers. Current smokers then categorised 
according to the amount of cigarettes smoked daily   
Location: Kuopio and North Karelia provinces, Turku-Loimaa, Oulu 
Recruitment strategy: Random selection 
Length of follow-up: Mean follow-up of 17.7 y 
Response rate and loss to follow-up: Participation rate varied by year from 74 to 88% 
Eligible population: Born between 1913 and 1947 
Excluded populations: Subjects previously diagnosed with coronary heart disease (n=1252), stroke 
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(n=423), heart failure (n=1732) and cancer (n=138) at baseline, and subjects with incomplete data on 
any required factors (n=1301)   
 
Outcomes at 55 years or over 
Outcomes: Cardiovascular disease and cancer mortality 
Outcome measurement: Computerised register linkage.Mortality data was obtained from Statistics 
Finland. 
Time: Until the end of 2001 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, study year, education, smoking, systolic blood pressure, total cholesterol, 
diabetes and physical activity or BMI 
 
Results, limitations, source of funding 
Number: 7394 deaths 
Effect estimates: 
Hazard ratios for total, cardiovascular and cancer mortality according to different levels of 
physical activity among Finnish men and women 
Men 
Total mortality 
Low 1.00 
Moderate 0.74 (0.68–0.81) 
High 0.63 (0.58–0.70) 
P-value for trend <0.001 
Cardiovascular mortality 
Low 1.00 
Moderate 0.82 (0.72–0.93) 
High 0.71 (0.62–0.82) 
P-value for trend <0.001 
Cancer mortality 
Low 1.00 
Moderate 0.83 (0.69–1.00) 
High 0.79 (0.65–0.96) 
P-value for trend 0.05 
Women 
Total mortality 
Low 1.00 
Moderate 0.64 (0.58–0.70) 
High 0.58 (0.52–0.64) 
P-value for trend <0.001 
Cardiovascular mortality 
Low 1.00 
Moderate 0.62 (0.54–0.71) 
High 0.55 (0.47–0.65) 
P-value for trend <0.001 
Cancer mortality 
Low 1.00 
Moderate 0.85 (0.71–1.01) 
High 0.73 (0.60–0.88) 
P-value for trend 0.005 
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Hazard ratios for total mortality according to different levels of BMI and smoking status among 
Finnish men and women 
Never smoker 
BMI 
<18.5 1.39 (0.34–5.62) 
18.5–24.9 1.00 
25–29.9 1.03 (0.88–1.20) 
>30.0 1.78 (1.47–2.15) 
P-value for trend <0.001 
Ex-smoker 
BMI 
<18.5 1.87 (0.59–5.92) 
18.5–24.9 1.00 
25–29.9 1.03 (0.88–1.21) 
>30.0 1.48 (1.23–1.78) 
P-value for trend <0.001 
Current smoker 
BMI 
<18.5 3.17 (1.99–5.06) 
18.5–24.9 1.00 
25–29.9 0.98 (0.90–1.06) 
>30.0 1.14 (1.01–1.28) 
P-value for trend <0.001 
Significant trends: Total mortality was increased both among lean and obese subjects. Statistically 
significant increased total mortality was observed among the obese men in all smoking categories. 
Regular physical activity and normal weight are both important indicators for a decreased risk of 
mortality from all causes, CVD and cancer. 
Limitations:  
1. Self-report of physical activity.  
2. Changes to physical activity behaviours among the cohort members over time causes 


misclassification. 
3. Standardised alcohol drinking data was not available across the survey.  
Source of funding: Finnish Academy (grant numbers 46 558, 53 585, 204 274 and 205 657).  
 
Authors: Hu G, Tuomilehto J, Silventoinen K, Barengo N, Jousilahti P 
Year: 2004 
Citation: European Heart Journal 25(24): 2212-9 
Country of study: Finland 
Aim of study: Assess joint associations of physical activity and different indicators of obesity with the 
risk of cardiovascular disease 
Study design: Prospective follow-up study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 20,547 
Demographics: Not reported 
 
Study (eligible and selected) population 
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Number of people: 18,892 
Characteristics:  
Baseline  characteristics according to physical  activity levels  among  the  Finnish population 
by sex 
Physical activity (men)               
Low         
Age (year)                                                                       47.9            
Body mass index                                                            27.3            
Total  cholesterol (mmol/l)                                      5.8          
Education (year)                                                            11.3            
Current smoking (%)                                                    44.6            
Obesity  (%)                                                                                                            26.7            
Moderate    
Age (year)                                                                       48.0              
Body mass index                                                            26.6              
Total  cholesterol (mmol/l)                                      5.7                
Education (year)                                                            11.3              
Current smoking (%)                                                    33.5              
Obesity  (%)                                                                                                            17.9              
High                            
Age (year)                                                                       42.9       
Body mass index                                                            26.6       
Total  cholesterol (mmol/l)                                      5.7         
Education (year)                                                            10.3       
Current smoking (%)                                                    34.3       
Obesity  (%)                                                                                                            14.1       
p-Value     
Age (year)                                                                       <0.001           
Body mass index                                                            <0.001           
Total  cholesterol (mmol/l)                                      0.002             
Education (year)                                                            <0.001           
Current smoking (%)                                                    <0.001           
Obesity  (%)                                                                                                           <0.001           
Physical activity (women)            
Low         
Age (year)                                                                       46.7            
Body mass index                                                            27.0            
Total  cholesterol (mmol/l)                                      5.6              
Education (year)                                                            11.3            
Current smoking (%)                                                    25.4            
Obesity  (%)                                                                                                            28.5            
Moderate    
Age (year)                                                                       46.4              
Body mass index                                                            25.9              
Total  cholesterol (mmol/l)                                      5.6                
Education (year)                                                            11.3              
Current smoking (%)                                                    20.3              
Obesity  (%)                                                                                                         18.8              
High                            
Age (year)                                                                       43.3       
Body mass index                                                            25.7       
Total  cholesterol (mmol/l)                                      5.6         
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Education (year)                                                            11.2          
Current smoking (%)                                                    19.6       
Obesity  (%)          13.8       
p-Value 
Age (year)                                                                       <0.001 
Body mass index                                                            <0.001 
Total  cholesterol (mmol/l)                                      0.4 
Education (year)                                                            0.04 
Current smoking (%)                                                    <0.001 
Obesity  (%)                                                                                                            <0.001 
 
Exposures at midlife 
Relevant exposures: Physical activity and smoking 
Time: 1972, 1977, 1982, 1987, 1992 and 1997 
Measurement of exposure: Self-administered questionnaire. Questions on physical activity included 
both occupational and leisure time physical activity 
Occupational physical activity, three categories: ‘light’; ‘moderate’; and ‘active’ 
Participants were classified as never, ex-, and current smokers. Current smokers then categorised 
according to the amount of cigarettes smoked daily 
Location: Kuopio and North Karelia provinces, Turku-Loimaa, Oulu 
Recruitment strategy: Random sample, stratified by area, gender and 10-year age group 
Length of follow-up: Median follow-up time was 9.8 years 
Response rate and loss to follow-up: Participation rate varied by year from 74 to 88% 
Eligible population: Born between 1913 and 1947s 
Excluded populations: Previously diagnosed with coronary heart disease (CHD) (n = 672), stroke (n 
= 390) and heart failure (n = 408), incomplete data on any required factors (n=185) 
 
Outcomes at 55 years or over 
Outcomes: Cardiovascular disease and cancer mortality 
Outcome measurement: Finnish hospital discharge register for non-fatal outcomes (hospitalised 
myocardial infarction and stroke) and the mortality register by the Statistics Finland for fatal outcomes 
(cardiovascular death) 
Time: Until the end of 2001 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, study year, education, smoking, systolic blood pressure, total and HDL 
cholesterol, diabetes at baseline, and body mass index 
 
Results, limitations, source of funding 
Number: 818 
Effect estimates: 
Hazard ratios for risk of cardiovascular disease according to different levels of physical activity by sex 
Men 
Physical activity 
Low 1.00 
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Moderate 0.72 (0.57–0.91) 
High 0.68 (0.52–0.88) 
P trend 0.007 
Women 
Physical activity 
Low 1.00 
Moderate 0.73 (0.55–0.97) 
High 0.64 (0.45–0.89) 
P trend 0.02 
Significant trends: Both regular physical activity and normal weight can reduce the risk of CVD 
Limitations:  
1. Self-report of physical activity.  
2. Residual confounding.  
3. Data on several risk factors, such as triglycerides and apolipoprotein B, are not available.  
Source of funding: Finnish Academy (Grants 46558, 53585, 204274, and 205657).  
 
Authors: Hughes TF, Andel R, Small BJ, Borenstein AR, Mortimer JA, Wolk A… Gatz M 
Year: 2010 
Citation: American Journal of Geriatric Psychiatry 18(5): 413-20 
Country of study: Sweden 
Aim of study: Examine the association between fruit and vegetable consumption in midlife and risk 
for all types of dementia and AD 
Study design: Three population-based cohorts of like-sexed twin pairs 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 5,692 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 3052 
Characteristics:  
No CHD event 
(n=2122)  
Age (years) 55·7 (3·2)  
Body-mass index (kg/m2) 26·2 (3·4) 
Current smokers (number [%]) 573 (27%) 
CHD event 
(n=136) 
Age (years) 56·34 (3·4) 
Body-mass index (kg/m2) 27·0 (3·4) 
Current smokers (number [%]) 52 (38%) 
Location: UK 
Recruitment strategy: Not reported. Parts registered with nine general medical practices 
Length of follow-up: 11 years 
Response rate and loss to follow-up: RR (77%) 
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Eligible population: Middle-aged men 
Excluded populations: Women 
 
Exposures at midlife 
Relevant exposures: Smoking 
Time: Not reported 
Measurement of exposure: Smoking habit divided into groups: smokers (any man who had smoked 
at least one cigarette daily on average for a year or more), ex-smokers (those who had smoked less 
than one cigarette a day), and never-smokers 
 
Outcomes at 55 years or over 
Outcomes: Coronary heart disease 
Outcome measurement: ECG 
Time: Not reported 
 
Analysis 
Analysis strategy: Cox’s proportional hazards model 
Confounders: Practice and conventional risk factors by including age, BMI, cholesterol, triglyceride, 
fibrinogen, and systolic blood pressure 
 
Results, limitations, source of funding 
Number: 96 men had an acute myocardial infarction, 26 needed coronary artery surgery, and 14 had 
silent myocardial infarctions 
Effect estimates: 
Adjusted hazard ratio (95% CI) 
Never-smokers 1.00 
Ex-smokers 
E3/E3 1.49  (0.93–2.37) 
E2+  0.47  (0.11–1•94) 
E4+  0.74  (0.35–1.55) 
Smokers   
E3/E3  1.47  (0.87–2.51) 
E2+  0.85  (0.30–2.43) 
E4+  2.79  (1.59–4.91 
Significant trends: Smoking increases the risk of coronary heart disease in men of all genotypes but 
particularly in men carrying the E4 allele 
Limitations: CIs for the risk estimates are large 
Source of funding: British Medical Research Council, the US National Institute of Health (NHLBI 
33014), and DuPont Pharma, Wilmington, USA. SEH, PJT, MB, and DMW are supported by the 
British Heart Foundation, and INMD is a Lister Institute fellow 
 
Authors: Humphries SE, Talmud PJ, Hawe E, Bolla M, Day IN, Miller GJ 
Year: 2001 
Citation: Lancet 358: 115-19 
Country of study: UK 
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Aim of study: Investigated whether the effect of smoking on coronary heart disease risk is affected by 
APOE genotype 
Study design:  
Quality score: (++, + or -): + 
 
Source population 
Number of people: 3984 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 3052 
Characteristics  
No CHD event 
(n=2122)  
Age (years) 55·7 (3·2)  
Body-mass index (kg/m2) 26·2 (3·4) 
Current smokers (number [%]) 573 (27%) 
CHD event 
(n=136) 
Age (years) 56·34 (3·4) 
Body-mass index (kg/m2) 27·0 (3·4) 
Current smokers (number [%]) 52 (38%) 
Location: UK 
Recruitment strategy: Not reported. Patientss registered with nine general medical practices 
Length of follow-up: 11 years 
Response rate and loss to follow-up: RR (77%) 
Eligible population: Middle-aged men 
Excluded populations: Women 
 
Exposures at midlife 
Relevant exposures: Smoking 
Time: Not reported 
Measurement of exposure: Smoking habit divided into groups: smokers (any man who had smoked 
at least one cigarette daily on average for a year or more), ex-smokers (those who had smoked less 
than one cigarette a day), and never-smokers 
 
Outcomes at 55 years or over 
Outcomes: Coronary heart disease 
Outcome measurement: ECG 
Time: Not reported 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Practice and conventional risk factors by including age, BMI, cholesterol, triglyceride, 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  105 


fibrinogen, and systolic blood pressure 
 
Results, limitations, source of funding 
Number: 96 men had an acute myocardial infarction, 26 needed coronary artery surgery, and 14 had 
silent myocardial infarctions 
Effect estimates: 
Adjusted hazard ratio (95% CI) 
Never-smokers 1.00 
Ex-smokers 
E3/E3 1.49  (0.93–2.37) 
E2+  0.47  (0.11–1•94) 
E4+  0.74  (0.35–1.55) 
Smokers   
E3/E3  1.47  (0.87–2.51) 
E2+  0.85  (0.30–2.43) 
E4+  2.79  (1.59–4.91) 
Significant trends: Smoking increases the risk of coronary heart disease in men of all genotypes but 
particularly in men carrying the E4 allele 
Limitations:  
Reviewer: CIs for the risk estimates are large  
Source of funding: British Medical Research Council, the US National Institute of Health (NHLBI 
33014), and DuPont Pharma, Wilmington, USA. SEH, PJT, MB, and DMW are supported by the 
British Heart Foundation, and INMD is a Lister Institute fellow 
 
Authors: Inoue M, Hanaoka T, Sasazuki S, Sobue T, Tsugane S; JPHC Study Group 
Year: 2004 
Citation: Preventive Medicine 38(5): 516-22 
Country of study: Japan 
Aim of study: Obtain a relevant epidemiological index of the impact of tobacco smoking on the 
subsequent risk of cancer in Japan 
Study design: Population-based prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 116,896 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 92,792 subjects (44,521 men and 48,271 women)  
Characteristics:  
Men 
Number of subjects                                44,521 
Proportion (%) 
Age (years) ± SD                                  52.9 ± 7.9 
Alcohol drinking status (%)             
none                       23.1  
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occasional              9.4 
<150 g/week 22.2 
150–299 g/week 19.9 
300–449 g/week 13.2 
z450 g/week 12.2 
Body mass index (%)  
<18.9 4.1 
19.0 – 20.9 14.5 
21.0 – 22.9 25.7 
23.0 – 24.9 27.9 
25.0 – 26.9 16.6 
27.0 – 29.9 9.0 
>30.0 2.2 
Green vegetable intake (%)  
less 75.8 
everyday 24.2 
Women 
Number of subjects                                48,271 
Proportion (%) 
Age (years) ±F SD                                  53.3 ± 8.0 
Alcohol drinking status (%)             
none                       79.4  
monthly                 9.8 
<100 g/week 7.3 
>100 g/week 3.5 
<18.9 5.3 
Body mass index (%) 
19.0 – 20.9 15.2 
21.0 – 22.9 26.0 
23.0 – 24.9 24.6 
25.0 – 26.9 15.5 
27.0 – 29.9 10.1 
>30.0 3.3 
Green vegetable intake (%) 
Less 68.7 
Everyday 31.3 
Location: Ninohe City and Karumai Town in the Ninohe PHC area of Iwate Prefecture, Yokote City 
and Omonogawa town in the Yokote PHC area of Akita, eight districts of Minami-Saku County in the 
Saku PHC area of Nagano, Gushikawa City and Onna Village in the Ishikawa PHC area of Okinawa 
Recruitment strategy: Self-administered questionnaire was distributed to all registered non-
institutional residents in 1990. 
Length of follow-up: 10 years, up to 31st December, 2001 
Response rate and loss to follow-up: Response rate of 82% to the baseline questionnaire. 
Proportion of losses to follow-up (0.05%) 
Eligible population: General population 
Excluded populations: Two metropolitan areas. 210 subjects were found to be ineligible for the 
study and excluded because of non-Japanese nationality (n = 51), late reports of out-migration before 
the start of the follow-up (n = 156) and age ineligibility due to wrong birth date (n = 3). 
 
Exposures at midlife 
Relevant exposures: Alcohol 
Time: 2001 
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Measurement of exposure: Alcohol consumption was represented in the questionnaire by the 
frequency of consumption during the past month and categorised into six classes: 1 day/month, 1 to 3 
days/month, 1 to 2 days/week, 3 to 4 days/week, 5 to 6 days/week, and every day  
 
Outcomes at 55 years or over 
Outcomes: Cancer 
Outcome measurement: Occurrence of cancer was identified by active patients’ notification from 
local major hospitals in the study area and data linkage with population-based cancer registries with 
permission. Death certificate information was used as a supplementary information source 
Time: Not reported 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age at baseline, study area, weekly ethanol intake, body mass index and green 
vegetable intake 
 
Results, limitations, source of funding 
Number: 4,922 newly diagnosed cancer cases (2,969 men and 1,953 women) and 2,132 cases of 
cancer deaths (1,411 men and 721 women) 
Effect estimates: 
Hazard ratios of cancer incidence and death according to smoking status in men 
Total cancer incidence (n = 2,969)                                                
Number of cases Hazard ratio 95% CI     
Smoking status 
Never 488  1.00 (reference)     
Former  777 1.37 (1.22 – 1.54)     
Current  1704 1.64 (1.48 – 1.82)     
Daily cigarette consumption 
<19  483 1.48 (1.29 – 1.68) 
20 – 29  796 1.71 (1.52 – 1.93) 
>30 425 1.72  (1.51 – 1.98) 
trend   P < 0.05  
Pack-years     
<19  190 1.26 (1.06 – 1.49) 
20 – 29  307 1.54 (1.33 – 1.79) 
30 – 39  474 1.76 (1.54 – 2.08) 
>40  732 1.76 (1.56 – 1.98) 
trend   P < 0.001  
Age started smoking 
>25  283 1.50 (1.28 – 1.74)    
20 – 24  1001 1.62 (1.45 – 1.82)    
<19  420 1.81 (1.58 – 2.08)    
trend P < 0.05     
Total cancer death (n = 1,411) 
Number of cases Hazard ratio 95% CI     
Smoking status 
Never   223 1.00 (reference) 
Former   351 1.35 (1.13 – 1.53) 
Current   837 1.78 (1.53 – 2.09) 
Daily cigarette consumption 
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<19 244 1.64 (1.35 – 1.98) 
20 – 29 391 1.86 (1.56 – 2.21) 
>30  202 1.84 (1.51 – 2.25) 
trend  n.s  
Pack-years        
<19 96 1.49 (1.16 – 1.91) 
20 – 29 153 1.75 (1.41 – 2.17) 
30 – 39 220 1.86 (1.53 – 2.26) 
>40 367 1.86 (1.56 – 2.22) 
trend  n.s  
Age started smoking 
>25 142 1.65 (1.32 – 2.06) 
20 – 24 473 1.71 (1.45 – 2.03) 
<19  222 2.11 (1.73 – 2.57) 
trend  P < 0.05  
Hazard ratios and of cancer incidence and death according to smoking status in women 
Total cancer incidence (n = 1,953)                                                
Number of cases            Hazard ratio            95% CI                    
Smoking status  
Never  1779 1.00 (reference)    
Former  37 1.47 (1.05 – 2.05)    
Current  137 1.46 (1.21 – 1.75)    
Daily cigarette consumption 
<19  90 1.45 (1.16 – 1.81)    
20 – 29  32 1.42 (0.99 – 2.03)    
>30  15 1.63 (0.98 – 2.72)    
trend   n.s.     
Pack-years        
<19  80 1.34 (1.06 – 1.69)    
20 – 29  30 1.78 (1.20 – 2.63)    
30 – 39  10 1.32 (0.71 – 2.47)    
>40  17 1.83  (1.13 – 2.96)    
Trend   n.s.     
Age started smoking 
>25  92 1.39 (1.12 – 1.73)    
20 – 24  40 1.73 (1.24 – 2.41)    
<19  5 1.10  (0.45 – 2.66)    
Trend   n.s.     
Total cancer death (n = 721) 
Number of cases            Hazard ratio            95% CI                    
Smoking status  
Never 656 1.00 (reference) 
Former 10 1.03 (0.53 – 1.99) 
Current 55 1.58 (1.18 – 2.12) 
Daily cigarette consumption 
<19 32 1.36 (0.93 – 2.00) 
20 – 29 16 1.99 (1.20 – 3.31) 
>30 7 1.96 (0.93 – 4.15) 
Trend n.s.     
Pack-years        
<19 23 1.08 (0.69 – 1.67) 
20 – 29 20 3.37 (2.09 – 5.44) 
30 – 39 7 2.18 (1.03 – 4.62) 
>40 5 1.26 (0.52 – 3.06) 
Trend n.s.  
Age started smoking 
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>25 35 1.41 (0.99 – 2.00) 
20 – 24 18 2.22 (1.34 – 3.70) 
<19  2 1.36  (0.34 – 5.51) 
Trend n.s.  
Significant trends: From the baseline questionnaire, 52.2% of men were current smokers and they 
presented a significantly increased HR of subsequent cancer occurrence compared with never-
smokers [HR 1.64, 95% confidence interval (95% CI) 1.48–1.82]. Only 5.6% of women were current 
smokers and their HR also represented a significant increase (HR 1.46, 95% CI 1.21–1.75). 
Limitations:  
1. Could not fully evaluate the effect of passive smoking due to the lack of detailed information.  
2. The proportion of female current smokers was 12–20% in two metropolitan areas.  
3. This is very high compared with the 4–10% proportion included in the analysis 
Source of funding: Grant-in-Aid for Cancer Research and for the Second Term Comprehensive 10-
year Strategy for Cancer Control from the Ministry of Health, Labor and Welfare, Japan.  
 
Authors: Iso H, Baba S, Mannami T, Sasaki S, Okada K, Konishi M, Tsugane S; JPHC Study Group 
Year: 2004 
Citation: Stroke 35(5): 1124-9 
Country of study: Japan 
Aim of study: Examine impact of light-to-moderate alcohol consumption on risk of stroke 
Study design: Prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 27,063 men and 27,435 women 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 19 54 
Characteristics:  
Nondrinker 
N at risk 4063 
Age, year 50.0 
Smoking history, %  
Never 30 
Past 22 
Current 48 
Mean body mass index, kg/m2 23.5 
History of hypertension, % 11 
History of diabetes, % 6 
College or higher education, % 13 
Sport at leisure time 2:1 d/wk, % 15 
Diet, n of frequencies  
Fruit, d/wk 3.2 
Green vegetables, d/wk 3.5 
Yellow vegetables, d/wk 2.8 
Other vegetables, d/wk 3.7 
Fresh fish, d/wk 2.5 
Dried fish, d/wk 1.7 
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Occasional Drinker 
N at risk 2133 
Age, year 48.9 
Smoking history, %  
Never 33 
Past 20 
Current 46 
Mean body mass index, kg/m2 24.0 
History of hypertension, % 11 
History of diabetes, % 5 
College or higher education, % 17 
Sport at leisure time 2:1 d/wk, % 19 
Diet, n of frequencies  
Fruit, d/wk 3.1 
Green vegetables, d/wk 3.6 
Yellow vegetables, d/wk 2.8 
Other vegetables, d/wk 3.5 
Fresh fish, d/wk 2.4 
Dried fish, d/wk 1.4 
Location: Ninohe City and Karumai Town in the Ninohe PHC area of Iwate Prefecture, Yokote City 
and Omonogawa town in the Yokote PHC area of Akita, 8 districts of Minami-Saku County in the Saku 
PHC area of Nagano, Gushikawa City and Onna Village in the Ishikawa PHC area of Okinawa 
Recruitment strategy: Self-administered questionnaire was distributed to all registered non-
institutional residents in 1990 
Length of follow-up: 10-year follow-up questionnaire (88% followed-up) 
Response rate and loss to follow-up: 20,665 men (76%) initially. 11.0 years of follow-up from 1990 
to the end of 2001. 10-year follow-up questionnaire (88% followed-up) 
Eligible population: Men aged 40-59 
Excluded populations: Data for women are not presented because of the small number of moderate-
to-heavy drinkers in this group. Excluded men who reported stroke, myocardial infarction, angina 
pectoris, or cancer at baseline     
 
Exposures at midlife 
Relevant exposures: Alcohol consumption, diet 
Time: 1990 
Measurement of exposure: Alcohol consumption was represented in the questionnaire by the 
frequency of consumption during the past month and categorized into 6 classes:  1 day/month, 1 to 3 
days/month, 1 to 2 days/week, 3 to 4 days/week, 5 to 6 days/week, and every day 
Frequency of weekly intake of 27 food items was reported under 4 categories: rarely, 1 to 2 
days/week, 3 to 4 days/week, and almost every day 
 
Outcomes at 55 years or over 
Outcomes: Stroke 
Outcome measurement: Registered a total of 25 hospitals facilitated by computer tomographic scan 
and/or magnetic resonance images in the 4 PHC areas. Medical records were reviewed by registered 
hospital workers or PHC physicians, blinded to the lifestyle data. Systematic search for death 
certificates was also undertaken. 
Time: Stroke events were registered if they occurred after the date of return of the baseline 
questionnaire and before January 01, 2002. 
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Analysis 
Analysis strategy: Cox proportional hazards models 
Confounders: Age, smoking status, body mass index, history of diabetes, education level, sports at 
leisure time, and dietary intake categories of fruits, total vegetables, and fish. History of hypertension 
as well as the confounding variables to examine the residual or independent effect of alcohol 
consumption on risk of stroke 
 
Results, limitations, source of funding 
Number: 694 
Effect estimates: 
Non-drinker 
Person-years 44 379             
Total stroke 
N of cases 133               
RR (95%  CI) 
Further adjusted for hypertension     1.09 (0.80–1.48)       
Definite total stroke N of cases 106                  
Further adjusted for hypertension     0.95 (0.68–1.33)       
Hemorrhagic stroke 
N of cases 48                   
Further adjusted for hypertension     1.48 (0.84–2.62)       
Intraparenchymal hemorrhage 
N of cases 38  
Further adjusted for hypertension 1.35 (0.73–2.51)  
Subarachnoid hemorrhage 
N of cases 10  
Further adjusted for hypertension 2.40 (0.52–11.0)  
Ischemic stroke   
N of cases 58  
Further adjusted for hypertension 0.72 (0.47–1.08)  
Lacunar infarction   
N of cases 27  
Further adjusted for hypertension 0.64 (0.36–1.16)  
Large-artery occlusive infarction   
N of cases 11  
Further adjusted for hypertension 0.73 (0.28–1.89)  
Embolic infarction   
N of cases 10  
Further adjusted for hypertension 0.58 (0.23–1.47)  
Occasional drinker 
Person-years 23,532 
Total stroke 
N of cases 59 
Further adjusted for hypertension       1.0 
Definite total stroke 
N of cases 53 
Further adjusted for hypertension     1.0 
Hemorrhagic stroke 
N of cases 16 
Further adjusted for hypertension     1.0 
Intraparenchymal hemorrhage 
N of cases  14 
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Further adjusted for hypertension  1.0 
Subarachnoid hemorrhage 
N of cases  2 
Further adjusted for hypertension  1.0 
Ischemic stroke   
N of cases  37 
Further adjusted for hypertension  1.0 
Lacunar infarction   
N of cases  19 
Further adjusted for hypertension  1.0 
Large-artery occlusive infarction   
N of cases  7 
Further adjusted for hypertension  1.0 
Embolic infarction   
N of cases  8 
Further adjusted for hypertension  1.0 
Significant trends: There was a lower risk of ischemic stroke, more specifically lacunar infarction, a 
higher risk of hemorrhagic stroke, and no excess risk of total stroke among drinkers of 1 to 149 g 
ethanol per week compared with occasional drinkers; the respective multivariate RR (95% CI) was 
0.59 (0.37 to 0.93), 0.43 (0.22 to 0.87), 1.73 (0.98 to 3.07), and 0.98 (0.71 to 1.36).  
Limitations: 
1. Residual uncontrolled confounding of the association between alcohol consumption and risk of 


stroke.  
2. Data on hypertension and diabetes were self-reported.  
3. Generalizability of findings to women 
Source of funding: Cancer Research and for the Second Term Comprehensive Ten-Year Strategy 
for Cancer Control from the Ministry of Health, Labor, and Welfare of Japan 
 
Authors: Jakobsen MU, O'Reilly EJ, Heitmann BL, Pereira MA, Bälter K, Fraser GE… Ascherio A 
Year: 2009 
Citation: American Journal of Clinical Nutrition 89(5): 1425-32 
Country of study: Various 
Aim of study: Associations between energy intake and risk of coronary heart disease 
Study design: Follow-up study in which data from 11 American and European cohort studies were 
pooled 
Quality score: (++, + or -): + 
 
Source population 
Number of people: Not reported 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 344,696 
Baseline cohort n by study: AHS F 13,430; M 9212; ARIC F 6481 M 5240; ATBC M 21,141; FMC F 
2481 M 2712; GPS F 1666 M 1658; HPFS M 41,754; IIHD M 8272; IWHS F 30,180; NHSa F 81,415; 
NHSb F 61,706; VIP F 10,555, M 9521; WHS F 37,272  
Characteristics:  
Median age at baseline by study: AHS F 57 (39–76) M 55 (39–74); ARIC F 53 (47–62) M 54 (47–
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63); ATBC M 57 (51–65); FMC F 49 (38–65); M 47 (37–63); GPS F 50 (40–60) M 50 (40–60); HPFS 
M 53 (42–67); IIHD M 48 (41–59); IWHS F 61 (56–67); NHSa F 47 (38–57); NHSb F 52 (43–62); VIP 
F 50 (40–60) M 50 (40–60); WHS F 52 (46–64) 
Location: America and Europe 
Recruitment strategy: Various  
Length of follow-up: Various  
Response rate and loss to follow-up: Various  
Eligible population: Various  
Excluded populations: Age <35 y; history of cardiovascular disease, diabetes, or cancer (other than 
non-melanoma skin cancer); and extreme energy intake (ie, > or <3 SDs from the study-specific log-
transformed mean energy intake of the population)  
 
Exposures at midlife 
Relevant exposures: Dietary intake 
Time: Calendar year of inception: AHS 1977; ARIC 1987; ATBC 1985; FMC 1966; GPS 1974; HPFS 
1986; IIHD 1963; IWHS 1986; NHSa 1980; NHSb 1986; VIP 1992; WHS 1993 
Measurement of exposure: Food frequency questionnaire or a dietary history interview 
 
Outcomes at 55 years or over 
Outcomes: Fatal coronary heart disease (including sudden death) and nonfatal myocardial infarction 
Outcome measurement: Various 
Time: Various 
 
Analysis 
Analysis strategy: Cox proportional hazards regression 
Confounders: Intakes of MUFAs, PUFAs, trans fatty acids, carbohydrates, and protein expressed as 
percentages of total energy intake and total energy intake, smoking, body mass index, physical 
activity, highest attained educational level, alcohol intake, history of hypertension, and energy-
adjusted quintiles of fiber intake and cholesterol intake  
 
Results, limitations, source of funding 
Number: 5249 coronary events and 2155 coronary deaths occurred 
Effect estimates: 
Coronary events HR (95% CI) P-trend 
MUFAs for SFAs 1.19 (1.00, 1.42) 0.32  
PUFAs for SFAs 0.87 (0.77, 0.97) 0.70  
CHs for SFAs 1.07 (1.01, 1.14) 0.51  
Coronary deaths HR (95% CI) P-trend 
MUFAs for SFAs 1.01 (0.73, 1.41) 0.18  
PUFAs for SFAs 0.74 (0.61, 0.89) 0.40 
CHs for SFAs0.96 (0.82, 1.13) 0.05 
Significant trends: Replacing Saturated fatty acid with polyunsaturated fatty acids rather than 
monounsaturated fatty acids or carbohydrates prevents CHD over a wide range of intakes 
Limitations:  
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Author: None reported 
Reviewer:  
1. Diet relying on self-report. 
2. Dietary change over time 
Source of funding: Supported by the National Heart, Lung, and Blood Institute, National Institutes of 
Health (grant R01 HL58904) and the Danish Heart Foundation (grants 02-1-9F-7-22961 and 02-2-9-8-
22010). The establishment of the Research Unit for Dietary Studies was financed by the Female 
Researchers in Joint Action program from the Danish Medical Research Council.  
 
Authors: Janzon E, Hedblad B, Berglund G, Engström G 
Year: 2004 
Citation: Journal of Internal Medicine 256(2): 111-8 
Country of study: Sweden 
Aim of study: Explored how the risk of myocardial infarction in current and former smokers is 
modified by other cardiovascular risk factors 
Study design: Cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 10 902 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 10,619 
Characteristics:  
Never-smokers (n = 4848) 
Age (year) 50.5  ± 6.6 (28.3–57.6) 
BMI (kg m)2) 25 ± 4  
Occupation,  low (%) 77.5 
Civil status,  married  (%) 77.4 
Ex-smokers (n = 2035) 
Age (year) 49.8  ± 7.3 (28.2–57.2) 
BMI (kg m)2) 24 ± 4 
Occupation,  low (%) 72.1 
Civil status,  married  (%) 73.2 
Current  smokers (n = 3738) 
Age (year) 48.3  ± 8.2 (28.2–56.9) 
BMI (kg m)2) 23 ± 4  
Occupation,  low (%) 81.4 
Civil status,  married  (%) 64.6 
Location: Malmo, Sweden 
Recruitment strategy: Not reported 
Length of follow-up: Mean follow-up was 14.0 ± 4.5 years (range 0.5–21.9 years) 
Response rate and loss to follow-up: Overall attendance rate was 71 
Eligible population: Women 28–58 years old 
Excluded populations: Exclude women with a history of MI or stroke (n=176) 
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Exposures at midlife 
Relevant exposures: Smoking 
Time: Not reported 
Measurement of exposure: Self-administered questionnaire. Women asked ‘Are you a smoker?’ or 
‘Are you a daily smoker?’ Women who reported that they had stopped smoking were considered to be 
ex-smokers. Women who did not report any history of smoking were never-smokers 
Tobacco consumption amongst daily smokers was classified as low consumption (<10 cigarettes day), 
medium consumption (>10, <20 cigarettes day) and high consumption (>20 cigarettes day).  
 
Outcomes at 55 years or over 
Outcomes: Myocardial infarction 
Outcome measurement: Cases of nonfatal MI were retrieved from the Malmo Myocardial Infarction 
register and from the Swedish Myocardial Infarction register 
Time: All subjects were followed from the baseline examination until death, cardiac event, emigration 
out of Sweden, or to 31 December 1998 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Systolic blood pressure, age, BMI, cholesterol, diabetes, occupation, marital status and 
HRT 
 
Results, limitations, source of funding 
Number: 228 
Effect estimates: 
RR (CI 95%) 
Never-smoker 
Normotension 1.0  
Hypertension  2.4 (1.4–4.3) 
Normal cholesterol 1.0 
High cholesterol 1.8(1.02–3.2) 
No diabetes 1.0 
Diabetes 8.8 (4.4–17.4) 
Ex-smoker 
Normotension 1.8 (0.99–3.2) 
Hypertension 2.7 (1.1–6.0) 
Normal cholesterol 1.6 (0.9–2.9) 
High cholesterol 2.4 (1.2–5.0) 
No diabetes 1.7 (1.01–2.8) 
Diabetes 7.8 (2.4–25.6) 
Current smoker 
Normotension 5.3 (3.3–8.1) 
Hypertension 12.2 (7.5–19.8) 
Normal cholesterol 5.6 (3.6–8.6) 
High cholesterol 8.2 (5.2–12.9) 
No diabetes 6.0 (4.1–8.6) 
Diabetes 19.0 (10.2–35.4) 
Significant trends: Smoking is a major risk factor for MI, however the risk varies widely between 
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women with similar tobacco consumption. There was a statistically significant interaction between 
smoking and hypertension for the risk of cardiac events  
Limitations:  
Author: 
1. Crude categorisation of occupation.  
2. No question about occasional smoking.  
3. Misclassification of occasional smokers as never-smokers.  
4. No information on age of initiation of smoking.  
5. No information on smoking cessation during follow-up 
Reviewer: Self-reported exposure 
Source of funding: Swedish Council for Work Life and Social Research 
 
Authors: Johnsen NF, Christensen J, Thomsen BL, Olsen A, Loft S, Overvad K, Tjønneland A 
Year: 2006 
Citation: European Journal of Epidemiology 21(12): 877-84 
Country of study: Denmark 
Aim of study: Investigate the effects of occupational activity and leisure time activity on incident colon 
cancer risk 
Study design: Prospective cohort 
Quality score: (++, + or -): - 
 
Source population 
Number of people:160,725 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 57,053 
Characteristics: 
Women 
Age (years) 56 (50–64)  
BMI 25 (20–34) 
Education (years) 
< 7 8751 (31)  
8–10 14,296 (50)  
>10 5309  
Smoking 
Never 12,460 (44)  
Former 6716 (24)  
Present 9180 (32)  
Alcohol (g/day) 27,764 (97)  
Total number of Leisure time physical activity 28,356 (100)  
Occupational physical activity 
Sitting 9248 (33)  
Standing 4964 (18)  
Manual 6219 (22)  
Not working 7925 (28)  
Men 
Age (years) 56 (50–64)  
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BMI 26 (21–33) 
< 7 9000 (34) 
8–10 10,894 (42)  
>10 6228 (24)  
Smoking 
Never 6764 (26)  
Former 9104 (35)  
Present 10,254 (39)  
Alcohol (g/day) 25,787 (98)  
Total number of Leisure time physical activity 26,064 (100) 
Occupational physical activity 
Sitting 10,369 (40)  
Standing 4417 (17)  
Manual) 7282 (28)  
Not working 4054 (16)  
Location: Copenhagen and Aarhus, Denmark 
Recruitment strategy: Not reported 
Length of follow-up: Mean follow-up of 7.6 years 
Response rate and loss to follow-up: Less than 0.8% of the participants were completely lost to 
follow-u 
Eligible population: Danish middle-aged population 
Excluded populations: - 
 
Exposures at midlife 
Relevant exposures: Smoking, daily intake of dietary fibre, red meat, alcohol and dietary fat 
Time: 1993-1997 
Measurement of exposure: Self-report questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Colon cancer 
Outcome measurement: Danish Cancer Registry 
Time: Date of diagnosis of any cancer (except for non-melanoma skin cancer), date of death or 
emigration, or December 31, 2003, whichever came first 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Model 1) participation in each of the six activities, occupational physical activity (four 
categories), BMI, education, NSAID, present use of HRT, smoking and intake of total energy, fat, 
dietary fibre, red meat and alcohol. 
Model 2) occupational activity, BMI, education, NSAID, present use of HRT, smoking and intake of 
total energy, fat, dietary fibre, red meat and alcohol 
 
Results, limitations, source of funding 
Number: 140 women and 157 men were diagnosed with colon cancer 
Effect estimates: 
Incidence rate ratios for colon cancer per additional hour/week of six types of leisure time 
physical activity 
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IRR  (95% CI) 
Women  
MET-score  (per 10 units)            1.00 (0.96–1.04 
Sports  (per one hour) 1.03 (0.93–1.14)            
Cycling (per one hour)                       1.00 (0.94–1.06)            
Walking  (per one hour)                      0.99 (0.95–1.03)           
Gardening  (per one hour)                  0.95 (0.87–1.03)            
Housework (per one hour)                1.01 (0.98–1.03)           
Do-it-yourself  (per one hour)            1.00 (0.91–1.11)          
Men (cases = 157) 
MET-score  (per 10 units)             0.97 (0.93–1.01) 
Sports  (per one hour)                         1.00 (0.91–1.10)  
Cycling (per one hour)                       1.00 (0.94–1.07)  
Walking  (per one hour)                      1.01 (0.98–1.04)  
Gardening  (per one hour)                  0.98 (0.92–1.04)  
Housework (per one hour)                0.95 (0.89–1.02)  
Do-it-yourself  (per one hour)            0.97 (0.92–1.02) 
Incidence rate ratios for colon cancer for active compared to non-active for six types of leisure 
time physical activity 
IRR  (95% CI) 
Women  
Total number of activities (per extra activity) 0.89 (0.77–1.03)  
Sports                                               0.85 (0.60–1.20)              
Cycling                                             0.89 (0.62–1.28)              
Walking 0.94 (0.48–1.86 
Gardening 0.96 (0.67–1.39)        
Housework d      
Do-it-yourself 0.86 (0.60–1.23)  
Men 
Total  number  of activities (per extra activity) 0.90 (0.79–1.03) 
Sports 0.90 (0.64–1.25)  
Cycling 0.92 (0.66–1.28)  
Walking 1.19 (0.65–2.16)  
Gardening 1.12 (0.74–1.69)  
Housework 0.78 (0.51–1.19)  
Do-it-yourself  0.69 (0.45–1.06) 
Significant trends: No associations were found between risk of colon cancer and occupational 
activity, MET-hours per week of total leisure time activity, residuals from a regression of each activity 
on the total MET-hours or the time spent on any of the six types of leisure time activities 
Limitations: 
1. Not all the aspects of activity (type, frequency, duration and intensity) were measured.   
2. Self-administered questionnaires.  
3. Study is based on persons of a relatively high age.  
4. Adding random variation by applying an assumed intensity to the included activities  
Source of funding: Danish Medical Research Council and the Danish Cancer Society. 
 
Authors: Kåreholt I, Lennartsson C, Gatz M, Parker MG 
Year: 2011 
Citation: International Journal of Geriatric Psychiatry 26(1): 65–74 
Country of study: Sweden 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  119 


Aim of study: Examine the relationship between leisure time activity and cognition over two decades. 
Study design: Longitudinal  
Quality score: (++, + or -): + 
 
Source population 
Number of people: 7483 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1,643 
Characteristics:  
Age 
Range 46–75 years  
mean 57.4 
Age at FU 
Range 69–98 
Mean 80.2 
Sex  % Women      58.7                                                              
Men 41.3 
Mobility problems % 
0 70.8 
1 13.8 
2 8.8                                                                      
3 6.6                                                                      
Employment status % 
Employed 70.1 
Unemployed 29.9 
Years of education 
Range 0–29 
Mean  8.4                                                              
Adult socioeconomic status  
% Blue-collar (unskilled) 33.4                                     
Blue-collar (skilled) 21.1 
Lower white-collar 19.5 
Intermediate and upper white-collar 26.0 
Childhood socioeconomic status   
% Blue-collar (unskilled)       24.7                                              
Blue-collar (skilled) 35.1 
Lower white-collar   28.4 
Intermediate and upper white-collar   11.0 
Missing and unclassifiable 0.9                                     
Smoking   % 
No 74.6 
Yes, 1–10 cigarettes 12.8 
Yes >10 cigarettes 12.5 
Alcohol drinking % 
No 24.4 
Moderate 44.9 
>Moderate 30.7 
Total 1643 
Location: Sweden 
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Recruitment strategy: Randomised recruitment 
Length of follow-up: From 1968 to 1992 was 24 years, from 1981 to 2002 was 21 years, and from 
1981 to 2004 was 23 years (average 22.8 years) 
Response rate and loss to follow-up: ‘Has a low nonresponse rate’. Number not provided 
Eligible population: Not reported 
Excluded populations: 1871 persons aged 56–75 were interviewed in 1968. Of these, 534 were still 
alive in 1992 and cognitive data could be collected for 430 individuals. From the 1981 baseline survey, 
cognitive data could be collected for 416 individuals in 2002 and for 797 individuals in 2004.  
 
Exposures at midlife 
Relevant exposures: Smoking and alcohol, political, mental, and socio-cultural activities 
Time: Baseline 
Measurement of exposure: Smoking: Non-smoker; smoking 10 cigarettes (corresponding to 20 
pipes or 5 cigars); >10 cigarettes. 
Alcohol drinking: Non-drinker; moderate drinker; drinking more than moderately. Moderate drinking is 
less than two times per month and normally not more than 1–2 glasses 
Political activities: Ever having appealed a decision made by a public authority, delivered a speech at 
a meeting, written an article or a letter to the editor, or participated in a demonstration during the past 
year 
Organizational activities: Being an active trade union member (at least attending meetings), member 
of a political party, sports, temperance, religious, or other organization. 
Mental activities: Reading books, playing an instrument/ 
singing, and doing hobby activities.  
Socio-cultural activities: Going to the movies, the theatre, and attending study circles.  
Social activities: Four questions concerning visiting and/or being visited by friends and/or relatives. 
Physical activities: Doing sports, gardening, and dancing 
 
Outcomes at 55 years or over 
Outcomes: Cognition 
Outcome measurement: MMSE 
Time: 1992, 2002, or 2004 
 
Analysis 
Analysis strategy: Ordered logistic regressions 
Confounders: Age, age-square, sex, follow-up-time, mobility problems, symptoms of mental distress, 
employment status, education, adult and childhood socioeconomic status, income, smoking, and 
drinking 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
β p-Value 
Political 0.17 0.004 
Mental 0.11 0.047 
Socio-cultural0.04 0.415 
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Social 0.01 0.904 
Organizational -0.03 0.628 
Physical, all 0.21 0.05 0.375 
Men -0.06 0.477 
Women 0.14 0.055 
Significant trends: Significant association between later cognition and earlier political, mental, and 
socio-cultural activities. Physical activities had a significant association with cognition only among 
women. 
Limitations:  
Author:  
1. Low level for moderate drinking.  
2. Absence of a baseline measure of cognition 
Reviewer:  
1. Unclear reporting of study design and process. 
2. Do not report how many people developed cognitive issues 
Source of funding: Swedish Research Council (2007-1947) obtained by Marti G. Parker and by the 
Zenith award from the Alzheimer’s Association (ZEN-02-3895) to Margaret Gatz    
 
Authors: Kato M, Noda M, Inoue M, Kadowaki T, Tsugane S; JPHC Study Group 
Year: 2009 
Citation: Endocrinology Journal 56(3): 459-68 
Country of study: Japan 
Aim of study: Assess association between psychological factors and the onset of diabetes 
Study design: Community-based, prospective cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 95,373 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 55,826 
Characteristics: J and K cells 
Location:  Ninohe, Yokote, Saku, Chubu, and Katsushika. Mito, Nagaoka, Chuohigashi, Kamigoto, 
Miyako and Suita 
Recruitment strategy: Not reported 
Length of follow-up: 10 years 
Response rate and loss to follow-up: 75%, 32,369 men and 39,344 women 
Eligible population: Middle-aged Japanese adults 40-69 years 
Excluded populations: Individuals who had; cardiovascular disease, chronic liver disease, kidney 
disease or any type of cancer (n=4,515), also excluded any subjects with diabetes at baseline 
(n=3,092). Individuals who had missing baseline data for any of the exposure parameters (n=9,256). 
Individuals with a body mass index of less than 14 or more than 40 (n=741 ). 
 
Exposures at midlife 
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Relevant exposures: Behaviours, diet 
Time: 1990-1993 
Measurement of exposure: Self-administered questionnaire, food frequency questionnaire 
Mental stress was assessed based on three levels of response (low, medium and high) to the 
question, 'How much stress do you feel in your daily life?' 
Type A behavioural patterns: competitive drive, speed and impatience, aggressiveness and irritability  
 
Outcomes at 55 years or over 
Outcomes: Diagnosed diabetes 
Outcome measurement: 94% of the self-report cases of diagnosed diabetes were confirmed by 
medical records 
Time: 5- or 10-years after wave 1 
 
Analysis 
Analysis strategy: Logistic regression 
Confounders: Age, body mass index, smoking status, alcohol intake, family history of diabetes, 
physical activity, history of hypertension, and coffee consumption 
 
Results, limitations, source of funding 
Number: 1,601 incident cases ( 6.4%) of diabetes among men and 1,093 cases (3.5%) among 
women 
Effect estimates: 
Odds ratios for the 1 0-year incidences of diabetes mellitus according to perceived mental 
stress 
Men 
Low Perceived Mental Stress (reference)                     
Medium Perceived Mental Stress   1.19     (1.01-1.40)                   
High Perceived Mental Stress 1.36     (1.13-1.63)                    
p for trend 0.001 
Women 
Low Perceived Mental Stress (reference)                      
Medium Perceived Mental Stress 1.12     (0.94-1.34)                   
High Perceived Mental Stress 1.22     (0.98-1.51)                     
p for trend 0.080 
Odds ratios for the 1 0-year incidences of diabetes mellitus according to levels of Type A 
behaviour pattern index 
Men 
4 (reference)  
3 1.06 (0.91-1.22) 
2 1.00 (0.84-1.20)  
1 1.09 (0.94-1.27)  
P for trend 0.381 
Women 
4 (reference)  
3 0.93 (0.79-1.09)  
2 1.03 (0.85-1.26)  
1 1.22 (1.01-1.47)  
P for trend 0.031 
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Odds ratios (95%CI) for the 10-year incidences of diabetes mellitus according to levels of 
constituent items of Type A behaviour pattern index 
Men 
Low (reference) 
Impatience (reference) 
Irritability (reference)                                
Aggressiveness (reference) 
Competitiveness (reference) 
Medium 
Impatience 1.01     (0.85-1.18)                
Irritability 1.08     (0.92-1.28)                
Aggressiveness 1.05     (0.89-1.25)                 
Competitiveness 0.87     (0.73-1.03)                
High 
Impatience 1.02     (0.86-1.22) 
Irritability 1.14     (0.95-1.37)                                            
Aggressiveness 1.12     (0.92-1.36) 
Competitiveness 0.90     (0.74-1.09) 
Women 
Low 
Impatience (reference) 
Irritability (reference)                                
Aggressiveness (reference) 
Competitiveness (reference) 
Medium 
Impatience 1.05     (0.88-1.26)                 
Irritability 0.99     (0.80-1.23)                 
Aggressiveness 0.96     (0.80-1.15)                 
Competitiveness 0.99     (0.83-1.19)                
High 
Impatience 1.23     (1.00-1.51) 
Irritability 1.16     (0.91-1.48)                                             
Aggressiveness 1.08     (0.87-1.36) 
Competitiveness 1.01     (0.80-1.29) 
Odds ratios (95% CI) for the 1 0-year incidences of diabetes mellitus according to coffee 
consumption 
Men 
almost never (reference) 1  
1-2 days per week 0.93 (0.80-1.08) 
3-4 days per week 0.84 (0.71-1.01) 
1-2 cups/day 0.84 (0.73-0.97) 
3-4 cups/day 0.83 (0.68-1.02) 
>5 cup/day 0.82 (0.60-1.112 
p for trend 0.006  
Women 
almost never (reference) 1  
1-2  days per week 0.90 (0.76-1.06) 
3-4  days per week 0.95 (0.77-1.17) 
1-2  cups/day 0.81 (0.69-0.96) 
3-4  cups/day 0.62 (0.45-0.84) 
 >5 cup/day   0.40     (0.20-0.78)      
p for trend   <0.00 
Significant trends: The risk of diabetes increased with an increasing stress level, especially among 
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men. This association remained almost unchanged after adjustments for known risk factors of 
diabetes, type A and hours of sleep. 
Limitations:  
1. Assessment of diabetes mellitus was based on the results of a self-reported questionnaire.  
2. Perceived mental stress was assessed based on a single simple question 
Source of funding: Cancer Research H16-S2 and for the Third Term Comprehensive Ten-Year 
Strategy for Cancer Control H16-010, and Health Sciences Research grants (Medical Frontier 
Strategy Research H13-008, Clinical Research for Evidence-based Medicine H14-008, H15-006, 
Comprehensive Research on Cardiovascular Diseases H16-019, H17-019, H18-028, H19-019) from 
the Ministry of Health, Labour and Welfare of Japan. 
 
Authors: Kesse-Guyot E, Andreeva VA, Jeandel C, Ferry M, Hercberg S, Galan P 
Year: 2012 
Citation: Journal of Nutrition 142(5): 909-15 
Country of study: France 
Aim of study: Evaluated association between empirically derived dietary patterns in midlife and 
cognitive performance 
Study design: Randomized, double-blind, placebo-controlled, primary prevention trial 
Quality score: (++, + or -): - 
 
Source population 
Number of people: 12,741 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 3054 
Characteristics: Cells J & K 
Location: France 
Recruitment strategy: Not reported. At end of trial phase, the participants were invited for an 
additional 2-y follow-up for the SU.VI.MAX 2 observational study 
Length of follow-up: 13.4 ± 0.7 y. 
Response rate and loss to follow-up: Not reported 
Eligible population: Not reported 
Excluded populations: Younger than 45 y at baseline (n = 1267), those with missing 
neuropsychological test scores (n = 1136), those with fewer than 3 dietary records during the first 2 y 
of follow-up (n = 1085), or those with missing data on any of the covariates (n = 308). Dietary records 
that reported <100 or >6000 kcal/d were excluded; men reporting <800 kcal/d and women reporting 
<500 kcal/d in 60% or more of their dietary records were also excluded.  
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1995–1996 
Measurement of exposure: 24-h dietary records. Food and nutrient intakes were based on the 
reported mean intakes across all 24-h records 
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Outcomes at 55 years or over 
Outcomes: Cognitive performance 
Outcome measurement: Neuropsychological tests 
Time: 2007–2009 
 
Analysis 
Analysis strategy: ANCOVA 
Confounders: Age, gender, intervention group, education, alcohol and energy intake, number of 
dietary records, physical activity, BMI, tobacco use, self-reported memory troubles, diabetes, 
hypertension, follow-up time, history of cardiovascular disease, and depressive symptoms and, for 
women, menopausal status and hormone therapy use. 
 
Results, limitations, source of funding 
Number: 3054 
Effect estimates: 
Healthy pattern                                                   
Global cognitive function                                  
Q1 48.9 ± 0.7 
Q2 49.4 ± 0.7 
Q3 50.8 ± 0.7 
Q4 50.1 ± 0.7   
P2 0.001   
Verbal memory 
Q1 49.1 ± 0.7 
Q2 49.5 ± 0.7 
Q3 50.6 ± 0.7 
Q4 50.3 ± 0.7 
P2 0.01 
Executive functioning   
Q1 49.3 ± 0.7 
Q2 49.6 ± 0.7 
Q3  50.6 ± 0.7 
Q4 49.8 ± 0.7 
P2 0.13 
Traditional pattern 
Global cognitive function 
Q1 50.1 ± 0.7 
Q2 49.5 ± 0.7 
Q3 49.6 ± 0.7 
Q4 49.9 ± 0.7 
P2 0.68 
Verbal memory 
Q1 50.2 ± 0.7 
Q2 49.8 ± 0.7 
Q3 49.6 ± 0.8 
Q4 49.7 ± 0.7 
P2 0.32 
Executive functioning 
Q1 49.9 ± 0.7 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  126 


Q2 49.5 ± 0.7 
Q3 49.7 ± 0.7 
Q4 50.1 ± 0.7 
P2 0.60 
Significant trends: A healthy and a traditional DP were identified. In the multivariate model, the 
healthy pattern was associated with better global cognitive function (50.1 ± 0.7 vs. 48.9 ± 0.7; P-trend 
= 0.001) and verbal memory (49.7 ± 0.4 vs. 48.7 ± 0.4; P-trend = 0.01). 
Limitations:  
Author 
1. Cognitive evaluation was not available at baseline. 
2. Empirically derived DP showed some limitations regarding food groupings, factor selection, and 


labelling. 
3. Sample likely included the more compliant or health-conscious participants.   
4. Residual confounding 
Reviewer 
1. Unclear reporting.   
2. From intervention study but little detail of impact of intervention on groups 
Source of funding: French National Research Agency (no. ANR-05-PNRA-010), the French Ministry 
of Health, Mederic, Sodexo, Ipsen, MGEN, and Pierre Fabre 
 
Authors: Khalili P, Nilsson PM, Nilsson JA, Berglund G 
Year: 2002 
Citation: Journal of Hypertension 20(9): 1759-64 
Country of study: Sweden 
Aim of study: Examine to what degree smoking habits modulate the relationship between systolic 
blood pressure and risk for cardiovascular morbidity and mortality 
Study design: Population-based screening study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 22 444 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: Not reported 
Characteristics:  
Q1               
n 3249 
Age (years) 42.2 
Smoking habits* (%) 59.0/41.0 
BMI (kg/m2 ) 23 (2.8) 
Q2 
n 6846 
Age (years) 42.6 
Smoking habits* (%) 51.9/48.1 
BMI (kg/m2 ) 24 (2.9) 
Q3 
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n 2272 
Age (years) 43.0 
Smoking habits* (%) 50.0/50.0 
BMI (kg/m2 ) 25 (3.2) 
Q4                
n 4947 
Age (years) 44.0 
Smoking habits* (%) 45.9/54.1 
BMI (kg/m2 ) 25 (3.1) 
Q5 
n 4215 
Age (years) 46.0 
Smoking habits* (%) 43.9/56.1 
BMI (kg/m2 ) 26 (3.6) 
Treated hypertensives 
n 915 
Age (years) 48.4 
Smoking habits* (%) 38.9/61.1 
BMI (kg/m2 ) 27 (3.9) 
Location: Malmo, Sweden 
Recruitment strategy: Not reported 
Length of follow-up: Averaged a mean of 17 years 
Response rate and loss to follow-up: Mean attendance rate 71% 
Eligible population: Middle-aged men 
Excluded populations: - 
 
Exposures at midlife 
Relevant exposures: Smoking 
Time: Not reported 
Measurement of exposure: Self-reported questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Cardiovascular events 
Outcome measurement: Local and national registers. A first cardiovascular event was defined as the 
first 
recorded cardiovascular event during follow-up, including fatal and non-fatal cases of ischaemic heart 
disease and cerebrovascular disease 
Time: End of 1996 
 
Analysis 
Analysis strategy: Calculated using direct standardization and expressed as risk ratios with 95% 
confidence intervals 
Confounders: Age, systolic blood pressure, diastolic blood pressure, body mass index, cholesterol, 
triglycerides, or history of diabetes 
 
Results, limitations, source of funding 
Number: Not reported 
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Effect estimates: 
Morbidity RR (95%CI) between smokers and non-smokers 
Q1 1.9 (1.5–2.4) 
Q2 2.1 (1.8–2.5) 
Q3 2.3 (1.8–2.9) 
Q4 1.8 (1.5–2.1) 
Q5 1.7 (1.5–2.0) 
tHTs 1.4 (1.1–1.8). 
Mortality RR (95%CI) between smokers and non-smokers 
Q1 1.8 (1.4–2.3) 
Q2 2.5 (2.1–3.0) 
Q3 2.7 (2.0–3.6) 
Q4 2.2 (1.9–2.7) 
Q5 2.5 (2.1–2.9) 
tHTs 1.8 (1.3–2.5) 
Significant trends: Increasing systolic blood pressure levels is associated with an increasing risk of 
future cardiovascular events and mortality, an association modified by smoking habits. Treated 
hypertensive patients were at increased risk in spite of antihypertensive drugs 
Limitations:  
Author: Unclear reporting 
Reviewer: Not reported 
Source of funding: Swedish Society of Medicine 
 
Authors: Kimm H, Lee PH, Shin YJ, Park KS, Jo J, Lee Y… Jee SH 
Year: 2011 
Citation: Archives of Gerontology and Geriatrics 52(3): e117-22 
Country of study: Republic of Korea 
Aim of study: Determine the effects of vascular risk factors, such as blood pressure, diabetes and 
smoking in the mid-life or the late-life on dementia risk 
Study design: Prospective cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 1,329,525 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 848,505 
Characteristics:  
Men 
Number 490,445  
Age  at enrolment (year) 51.9 ±8.7 
BMI  (kg/m2) 23.3± 2.3 
Alcohol drinking (g/day) 15.4 ± 32.2 
Diabetes 6.8 
Hypertension 42.8 
Smoking status 
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Never smokers 21.4 
Ex-smokers 22.6 
Current smokers 56.0 
Any  alcohol use 73.1 
Women 
Number 358,060  
Age  at enrolment (year) 53.6 ±9.9 
BMI  (kg/m2) 23.8± 3.1 
Alcohol drinking (g/day) 0.1 ± 1.4 
Categorical variables  (%)  
Diabetes 5.1 
Hypertension 35.2 
Never smokers 92.4 
Ex-smokers 2.5 
Current smokers 5.1 
Any  alcohol use 13.6 
Location: Korea 
Recruitment strategy: Participated in at least one biennial National Health Insurance Corporation 
(NHIC) medical evaluation between 1992 and 1995 
Length of follow-up:14 years 
Response rate and loss to follow-up: 784,870 (59.0%) enrolled in 1992; 367,903 (27.7%) in 1993 
98,417 (7.4%) in 1994; and 78,335 (5.9%) in 1995 
Eligible population: Koreans aged 40–95 years insured by the National Health Insurance 
Corporation who had a biennial medical evaluation during 1992–1995 
Excluded populations: 904 participants who died before January 1, 1993, were excluded, as were 
75,807 participants who reported having cardiovascular disease, cancer, liver disease, or a respiratory 
disease at or prior to their initial visit, and 17,933 participants with missing information on body mass 
index or alcohol consumption, or with extremely low levels of BMI (<16 kg/m2) or height (1.30 m). 
 
Exposures at midlife 
Relevant exposures: Alcohol drinking, and smoking 
Time: 1992-1995 
Measurement of exposure: Self-report. Participants were classified into ‘‘current’’ smoker if they 
smoked currently for at least 1 year, ‘nonsmokers’ if they never smoked, and ex-smokers if they had 
quit smoking 
 
Outcomes at 55 years or over 
Outcomes: Dementia events 
Outcome measurement: The category included dementia in AD (ICD-10 code: F00), VaD (F01), and 
unspecified dementia (F03). Diagnostic and statistical manual of mental disorder (DSM-IV, 4th 
edition), along with historical, physical, neurological, neuropsychological, laboratory and imaging 
evaluation 
Time: January 1993 to December 2006 
 
Analysis 
Analysis strategy: Cox proportional hazard model 
Confounders: Age, hypertension, total cholesterol, alcohol drinking, and smoking 
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Results, limitations, source of funding 
Number: 3252 
Effect estimates: 
HR (95% CI) 
Men 
AD  
Diabetes 1.6(1.3–2.0) 
Ex-smokers 1.0(0.8–1.2) 
Current smokers 1.1(0.9–3.4) 
Pre-hypertension 1.1(0.9–1.4) 
Stage 1 hypertension 1.3(1.0–1.6) 
Stage 2 hypertension 1.4(1.1–1.8) 
Borderline cholesterol. 1.2(1.0–1.4) 
High cholesterol 1.2(1.0–1.5) 
VaD  
Diabetes 2.0(1.5–2.8) 
Ex-smokers 0.9(0.7–1.3) 
Current smokers 1.1(0.8–1.5) 
Pre-hypertension 1.0(0.7–1.5) 
Stage 1 hypertension 1.7(1.2–2.5) 
Stage 2 hypertension 2.6(1.7–3.8) 
Borderline cholesterol. 1.3(1.0–1.6) 
High cholesterol 1.1(0.8–1.6) 
Unspec.  
Diabetes 1.3(1.0–1.7) 
Ex-smokers 0.9(0.7–1.2) 
Current smokers 1.2(1.0–1.5) 
Pre-hypertension 1.0(0.8–1.3) 
Stage 1 hypertension 1.2(0.9–1.5) 
Stage 2 hypertension 1.5(1.1–2.0) 
Borderline cholesterol. 0.9(0.7–1.0) 
High cholesterol 1.0(0.8–1.3) 
All 
Diabetes 1.6(1.3–1.8) 
Ex-smokers 1.0(0.8–1.1) 
Current smokers 1.2(1.0–1.3) 
Pre-hypertension 1.0(0.9–1.2) 
Stage 1 hypertension 1.3(1.1–1.5) 
Stage 2 hypertension 1.6  (1.4.–1.9) 
Borderline cholesterol. 1.0(0.9–1.2) 
High cholesterol 1.1(0.9–1.3) 
Women 
AD  
Diabetes 1.4(1.1–1.7)    
Ex-smokers 1.2(0.9–1.5)    
Current smokers 1.3(1.1–1.5)    
Pre-hypertension 1.1(0.9–1.3)    
Stage 1 hypertension 1.1(0.9–1.3)    
Stage 2 hypertension 1.2(0.9–1.4)    
Borderline cholesterol 1.0(0.9–1.2)    
High cholesterol 1.1(0.9–1.3)    
VaD  
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Diabetes  2.8(2.0–3.9) 
Ex-smokers  0.9(0.5–1.5) 
Current smokers  1.5(1.1–2.1) 
Pre-hypertension  1.2(0.8–1.7) 
Stage 1 hypertension  1.5(1.0–2.2) 
Stage 2 hypertension  2.3(1.6–3.3) 
Borderline cholesterol  1.1(0.8–1.4) 
High cholesterol  0.9(0.7–1.3) 
Unspec.  
Diabetes 1.4(1.1–1.9)  
Ex-smokers   0.9(0.7–1.2) 
Current smokers   1.2(1.0–1.5) 
Pre-hypertension   1.1(0.9–1.4) 
Stage 1 hypertension   1.2(1.0–1.5) 
Stage 2 hypertension   1.4(1.1–1.7) 
Borderline cholesterol   1.0(0.8–1.2) 
High cholesterol   1.1(0.9–1.4) 
All 
Diabetes 1.6(1.4–1.9) 
Ex-smokers 1.1(0.9–1.3) 
Current smokers 1.3(1.1–1.5) 
Pre-hypertension 1.1(1.0–1.3) 
Stage 1 hypertension 1.1(1.0–1.3) 
Stage 2 hypertension 1.3(1.2–1.6) 
Borderline cholesterol 1.0(0.9–1.1) 
High cholesterol 1.0(0.9–1.2) 
Significant trends: Diabetes increased the risk of either dementia in Alzheimer’s disease or vascular 
dementia in men and women 
Limitations: Accuracy of dementia data used from hospitalisation of NHIC has not been validated as 
for an outcome measurement 
Source of funding: Seoul City R&BD program [10526] 
 
Authors: King DE, Mainous AG 3rd, Geesey ME 
Year: 2007 
Citation: American Journal of Medicine 120(7): 598-603 
Country of study: USA 
Aim of study: Determine the frequency of adopting a healthy lifestyle in a middle-aged cohort, and 
determine the subsequent rates of cardiovascular disease and mortality among those who adopt a 
healthy lifestyle 
Study design: Cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 15,792 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 15,708  
Characteristics:  
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(n = 15,708) % 
Age 
45-54                     52.7 
55-64                     47.3 
Gender 
Male                      44.8 
Female                      55.2 
Race 
Other than African American 73.0 
African American   27.0 
Education 
<High school        24.0 
High school or trade school 40.7 
College                  35.3 
Family Income 
<$35,000/yr           57.8 
>$35,000/yr           42.2 
Hypertension 
Yes                                 47.0 
No                         53.0 
Diabetes 
Yes                                   7.6 
No                         92.4 
High Cholesterol 
Yes                                 64.3 
No                         35.7 
Coronary Heart 
Disease 
Yes                                   4.9 
No                         95.1 
Location: Four communities across the United States 
Recruitment strategy: Probability sampling then selection involves sampling age-eligible persons 
from listings and then identifying their households 
Length of follow-up: 6 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Adults age 45-64 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Diet, smoking, physical activity 
Time: 1987 to 1989 
Measurement of exposure: The ARIC dietary questionnaire consisted of items regarding the 
frequency of consumption of various foods over the previous year. A healthy lifestyle was 
characterized by having all 4 of the following lifestyle characteristics: eating at least 5 fruits and 
vegetables daily; exercising minimum of 2.5 hours per week; BMI maintained between 18.5 and 30 
kg/m2; and not smoking 
For each physical activity the hours per week and the months per year are reported, and these values 
then were used to calculate the average number of hours per week spent on that activity over the 
course of the year 
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Current smokers identified by questionnaire during each visit. 
 
Outcomes at 55 years or over 
Outcomes: All-cause mortality and fatal or non-fatal cardiovascular disease 
Outcome measurement: State death certificates 
Identified participants who developed fatal or non-fatal cardiovascular disease from those whose 
underlying cause of death was coded as cardiovascular disease, or who had an MI, a silent MI, 
diagnosed coronary heart disease, a coronary heart disease procedure, or a definite or probable 
stroke 
Time: End of the year 1998 
 
Analysis 
Analysis strategy: Multiple logistic regression 
Confounders: Age group, gender, race, education, family income, and histories of hypertension, 
diabetes, elevated cholesterol, and previous coronary heart disease 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Switchers to Healthy Lifestyle and Persistently Healthy Compared to Persistently Unhealthy 
Individuals 
Cardiovascular Disease Event 
OR (95% CI) 
Switched from Unhealthy to Healthy Lifestyle 0.65 (0.52-0.81)  
Persistently Unhealthy (<4 Healthy Factors at Both Visits) 1.00 (reference) 
Death 
OR (95% CI) 
Switched from Unhealthy to Healthy Lifestyle 0.60 (0.39-0.92) 
Persistently Unhealthy (<4 Healthy Factors at Both Visits) 1.00 (reference) 
Significant trends: Individuals who are older, female, with a college education, with family annual 
incomes greater than $35,000, or with no history of hypertension are more likely to have switched than 
others 
Limitations:  
Author: Misclassification via exaggerated  exercise frequency or intake of fruits and vegetables 
Reviewer: Unclear no. of deaths 
Source of funding: Not reported 
 
Authors: Knopman D, Boland LL, Mosley T, Howard G, Liao D, Szklo M… Folsom AR  
Year: 2001 
Citation: Neurology 9;56(1): 42-8 
Country of study: USA 
Aim of study: To determine the influence of smoking on cognitive change 
Study design: Longitudinal 
Quality score: (++, + or -): +  
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Source population 
15,792 men and women ages 45-64 years recruited from Forsyth County, NC; Jackson, MS; suburban 
Minneapolis, MN; and Washington County, MD in 1987-89 using probability sample 
Clinical examination administered in 1987-89 with response rate of 46% in Jackson, and 65% in the 
other communities 
13% of Forsyth County sample was black; the other sites consisted of predominantly white individuals 
 
Study (eligible and selected) population 
In 1990-92 (baseline for this study), 14,348 participants underwent cognitive evaluation with follow-up 
6 years later, during which 10,963 respondents (76%) were re-tested 
Sociodemographics: 8,729 white individuals and 2,234 black individuals. 
6% of subjects had less than 9th grade education 
Follow-up: 6 years follow-up since 1990-92 (baseline) 
Exclusion: Individuals with history of stroke or TIA (n=300) 
Attrition: Participants who dropped out or died were more impaired than those who returned for 
follow-up 
 
Exposures at midlife 
Self-reported smoking (never, former, current categories) 
 
Outcomes at 55 years or over 
Cognitive change: change in follow-up scores minus baseline scores for cognitive testing using: 
Delayed Word Recall (DWR) test, the Digit Symbol Subtest (DSS) of the Wechsler Adult Intelligence 
Scale-Revised, First Letter World Fluency (WF) test 
 
Analysis 
Analysis strategy: Linear regression was used to determine the influence of smoking on cognitive 
chang 
Confounders: Age, gender, race-center, education level, and use of CNS medications 
 
Results, limitations, source of funding 
Smoking was not associated with declines on any of the cognitive tests 
Limitations: Limited cognitive battery 
Source of funding: None reported 
 
Authors: Lahti J, Laaksonen M, Lahelma E, Rahkonen O 
Year: 2010 
Citation: Preventive Medicine 50(5-6): 246-50 
Country of study: Finland 
Aim of study: To determine the impact of physical activity on physical health functioning 
Study design: Longitudinal 
Quality score: (++, + or -): +  
External validity score: (++, + or -):                                  
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Source population 
Baseline questionnaire was administered to 13,346 employees ages 40, 45, 50, and 55 in Helsinki 
during 2000, 2001, and 2002 (response rate: 67%).  
At follow-up, in 2007, 7330 completed the survey (response rate: 83%) 
 
Study (eligible and selected) population 
Analysis restricted to 5,437 women and 1,257 men 
Sociodemographics: Mean ages of women and men were 49 and 51, respectively 
Exclusion: Participants with missing information (n=636) 
Attrition: - 
 
Exposures at midlife 
The average weekly hours of physical activity during leisure time or community during the last 12 
months were used to calculate the volume of physical activity  
Time spent in physical activity and intensity were used to create the following participant categories: 
inactive, active moderate, active vigorous or vigorous activity only, very active moderate, very active 
vigorous, conditioning (moderate and vigorous activity or vigorous activity only)   
 
Outcomes at 55 years or over 
Physical health functioning was measured by the Short-Form 36 (SF-36) 
High scores on the SF-36 are related to better health 
The SF-36 demonstrates good construct validity, has high internal consistency and test-retest 
reliability 
 
Analysis 
Analysis strategy: Sex-specific proportions were calculated to determine the percentage of 
participants with poor or good physical health functioning at follow-up by baseline physical activity. 
Means were also computed 
Confounders: Age, baseline physical health functioning and limiting longstanding illness, working 
conditions, working overtime and BMI, smoking and alcohol consumption 
 
Results, limitations, source of funding 
 The more vigorous the physical activity, the greater the physical functioning mean scores 


appeared to be for both sexes 
 Among women, the lowest percentage of poor physical health functioning at follow-up was 


reported for the active vigorous group (22%, [95% CI: 19%, 25]) 
 Among men, the lowest percentage of poor physical health functioning was reported for the active 


moderate and active vigorous group (22%, [17%, 27%], and 22%, [16%, 28%], respectively)  
 Among women, the highest percentage of good physical health functioning at follow-up was 


reported for the very active moderate group (27%, [24%, 30%]), while for men it was reported for 
the conditioning group (29%, [24%, 35%]) 


Limitations: 
1. Limited generalizability as sample consisted predominantly of relatively healthy, middle-aged, 


public sector female employees 
2. Reverse causality may be possible as sicker participants may be less able to engage in physical 
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activity  
3. Changes in levels or intensity of physical activity may have occurred during follow-up 
4. Self-reported data 
Source of funding: Ministry of Education, the Yrjö Jahnsson Foundation, the Juho Vainio 
Foundation, and the Academy of Finland 
 
Authors: Laitala VS, Kaprio J, Koskenvuo M, Räihä I, Rinne JO, Silventoinen K 
Year: 2009 
Citation: American Journal of Clinical Nutrition 90(3): 640-6. 
Country of study: Finland 
Aim of study: To determine whether coffee consumption protects against cognitive decline in a 
sample of Finnish twins 
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
13,888 same sex twin pairs born before 1958 in Finland were recruited and completed a self-
administered questionnaire in 1975 and 1981 (response rates: 89% and 84%, respectively) 
Twins ages 65 years or greater had their cognitive status assessed through telephone interview: 
monozygotic twins with both twins alive interviewed between 1999-01, same sex dizygotic twins and 
twins of uncertain zygosity between 2003-07 
 
Study (eligible and selected) population 
2483 twins of known zygosity (703 monozygotic twins and 1780 dizygotic twins) and 123 twins of 
uncertain zygosity 
Overall response rate: 79% 
Sociodemographics: Mean age of respondents of 46 years in 1975 and 52 years in 1981  
Follow-up: Median follow-up of 28 years 
Exclusion: 
i) Participants not reached by phone (n=127) 
ii) Declined to participate (n=412) 
iii) Died (n=32) 
iv) Not contacted or with incomplete interviews (n=133) 
 
Exposures at midlife 
Daily coffee drinking was assessed in 1975 and 1981 
If coffee consumption was reported at both times, the mean intake was calculated  
Participants were categorised into the following groups of intake: 0–3, 3.5–8, and >8 cups/d 
Attrition: Participants and non-participants comparable in terms of sex, education, and alcohol use 
patterns 
 
Outcomes at 55 years or over 
Potential dementia cases identified through TELE screening and the Telephone Interview for 
Cognitive Status (TICS) 
Based on these screening tests, scores of cognitive function were assigned (higher scores indicate 
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better cognitive function) and participants were classified as demented, cognitively declined, and 
healthy 
TELE and TICS and sensitive and specific and correlate well with the MMSE 
 
Analysis 
Analysis strategy: Multinomial logistic regression was used to assess the association between coffee 
intake and mild cognitive impairment or dementia, with twins being treated as individuals, not pairs 
(clustering taken into account). The association between cognitive performance and coffee intake was 
also assessed for discordant twin pairs 
Confounders: Education, age at the interview, sex, BMI, binge drinking, smoking, life satisfaction, 
cardiovascular disease, hypercholesterolemia, hypertension, and diabetes 
 
Results, limitations, source of funding 
 The prevalence of dementia according to the TELE and TICS was: 9.8% and 7.8% (respectively) 


for those ages 65-69 years; 11.9% and 7.9% for those ages 70-74 years; 19.1% and 15.6% for 
those ages 75-79 years; 31.7% and 25.3% for those ages 80-84 years; and 53.0% and 47.0% for 
those older than 84 years  


 Coffee consumption was not associated with dementia or mild cognitive impairment 
 The twin-pair analysis of twins discordant for coffee consumption and cognitive score showed that 


the correlation between cognitive function and coffee drinking was not statistically significant 
Limitations: Unable to assess if rate of coffee consumption affects rate of cognitive decline  
Source of funding: None reported 
 
Authors: Laitinen MH, Ngandu T, Rovio S, Helkala EL, Uusitalo U, Viitanen M… Kivipelto M 
Year: 2006 
Citation: Dementia & Geriatric Cognitive Disorders 22(1): 99-107 
Country of study: Finland 
Aim of study: To determine the association between fat intake at midlife and risk of dementia and 
Alzheimer’s disease 
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
Randomly selected participants from the survivors of population-based samples from North Karelia 
and Kuopio provinces; samples drawn from the national population register 
At least 250 subjects of each sex and 10-year age group chosen 
62.1% (n=900) and 37.9% (549) of participants were women and men, respectively  
 
Study (eligible and selected) population 
A random sample of 1449 participants  examined once in 1972, 1977, 1982, or 1987 were re-
examined in 1998 (ages 65-79 years) 
Sociodemographics: Mean age at midlife examination was 50.4 years and 71.3 years at follow-up 
Participation rate: 77%-96% 
Follow-up: Mean length of follow-up 21 years 
Exclusion: - 
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Attrition: -  
 
Exposures at midlife 
Dietary habits assessed through self-administered questionnaire 
Most questions were qualitative or frequency-based; consumption of milk, sour milk, eggs, coffee, tea, 
sugar in tea/coffee assessed quantitatively 
Daily number of bread slices and type of spread used and amount of spread per slice (i.e. 0, 2.5, 5, 
10, 15 g) 
Fat intake from milk, sour milk and spreads calculated – served as indicator of total fat intake 
Calculated polyunsaturated [PUFA], monounsaturated [MUFA], saturated fatty acids [SFA] derived 
from spreads 
 
Outcomes at 55 years or over 
Cognitive status assessed using MMSE; if score <=24, invited to clinical phase for dementia diagnosis 
 
Analysis 
Analysis strategy: Logistic regression used to assess influence of fat intake and dementia and AD 
development 
Confounders: Midlife age, gender, education, follow-up time, milk fat and other subtypes of fats from 
spreads, midlife vascular risk factors including smoking status, systolic blood pressure, cholesterol 
and BMI, history of vascular disorders including MI, stroke, and diabetes;- effect modification of 
APOE4 by fat intake assessed 
 
Results, limitations, source of funding 
 117 diagnosed with dementia, of which 76 had AD 
 Proportion of demented persons was higher among those having used very little or no fat (from 


milk and spreads) compared to moderate users (31.6% [n=37] and 24.6% [n=458], respectively; p-
value=0.02) 


 28.2% [n=33] and 24.8% [n=462] of demented and non-demented people consumed large 
amounts of fats  


 Odds of developing dementia were lower for those consuming moderate amounts of 
polyunsaturated fats  from spreads compared to those consuming low amounts [OR=0.40, 95% 
CI: 0.17-0.94; and 2] 


 Odds of developing dementia and AD were higher for those consuming moderate amounts of 
saturated fats from spreads in comparison with those consuming low amounts  [OR=2.45, (1.10-
5.47), and OR=3.82, (1.48-9.87), respectively] 


 Among APOE4 carriers, the odds of developing dementia was lower for those with moderate 
PUFA intake compared to those with low PUFA intake [OR=0.29, 95% CI: 0.09-0.89]; the reverse 
was observed for SFA  


Limitations:  
1. Limited reliability of self-reported dietary data 
2. Residual confounding, i.e. intake of fat from other sources and other nutrients may influence 


association with dementia/AD 
3. Long-term fat intake may be more likely to influence disease risk  
4. Selective survival: those with high SFA intake may have died from vascular disease – may differ 


from survivors 
5. Misclassification of dementia diagnosis by using medical records (under-diagnosis 
Source of funding: EVO grants from Kuopio University Hospital, Academy of Finland, Alzheimer 
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Association, EU, Finnish Cultural Foundation of Northern Savo, the Foundation of Juho Vainio, and 
the Gamla Tjanarinnor Foundation, the Swedish Council for Working Life and Social Research 
 
Authors: Lajous M, Willett WC, Robins J, Young JG, Rimm E, Mozaffarian D, Hernán MA 
Year: 2013 
Citation: American Journal of Epidemiology 1;178(3): 382-91  
Country of study: US 
Aim of study: To determine whether changes in fish consumption in midlife affect the risk of coronary 
heart disease 
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
51,529 US male health professionals ages 40-75 years enrolled in 1986 (Health Professionals Follow-
up Study)  
121,701 US female nurses ages 30-55 years enrolled in 1976 (Nurses’ Health Study) 
 
Study (eligible and selected) population 
See ‘Source population’ 
Follow-up:  
Health Professionals Follow-up Study: 1990 until CHD diagnosis, death, censoring, or June 2008, 
whichever came first 
Nurses’ Health Study: Time of return of 1986 participant questionnaire to CHD diagnosis, death, 
censoring, or December 2008, whichever came first  
Exclusion: Health professionals who (male [n], female [n]): 
i) Did not respond or provided insufficient information for survey (n=14,485, 55,328) 
ii) Died (n=779, 92) 
iii) Had MI (n=432, 6) 
iv) Had CVD, diabetes, cancer (n=6,300, 9,653) 
v) Had missing variable data or implausible energy intake (n=4,726, 2,850) 
Attrition: - 
 
Exposures at midlife 
Fish intake and red meat intake were assessed using a semi-quantitative food frequency 
questionnaire that was first administered to males in 1986 and females in 1984 and 1986, and both 
sexes every 4 years thereafter  
Validated questionnaire evaluated average consumption of specific portion sizes of food items in the 
past year, with response options ranging from ‘never or less than once a month’ to ‘6 or more per day’  
Food item intake was summed and daily nutrient intakes were based on nutrient content of specified 
portion and frequency of food item intake 
Total nutrient and energy intake was calculated and based on the sum of nutrient intakes from 
different foods 
Total alcohol intake was also calculated 
 
Outcomes at 55 years or over 
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Total, nonfatal, and fatal CHD were assessed 
Nonfatal myocardial infarctions occurring during follow-up were identified using medical records, while 
deaths were identified through relatives, postal authorities, or the National Death Index (medical 
records, death certificates, autopsies used to identify cause of death)   
 
Analysis 
Hypothetical interventions: A randomised trial of fish intake on 18-year risks of CHD outcomes in 
men and 22-year risks of CHD outcomes in women was emulated using observational data 
The effect of the following hypothetical ‘threshold’ interventions was assessed: intake of fish 
(measured in servings/week) of: 1) 0; 2) at least 1; 3) at least 2; 4) at least 3; or 4) at least 5 
(servings/week) 
At each 4-year interval, fish intake is increased to the threshold for those who eat fewer fish servings 
than the threshold (e.g., the threshold for intervention 3) is at least 2 servings/week); otherwise, it 
remains unchanged 
‘Isocaloric’ interventions were also considered in which red meat intake was replaced by fish intake to 
achieve the following  serving amounts: 6) at least 1 (serving/week); 7) at least 2; 8) at least 3; 9) at 
least 5  
Increase to the threshold was not undertaken if neither fish nor red meat consumption was reported 
Analysis strategy: The standardised risk of CHD outcomes under hypothetical interventions was 
assessed using the parametric g-formula. Pooled logistic and linear regression models were used to 
estimate probability density functions. Monte Carlo simulations were conducted 
Confounders: Age, parental history of myocardial infarction, oral contraceptive use, body mass index, 
smoking, menopausal status, hormone replacement therapy, physical activity, aspirin use, vitamin E 
supplement use, multivitamin supplement use, high blood pressure, high cholesterol, diabetes, angina 
or coronary artery bypass grafting, stroke, and intakes of calories, trans-fats, alcohol, cereal fibre, red 
meat, and fish 
 
Results, limitations, source of funding 
Males 
No significant associations were reported for males 
Females: 
Meat replaced with fish: the lowest risk for total coronary heart disease was reported when meat was 
replaced with fish to attain >=3 servings/week (Risk ratio=0.81, [0.68, 0.95]) 
The lowest risk for fatal coronary heart disease was reported when: meat was replaced with fish to 
attain >=5 servings/week (Risk ratio=0.68, [0.37, 0.99]); and when >=5 fish servings/week were 
consumed (Risk ratio=0.66, [0.36, 0.98]) 
Limitations:  
1. Measurement error when attempting to quantify dietary change 
2. Potential residual confounding; particularly in men, as they may have been more focused on 


preventing CVD and  making dietary changes in presence of slightly elevated BP or glucose/lipid 
levels 


Source of funding: National Institutes of Health 
 
Authors: Lang IA, Guralnik JM, Melzer D 
Year: 2007 
Citation: Journal of the American Geriatric Society 55(11): 1836-41 
Country of study: US 
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Aim of study: To assess whether body mass index and level of physical activity are associated with 
impaired physical function 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Health and Retirement Study(HRS): 
10,086 US participants ages 50-59 years at baseline in 1998 and still alive in 2004 
After baseline face to face interviews, phone interviews were conducted every even-numbered year  
English Longitudinal Study of Aging (ELSA): 
19,924 English participants born on or before February 29, 1952 were identified for cross-sectional 
survey in 1998, 1999, 2001 
11,392 individuals recruited for ELSA study (eligible respondents 65.7%) 
 
Study (eligible and selected) population 
HRS: Analysis restricted to 8,702 participants 
Sociodemographics: 4569 were women and 1,031 had 0-9 years of full-time education, baseline 
mean age of 60.2 years    
ELSA: Analysis restricted to 1,507 out of 3,335 respondents ages 50-69 years with baseline exposure 
information measured in 1998-99, who participated in second ELSA wave in 2004, and had 
recommended weight or above and were nondisabled at baseline 
Sociodemographics: 837 were women and 134 had 0-9 years of full-time education, baseline mean 
age of 58 years    
Median length of follow-up:  
HRS: 72 months 
ELSA: 73 months 
Exclusion: 
HRS: 
*BMI <20 (353) 
*Participants with one or more mobility problems (n=1,370)  
ELSA: 
*Participants who died or were ineligible for follow-up (n=2,596) 
*BMI <20 (n=64) 
*Participants with long-term conditions (n=1,764) 
Attrition: - 
 
Exposures at midlife 
BMI 
In HRS, self-reported weight and height at baseline and follow-up used to calculate BMI, which was 
classified as: recommended weight (20-24.9), overweight (25-29.9), or obese (>=30) 
In ELSA, weight and height measured by clinicians at baseline and follow-up, and same BMI 
categories used as for HRS  
Physical activity 
In HRS, participants asked about participation in vigorous physical activity (e.g., sports) at least 3 
times/week over last 12 months, with yes/no answer options  
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In ELSA, respondents asked about the number of days/week that they undertook activities, such as 
housework or gardening, manual labour, participating in vigorous sports for 30 minutes or longer, and 
a summary measure was subsequently created 
ELSA participants were also categorized into whether or not they participated in vigorous activity at 
least 3 days/week 
 
Outcomes at 55 years or over 
Physical function 
Mobility impairment was ascertained for HRS participants through questions on difficulty with walking 
or climbing stairs 
Measured  physical performance impairment in ELSA respondents was measured by clinician using a 
modified version of the Short Physical Performance Battery that assessed balance, chair stands, and 
grip strength; a physical performance score out of 12 was allocated to each participant (with 7 or less 
representing impairment) 
 
Analysis 
Analysis strategy: Logistic regression was used to assess the influence of physical activity on 
incident impaired physical function (ELSA) and self-reported mobility impairment (HRS) by baseline 
BMI category 
Confounders: Age, sex, health behaviours, socioeconomic status, and baseline functional limitations, 
smoking, drinking 
 
Results, limitations, source of funding 
 Participants who reported being active at least three times per week had a lower incidence of 


physical impairment than those with lower levels of reported physical activity for each weight 
category in both HRS and ELSA 


Limitations: Self-reported physical activity 
Source of funding: National Institutes of Health Award, Intramural Research Program, National 
Institute on Aging, NIH 
 
Authors: Langlois JA, Mussolino ME, Visser M, Looker AC, Harris T, Madans J 
Year: 2001 
Citation: Osteoporosis International 12(9): 763-8 
Country of study: USA 
Aim of study: To determine the influence of weight loss in middle-aged and older women and risk for 
hip fracture 
Study design: Longitudinal 
Quality score: (++, + or -): +  
 
Source population 
US women surveyed on nutrition and weight history in 1971-75 (baseline) 
14,407 individuals ages 25-74 years participated in study follow-up waves in 1982-84, 1986, 1987, 
and 1992 
 
Study (eligible and selected) population 
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Study restricted to 2180 out of 2410 community-dwelling white women ages 50–74 years who met 
inclusion criteria 
Follow-up: 33,174 person-years of observation during 22 years 
Time from date of examination to date of hip fracture, or date of last follow-up interview, or date of 
death for those without a hip  fracture 
Exclusion: Women with: 
i) A history of hip fracture at baseline (n=51) 
ii) Loss to follow (n=139) 
iii) Missing data (n=40) 
Attrition: 139 women lost to follow-up. At baseline, excluded women were older, less physically 
active, and weighed less than participants 
 
Exposures at midlife 
Body weight and weight history self-reported at baseline in 1971-75 
Self-reported maximum lifetime weight was ascertained and the percent weight loss was calculated 
([maximum weight-baseline weight / maximum weight]*100) 
Proportional weight loss categorized into: 1) <5%; 5% to <10% and >=10%; and 2) <10% and >=10%   
 
Outcomes at 55 years or over 
Hip fractures identified through death certificates and hospital records  
 
Analysis 
Analysis strategy: Cox proportional hazards regression was used to determine the influence  of 
weight loss on hip fracture risk 
Confounders: Age at baseline, body mass index at maximum weight, smoking, alcohol consumption 
in the past year, history of chronic conditions and level of non-recreational physical activity 
Stratification: BMI, age 
 
Results, limitations, source of funding 
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 171 hip fractures identified 
 Mean age at hip fracture was 71.7 years for women ages 50-64 years, and 81.1 years for women 


ages 65- 
74 years 


 Incidence rates of hip fracture appeared to increase with increasing age and weight loss 
Women aged 50-64 years at baseline: 
Women with >=10% weight loss had a greater risk of hip fracture compared to women with <5% 
weight loss (RR=2.54, [1.10, 5.86]) 
Women aged 65-74 years at baseline: 
Women with >=10% weight loss had a greater risk of hip fracture compared to women with <5% 
weight loss (RR=2.04, [1.37, 3.04]) 
When <10% weight loss was used as the reference category, the relative risks changed minimally for 
both age groups 
Women with BMI <26.2 (kg/m2) at baseline: 
Women with >=10% weight loss had a greater risk of hip fracture compared to women with <5% 
weight loss (RR=2.37, [1.32, 4.27]) 
Limitations: 
1. Cannot generalise to other age groups, races, or older men 
2. Self-reported weight (potentially bias association towards the null) 
3. Weight fluctuation was not taken into account 
Source of funding: None reported 
 
Authors: Laurin D, Masaki KH, Foley DJ, White LR, Launer LJ 
Year: 2004 
Citation: American Journal of Epidemiology 159(10): 959-96 
Country of study: USA 
Aim of study: To determine the influence of midlife dietary intake of antioxidants on risk of late-life 
incident dementia 
Study design: Longitudinal 
Quality score: (++, + or -): +  
 
Source population 
8,006 Japanese-American men, born between 1900-19, and residing in Oahu, Hawaii in 1965 were 
clinically evaluated and interviewed in 1965-68 when they were aged 45-68 years (examination 1), 
with follow-up examinations/interviews in 1968-70 (examination 2) and 1971-74 (examination 3)  
3,734 people (80% of those eligible) ages 71-93 years participated in 1991-93 survey on 
neurodegenerative disease (examination 4) with 2 re-examinations for dementia after assessments in 
1994-96 (examination 5) and 1997-99 (examination 6) 
 
Study (eligible and selected) population 
Analysis restricted to 2,459 participants free of dementia in 1991-93 and who underwent follow-up 
examinations until 1999 
Follow-up: 30.2 years 
Sociodemographics: Mean ages at examinations 1 and 4 were 51.2 and 76.3 years 
Median number of years of education was 12 
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Exclusion: Participants with: 
i) Dementia (n=226) 
ii) Atypical diet (n=226) 
iii) Died during follow-up (n=516) 
iv) Nonresponse at examination 5 (n=307) 
Attrition: 
a) Excluded individuals with atypical diet were similar to participants with respect to age, education, 


and BMI at exam. 1 and intake of supplemental vitamins 
b) Those who died during follow-up were, at exam. 1, older, less educated, reported lower energy 


intake and were less likely to use supplements 
c) Non-responders at examination 5 were older at exam. 1, had lower intakes of beta-carotene and 


vitamin C, and were less likely to use supplements 
 
Exposures at midlife 
24-hour dietary recall assessed through interview in 1965-68 
Participants also queried on frequency of consumption of 26 food and drink items at examinations 1 
and 3 
Flavonoid intake was assessed through mean intake of tea assessed at examinations 1 and 3 
Intakes of beta-carotene, vitamin C, vitamin E, and flavonoids were divided into quartiles; the median 
energy-adjusted intakes for the first, second, third, and fourth quartiles, respectively, were: 16, 71, 
296, and 1,101 μg/day for beta-carotene; 23, 69, 128, and 219 mg/day for vitamin C, 3.8, 10.7, 18.0, 
and 29.9 mg/day for vitamin E; and 2.0, 2.9, 4.5, and 8.2 mg/day for flavonoids  
 
Outcomes at 55 years or over 
Dementia was ascertained through screening using the Cognitive Abilities Screening Instrument and 
evaluated through a neurologic examination, neuropsychological testing, and an informant interview 
Subjects with dementia underwent blood tests and brain imaging 
 
Analysis 
Analysis strategy: Cox proportional hazards regression was used to determine influence of midlife 
intake of antioxidants and risk of late-life cognitive impairment 
Confounders: Age, education, smoking status, alcohol intake, body mass index, physical activity, 
systolic and diastolic blood pressures, year of birth, total energy intake, cholesterol concentration, 
history of cardiovascular disease, supplemental vitamin intake, and apolipoprotein E e4 
 
Results, limitations, source of funding 
 235 participants developed dementia over 30.2 years of follow-up (102 Alzheimer’s disease cases, 


38 cases of Alzheimer’s disease with cerebrovascular disease, 44 vascular dementia cases, 51 
cases due to other causes) 


Vitamin E intake: 
 Compared to the first quartile of vit. E intake, the risk for dementia and Alzheimer’s disease was 


greater for those in the second quartile of vit. E intake (dementia RR=1.47, [1.01, 2.14] and 
Alzheimer’s disease RR=1.84, [1.04, 3.25], respectively) 


 Compared to the first quartile of vit. E intake, the risk for Alzheimer’s disease with and without 
cerebrovascular disease was greater for those in the second and fourth quartiles of vit. E intake 
(RR=1.92, [1.16, 3.18], RR=1.78, [1.06, 2.98], respectively)  


 There was a significant association between high intake of antioxidants and risk for Alzheimer’s 
disease with and without contributing cerebrovascular disease (RR=1.82, [1.04, 3.21])  
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Limitations: 
1. High nonparticipation at first follow-up and death rates 
2. The short 24-hour recall period of food intake may be inaccurate in determining average intake of 


antioxidants 
Source of funding: National Institutes of Health, the National Institute on Aging, and the National 
Heart, Lung, and Blood Institute 
 
Authors: Lehto SM, Ruusunen A, Tolmunen T, Voutilainen S, Tuomainen TP, Kauhanen J 
Year: 2013  
Citation: Journal of Affective Disorders 5;150(2): 682-5  
Country of study: Finland  
Aim of study: Examine the association between dietary zinc intake and depression 
Study design: Population-based prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: Not reported 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 2682 
Characteristics: 
Discharge diagnosis of depressive disorder  
Age (years) 54.3(48.5–54.4)  
HPL depression scores 2(0–3)  
Living alone, n (%) 8(13.3) 
Length of education (years) 8(6–10) 
Smoking (cigarette-years) 0(0–287)  
Alcohol consumption (g/week) 41.1(7.6–116.1) 
Energy expenditure (kcal/d) 85.8(32.1–179.6) 
Regular use of vitamins and trace elements, yes (%)7(11.7) 
Body mass index (kg/m2) 26.8(25.0–28.5)  
Total energy intake (kJ/d) 10,451(8708–12,780) 
Zinc RDIe met (≥9 mg/d), n (%) 60(100.0) 
Dietary zinc (energy-adjusted)(mg)14.4(12.7–16.4) 
No depression  
Age (years) 54.3(48.9–54.5)  
HPL depression scores 1(0–2)  
Living alone, n (%) 282(12.5)  
Length of education (years) 8(6–10)  
Smoking (cigarette-years) 0(0–173)  
Alcohol consumption (g/week) 30.7(6.2–88.5)  
Energy expenditure (kcal/d) 88.2(31.8–193.4)  
Regular use of vitamins and trace elements, yes (%) 165(7.3)  
Body mass index (kg/m2) 26.4(24.5–28.9)  
Total energy intake (kJ/d) 9621 (8122–11,289)  
Zinc RDIe met (≥9 mg/d), n (%) 2129 (94.3)  
Dietary zinc (energy-adjusted)(mg) 14.3 (12.9–16.0)  
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Test statistics and P value 
Age Z=−2.2 and 0.026 
HPL depression scores Z=−2.7 and 0.006 
Living alone χ2=0.0 and 0.846 
Length of education Z=0.0 and 0.968 
Smoking Z=−0.5 and 0.597 
Alcohol consumption Z=−0.7 and 0.467 
Energy expenditure Z=0.0 and 0.993 
Regular use of vitamins and trace elements, yes χ2=1.60 and .204 
Body mass index Z=−0.7 and 0.476 
Total energy intake Z=−2.7 and 0.008 
Zinc RDIe met   – 0.076c 
Dietary zinc Z=−0.3 and 0.795 
Location: Kuopio region of eastern Finland 
Recruitment strategy: Not reported 
Length of follow-up: 20 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Finnish men 
Excluded populations: Individuals who at baseline had elevated depressive symptoms. Data were 
incomplete for 82 participants 
 
Exposures at midlife 
Relevant exposures: Diet, smoking, physical activity 
Time: March 1984 and December 1989 
Measurement of exposure: 4-day food recording during baseline examination 
The current number of cigarettes, cigars and pipefuls of tobacco smoked daily and the duration of 
regular smoking in years were recorded using a self-administered questionnaire 
Physical activity was assessed using the 12-month Physical Activity Questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Depressive symptoms 
Outcome measurement: Depression was defined as having received a hospital discharge diagnosis 
of unipolar depressive disorder 
Time: Not reported 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, baseline depression severity, smoking, alcohol use, physical exercise and the 
use of dietary supplements 
 
Results, limitations, source of funding 
Number: 60 (2.7%) 
Effect estimates: 
Receiving diagnosis of depression and energy-adjusted dietary zinc intake 
RR 1.02, 95%CI 0.96–1.08, p=0.595 
Lowest tertile of energy-adjusted zinc intake and a diagnosis of depression 
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RR 1.06, 95%CI 0.59–1.90, p=0.856 
Future hospital discharge diagnosis of depression and baseline HPL depressions core 
RR 1.39, 95% CI 1.15–1.67,  p=0.001 
Significant trends: No association was observable between the risk of receiving a hospital discharge 
diagnosis of depression and the energy- adjusted dietary zinc intake as a continuous measure. No 
association was observed between belonging to the lowest tertile of energy-adjusted zinc intake and a 
future hospital discharge diagnosis of depression 
Limitations:  
1. Study comprised exclusively of men.  
2. The number of individuals who received a hospital discharge diagnosis of depression was fairly 


small.   
3. May not have detected the cases with milder depression 
Source of funding: The authors conducted this study as part of their work, without external funding 
 
Authors: Leosdottir M, Nilsson PM, Nilsson JA, Berglund G 
Year: 2007 
Citation: European Journal of Cardiovascular Prevention & Rehabilitation 14(5): 701-6 
Country of study: Sweden 
Aim of study: To determine whether total fat intake, saturated, monounsaturated, or polyunsaturated 
fat intake are risk factor for cardiovascular events   
Study design: Longitudinal 
Quality score: (++, + or -): ++  
 
Source population 
74,138 individuals, comprising men born between 1923-45 and women born between 1923-50 were 
recruited from 1991 through 1996 
 
Study (eligible and selected) population 
28,098 enrolled individuals (60.6% were women) 
40% participation rate 
Follow-up: Date of study entry until occurrence of cardiovascular event or end of follow in year 2002. 
Mean follow-up of 8.4 years 
Exclusion: Individuals with history of acute coronary event or ischemic stroke (women: n=168, men: 
n=536) 
Attrition: 100 women and 64 men lost to follow-up mainly due to out-of-country emigration. 
Mortality higher in non-participants   
 
Exposures at midlife 
Dietary intake was assessed through 7-day menu diary, questionnaire assessing meal patterns, food 
item consumption frequencies and portion sizes, as well as interviews 
Intake of fat, protein, carbohydrates, and alcohol recorded in grams/day, and relative fat intake 
measured as percentage of non-alcohol energy from fat 
Reproducibility and validity of dietary measurement methods established 
Intake divided into quartiles of total fat intake, saturated, monounsaturated, and polyunsaturated fat 
intake; the ratio between unsaturated and saturated fat intake was also obtained 
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Outcomes at 55 years or over 
Fatal and nonfatal CVD event cases identified through local and national registries 
 
Analysis 
Analysis strategy: Cox proportional hazards regression used to assess influence of fat intake on risk 
for cardiovascular events in total, as well as risk for acute coronary events or ischemic stroke  
Confounders: Age, smoking habits, alcohol consumption, socioeconomic status, marital status, 
physical activity, body mass index, fibre intake, and blood pressure; adjustments were also made for 
total fat intake for the ratio between unsaturated and saturated fats 
 
Results, limitations, source of funding 
1556 fatal and non-fatal events (908 acute coronary events and 648 ischemic strokes) occurred  
Cardiovascular events: 
 Compared to the first quartile of monounsaturated/sat. fat intake ratio, the risk for cardiovascular 


events was lower for women in the second quartile of monounsaturated/sat. fat intake ratio 
(HR=0.77, [0.61, 0.98]); similar findings were observed among women for polyunsaturated/sat. fat 
intake ratio (HR=0.77, [0.61, 0.97]) 


 Compared to the first quartile of polyunsaturated/sat. fat intake ratio, the risk for cardiovascular 
events was lower for women in the third quartile of polyunsaturated/sat. fat intake ratio (HR=0.78, 
[0.62, 0.99]); 


Acute coronary events:  
 Compared to the first quartile of monounsaturated/sat. fat intake ratio, the risk for acute coronary 


events was lower for women in the second quartile of monounsaturated/sat. fat intake ratio 
(HR=0.71, [0.51, 0.99]); similar findings were observed among women for saturated fat intake 
(HR=0.67, [0.45, 0.99] 


Limitations: 
1. Residual confounding (e.g., trans-fatty acids not measured) 
2. Assessment of diet at only one point in time raises issue of reliability of dietary assessment  
3. Self-reported dietary assessment may lead to underreporting of energy and fat intake 
4. Low participation rate 
5. Possible healthy-cohort effect 
Source of funding: The Swedish Scientific Council, The Swedish Cancer Foundation, Anna 
Jonssons Memorial Fund, the Swedish Heart and Lung Foundation, The European Commission, and 
The Region of Skane, Sweden 
 
Authors: Levitan EB, Mittleman MA, Håkansson N, Wolk A 
Year: 2007 
Citation: American Journal of Clinical Nutrition 85(6): 1521-6  
Country of study: Sweden 
Aim of study: Tested the hypothesis that men consuming diets high in glycemic index or glycemic 
load have a greater risk of cardiovascular disease  
Study design: Prospective observational study 
Quality score: (++, + or -): + 
 
Source population 
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Number of people: 48,850 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 36,246 
Characteristics:  
Quartile of dietary glycemic load 
Quartile 1: Age (y) 58.7 ± 9.1; BMI (kg/m2) 25.8 ± 3.3; Physical activity (min/d) 53.9 ± 42.7; Cigarette 
smoking (%) Never 31.4, Past 39.2, Current 29.4; Education (%) Less than high school 63.1, High 
school 16.0, University 20.9; Alcohol (g/d) 14.8 ± 13.2  
Quartile 2: Age (y) 58.7 ± 9.3; BMI (kg/m2) 25.6 ± 3.2; Physical activity (min/d) 56.7 ± 43.2; Cigarette 
smoking (%) Never 37.7, Past 38.0, Current 24.4; Education (%) Less than high school 63.5, High 
school 16.1, University 20.5; Alcohol (g/d) 11.5 ± 9.6 
Quartile 3: Age (y) 59.0 ± 9.5; BMI (kg/m2) 25.5 ± 3.2; Physical activity (min/d) 57.6 ± 43.2; Cigarette 
smoking (%) Never 40.1, Past 37.7, Current 22.2; Education (%) Less than high school 67.3, High 
school 15.0, University 17.7; Alcohol (g/d) 9.5 ± 8.7 
Quartile 4: Age (y) 59.4 ± 9.7; BMI (kg/m2) 25.6 ± 3.3; Physical activity (min/d) 58.6 ± 45.3; Cigarette 
smoking (%)  Never 40.0, Past 37.0, Current 23.1; Education (%) Less than high school 73.8, High 
school 12.7, University 13.5; Alcohol (g/d) 7.1 ± 7.4 
Location: Vastmanland and Orebro Counties in central Sweden 
Recruitment strategy: Mailed a four-page questionnaire 
Length of follow-up: 6 years 
Response rate and loss to follow-up: 49 
Eligible population: All men in two Swedish counties aged 45–79 years 
Excluded populations: Men providing incorrect national identification numbers or who did not 
provide national identification numbers (n=260), who returned blank questionnaires (n=92), or who 
had a previous diagnosis of cancer (n=2592), history of cardiovascular disease before 1 January 1998 
or a history of diabetes (n=5069) determined from record linkage and self-report , those who did not 
report their height and weight or who reported implausible energy intakes 
 
Exposures at midlife 
Relevant exposures: Diet  
Time: 1997 and 1998 
Measurement of exposure: Food-frequency questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Myocardial infarction, ischemic stroke, hemorrhagic stroke, and cardiovascular mortality 
and all-cause mortality 
Outcome measurement: Inpatient, cause-of-death, and death registries 
Time: 01 January 1998 until 31 December 2003 for myocardial infarction, ischemic stroke, 
hemorrhagic stroke, and cardiovascular mortality; until 31 December 2005 for all-cause mortality.    
 
Analysis 
Analysis strategy: Cox proportion hazard models  
Confounders: Cigarette smoking, body mass index, physical activity, demographic characteristics, 
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and nutritional factors 
 
Results, limitations, source of funding 
Number: Myocardial infarction (n=1324), ischemic stroke (n=692), cardiovascular mortality (n=785), 
or all-cause mortality (n=2959), hemorrhagic stroke (n= 165) 
Effect estimates: 
Relative risks (RRs) CVD and mortality by quartile of dietary GI 
Myocardial infarction Q1 1, Q2 0.91 (0.77, 1.07), Q3 0.96 (0.82, 1.13), Q4 0.99 (0.84, 1.17), P 0.93 
Ischemic stroke Q1 1, Q2 1.21 (0.97, 1.50) Q3 1.12 (0.89, 1.41) Q4 1.09 (0.85, 1.38) P 0.67 
Hemorrhagic stroke Q1 1 Q2 1.11 (0.71, 1.72)Q3 1.04 (0.66, 1.63) Q4 1.19 (0.77, 1.83) P 0.49 
Cardiovascular mortality Q1 1 Q2 0.98 (0.80, 1.21) Q3 0.93 (0.74, 1.15) Q4 1.09 (0.88, 1.36) P 0.46 
All-cause mortality Q1 1 Q2 1.02 (0.92, 1.14) Q3 0.96 (0.86, 1.07) Q4 1.06 (0.95, 1.19) P 0.41 
CVD and mortality by quartile of dietary GL  
Myocardial infarction Q1 1 Q2 0.91 (0.77, 1.08) Q3 1.02 (0.83, 1.25) Q4 1.04 (0.80, 1.34) P 0.65 
Ischemic stroke Q1 1 Q2 0.94 (0.74, 1.19) Q3 0.95 (0.72, 1.26) Q4 1.05 (0.74, 1.49) P 0.76 
Hemorrhagic stroke Q1 1 Q2 0.98 (0.60, 1.59) Q3 1.57 (1.01, 2.44) Q4 1.44 (0.91, 2.27) P 0.047 
Cardiovascular mortality Q1 1 Q2 0.93 (0.74, 1.17) Q3 1.06 (0.81, 1.37) Q4 1.13 (0.81, 1.56) P 0.39 
All-cause mortality Q1 1 Q2 0.90 (0.80, 1.00) Q3 0.95 (0.83, 1.08) Q4 0.94 (0.79, 1.11) P 0.54 
Significant trends: Dietary GI and dietary GL were not associated with ischemic CVD or mortality, 
but dietary GL was associated with a greater risk of hemorrhagic stroke 
Limitations:  
1. Misclassification of exposure 
2. Follow-up in this study was relatively short 
3. Survival bias  
Source of funding: Swedish Research Council/Longitudinal Studies. EBL was supported by a grant 
from the Swedish Foundation for International Cooperation in Research and Higher Education 
(STINT) and a National Heart, Lung, and Blood Institute training grant (HL07374) 
 
Authors: Levitan EB, Wolk A, Mittleman MA 
Year: 2009 
Citation: European Heart Journal 30(12): 1495-500 
Country of study: Sweden 
Aim of study: Examine if fatty fish and marine omega-3 fatty acids were associated with lower rates 
of heart failure 
Study design: Population-based prospective study 
Quality score: (++, + or -): +  
 
Source population 
Number of people: 48,850 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 39,367 
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Characteristics:  
Fatty-fish intake  
Never Age (years) 58.0 + 9.8; Physical activity (MET h/day) 41.9 + 5.1; Body mass index (kg/m2) 25.7 
+ 3.5; Cigarette smoking Current 1605 (27.6); Past 1963 (33.8); Never 2245 (38.6); Education Less 
than high school 4218 (72.6), High school 773 (13.3), University 822 (14.1); Alcohol (g/day) 8.7+10.8 
<1 servings/week Age (years) 59.3 + 9.6; Physical activity (MET h/day) 41.9 + 5.0; Body mass index 
(kg/m2) 25.6 + 3.2; Cigarette smoking Current 2675 (25.0); Past 3972 (37.1); Never 4053 (37.9); 
Education Less than high school 7800 (72.9), High school 1406 (13.1), University 1494 (14.0); Alcohol 
(g/day) 9.2 + 9.6 
1 serving/week Age (years) 58.9 + 9.2; Physical activity (MET h/day) 41.4 + 4.8; Body mass index 
(kg/m2) 25.6 + 3.2; Cigarette smoking Current 3808 (23.0), Past 6375 (38.4), Never 6405 (38.6); 
Education Less than high school 10 683 (64.4), High school 2622 (15.8), University 3283 (19.8); 
Alcohol (g/day) 11.4 + 9.9 
2 servings/week Age (years) 61.0 + 9.2; Physical activity (MET h/day) 41.5 + 4.8; Body mass index 
(kg/m2) 25.8 + 3.3; Cigarette smoking Current 1235 (23.1), Past 2161 (40.5), Never 1944 (36.4); 
Education Less than high school 3427 (64.2), High school 789 (14.8), University 1124 (21.1); Alcohol 
(g/day) 12.6 + 11.0 
 
Exposures at midlife 
Relevant exposures: Diet  
Time: 1997 and 1998 
Measurement of exposure: Food-frequency questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Heart failure 
Outcome measurement: Inpatient, cause-of-death, and death registries 
Time: 2004    
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, body mass index, physical activity, energy, alcohol, fibre, sodium, and red or 
processed meat consumption, education, family history of myocardial infarction at ,60 years, cigarette 
smoking, marital status, self-reported history of hypertension, and high cholesterol 
 
Results, limitations, source of funding 
Number: 97 (563 hospitalisations and 34 deaths) 
Effect estimates 
Fatty-fish intake 
Never 1 (reference) 
<1 serving/week 0.93 (0.72 – 1.21) 
1 serving/week 0.88 (0.68 – 1.13) 
2 serving/week 0.99 (0.73 – 1.33) 
>3 serving/week 0.97 (0.61 – 1.55) 
Quintiles  of marine omega-3 fatty acids 
1 1 (reference)  
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2 0.94 (0.74 – 1.20)  
3 0.67 (0.50 – 0.90)  
4 0.89 (0.68 – 1.16)  
5 1.00 (0.77 – 1.29) 
Significant trends: Moderate intake of fatty fish and marine omega-3 fatty acids was associated with 
lower rates of HF, though the association for fish intake was not statistically significant  
Limitations  
1. Not able to determine HF aetiology or subtype 
2. As the registers only captured cases that result in hospitalization or death results may not be 


generalizable to less severe HF treated on an outpatient basis 
3. Misclassification of intake; estimated portion sizes 
4. Residual or unmeasured confounding 
Source of funding: Swedish Research Council/Committee for infrastructure; Swedish Foundation for 
International Cooperation in Research and Higher Education (to E.B.L.); National Heart, Lung, and 
Blood Institute, National Institutes of Health (F32 HL091683 to E.B.L.) 
 
Authors: Levitan EB, Mittleman MA, Wolk A 
Year: 2010 
Citation: Journal of the American College of Nutrition 29(1): 65-71 
Country of study: Sweden 
Aim of study: Assessed whether dietary glycemic index and glycemic load were associated with 
rates of heart failure events 
Study design: Prospective observational study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 90,303  
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 36,019 
Characteristics:  
Quartile dietary glycemic index                                            
1 Age (y) 60.1 (8.8); Physical activity (MET hr/d) 42.3 (4.7); Body mass index (kg/m2) 25.0 (3.9); 
Cigarette smoking (%)  Never 47.6, Past 27.5, Current 24.9; Living alone (%) 25.8; Education 
(%) Less than high school 64.1, High school 9.5, University 26.3; Alcohol (g/d) 5.6 (6.4) 
2 Age (y) 60.5 (8.8); Physical activity (MET hr/d) 42.4 (4.7); Body mass index (kg/m2) 24.9 (3.8); 
Cigarette smoking (%) Never 53.7, Past 24.5, Current 21.8; Living alone (%) 21.7; Education (%) Less 
than high school 68.8, High school 9.1, University 22.1; Alcohol (g/d) 4.7 (5.3) 
3 Age (y) 61.8 (9.2); Physical activity (MET hr/d) 42.6 (4.7); Body mass index (kg/m2) 25.0 (3.9); 
Cigarette smoking (%) Never 56.9, Past 21.7, Current 21.5; Living alone (%) 21.9; Education (%) Less 
than high school 75.9, High school 7.5, University 16.6; Alcohol (g/d) 3.8 (4.6) 
4 Age (y) 63.9 (9.4); Physical activity (MET hr/d) 42.5 (5.0); Body mass index (kg/m2) 25.0 (4.1); 
Cigarette smoking (%) Never 56.8, Past 18.5, Current 24.7; Living alone (%) 26.5; Education (%) Less 
than high school 85.1, High school 5.8, University 9.2; Alcohol (g/d) 2.7 (3.9) 
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Location: Västmanland and Uppsala counties in central Sweden 
Recruitment strategy: Invitation to a free-of-charge mammography examination, and a mailed 
questionnaire on diet 
Length of follow-up: 9 years 
Eligible population: Women 48-83 years old without baseline HF, diabetes, or myocardial infarction. 
Participants in the Swedish Mammography Cohort 
Excluded populations: Participants who: 
i) Did not provide or provided incorrect national identification numbers  
ii) Reported implausible energy intakes 
iii) Had previous diagnosis of cancer or who left more than half of the food and beverage items blank 
iv) Those at baseline with a history of HF, myocardial infarction (MI), or diabetes 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1998 
Measurement of exposure: Self-administered food-frequency questionnaire.  Asked frequency of 
consumption of 96 foods and beverages over the previous year. Portion sizes for most foods were not 
specified. 
 
Outcomes at 55 years or over 
Outcomes: Heart failure events 
Outcome measurement: Swedish inpatient and cause-of-death registers 
Time: 2006 
 
Analysis 
Analysis strategy: Cox proportional hazards models 
Confounders: Age, education, body mass index, physical activity, cigarette smoking, living alone, 
postmenopausal hormone use, total energy intake, alcohol intake, fiber intake, sodium intake, 
saturated fat, polyunsaturated fat, protein, carbohydrate, family history of MI before 60 years, 
selfreported history of hypertension, and self-reported history of high cholesterol. 
 
Results, limitations, source of funding 
Number: 639 
Effect estimates: 
Dietary glycemic index, dietary glycemic load and incidence of heart failure hospitalization or mortality 
Dietary glycemic index 
RR (95% CI) 
1 1 (reference)      
2 1.01 (0.78-1.31)                                  
3 1.14 (0.89-1.47)                                  
4 1.12 (0.87-1.45)      
p-trend 0.31 
Dietary glycemic load 
RR (95% CI) 
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1 1 (reference)                            
2 1.05 (0.80-1.38)                                  
3 1.19 (0.87-1.62)                                  
4 1.30 (0.87-1.93)      
p-trend 0.16 
Significant trends: Dietary glycemic index did not appear to be associated with incident HF events  
Limitations:  
1. Only cases of HF that resulted in hospitalisation or death were recorded 
2. Registers do not contain information on HF etiology or subtype 
3. Assessment of medical history was based on self-report 
4. Exposure misclassification; residual or unmeasured confounding 
Source of funding: Swedish Research Council/Committee for Infrastructure and the Committee for 
Medicine, Stockholm, Swedent. Dr. Levitan was supported by a grant from the Swedish Foundation 
for International Cooperation in Research and Higher Education (STINT), Stockholm, Sweden, and 
National Institutes of Health, Bethesda, MD, grant F32 HL091683 
 
Authors: Lim SH, Tai BC, Yuan JM, Yu MC, Koh WP 
Year: 2013 
Citation: Tobacco Control 22(4): 235-40 
Country of study: Singapore 
Aim of study: To assess influence of smoking (cessation) on all-cause and cause-specific mortality 
Study design: Longitudinal 
Quality score: (++, + or -): - 
 
Source population 
Cohort of Hokkiens and Cantonese permanent residents or citizens of Singapore ages 45-74 years 
recruited between April 1993 and Dec. 1998 (baseline) 
Response rate: 85% 
Surviving members re-interviewed at follow-up between 1999 and 2004 
 
Study (eligible and selected) population 
63,257 people from Fujian Province and Guangdong Province interviewed at baseline, and 52,322 
participants re-contacted at follow-up. Analysis restricted to 48,251 people 
Follow-up:1993-98 to 09. Date of the follow-up interview to the date of death or Dec. 31, 2009, 
whichever came first 
Exclusion: Participants who started smoking after baseline interview (n=2564) and those whose 
responses were inconsistent (n=1507) 
Attrition: Loss to follow-up due to death, physical disability, or participants could no longer be 
contacted 
41 lost to follow-up due to migration or other reasons 
 
Exposures at midlife 
Self-reported smoking categorised as: current smokers (smoking at baseline and f/u interview), long-
term quitters (quitter at baseline and f/u interview), new quitters (baseline smoking and quitter at f/u 
interview), never smokers   
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Outcomes at 55 years or over 
Mortality: all-cause, lung cancer, other cancers, coronary heart disease, stroke, chronic obstructive 
pulmonary disease identified using nationwide death registry  
Mortality data available through Dec. 31 2009 
 
Analysis 
Analysis strategy: Cox proportional hazards model used to assess influence of smoking (cessation) 
on all-cause mortality. The association between smoking and cause-specific mortality assessed using 
competing risks regression 
Confounders: Age, year, BMI, sex, dialect, education, alcohol intake, diagnosis of physical activity, 
hypertension, diabetes mellitus, stroke and cardiovascular disease, and cancer 
 
Results, limitations, source of funding 
 Compared with current smokers, the risk for total mortality was lower for new quitters (HR=0.84, 


[0.76, 0.94], long-term quitters (HR=0.61, [0.56, 0.67]), long-term quitters and never-smokers 
(HR=0.49, [0.46, 0.53]  


 Compared with current smokers, the risk of lung cancer mortality was lower for new quitters 
(HR=0.76 [0.57, 1.00) and long-term quitters (HR=0.44, [0.35, 0.57]) 


 Compared with current smokers, the risk for coronary heart disease mortality was lower for long-
term quitters (HR= 0.63, [0.52,0.77]) 


Limitations: 
1. Non-differential 
2. Misclassification of smoking status 
3. Small sample sizes for various sub-groups 
4. No validation of self-reported smoking 
Source of funding: National Institutes of Health 
 
Authors: Lin Y, Kikuchi S, Tamakoshi A, Wakai K, Kawamura T, Iso H… Ishibashi T; JACC Study 
Group 
Year: 2005 
Citation: Annals of Epidemiology 15(8): 590-7 
Country of study: Japan 
Aim of study: Examine the association between alcohol intake and the risk of all-cause mortality 
Study design: Prospective cohort study 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 110,792 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 97,432 
Characteristics:  
Men 
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Nondrinkers. Age (years) 59.0±10.6; Body mass index (kg/m2)  22.5±2.9; More than high school 
education (%) 11.9; History of hypertension (%) 14.1; History of diabetes (%) 5.1; Current smokers 
(%) 49.7; Exercise > 5 hours per week (%) 5.9 
Ex-drinkers. Age (years) 62.4±9.5; Body mass index (kg/m2) 22.2±3.0; More than high school 
education (%) 12.8; History of hypertension (%) 24.5; History of diabetes (%) 11.8; Current smokers 
(%) 45.9; Exercise > 5 hours per week (%) 6.7 
Current drinkers (alcohol intake: g/day) 0.1–22.9. Age (years) 56.3±10.3; Body mass index (kg/m2) 
22.7±2.7; More than high school education (%) 18.1; History of hypertension (%) 15.8; History of 
diabetes (%) 5.6; Current smokers (%) 46.9; Exercise > 5 hours per week (%) 6.2  
Current drinkers (alcohol intake: g/day) 23.0–45.9. Age (years) 57.2±10.1; Body mass index (kg/m2) 
22.6±2.7; More than high school education (%) 14.6; History of hypertension (%) 19.6; History of 
diabetes (%) 5.7; Current smokers (%) 52.6; Exercise > 5 hours per week (%) 7.4  
Current drinkers (alcohol intake: g/day) 46.0–68.9. Age (years) 55.5±9.3; Body mass index (kg/m2) 
22.8±2.6; More than high school education (%) 12.8; History of hypertension (%) 21.0; History of 
diabetes (%) 4.4; Current smokers (%) 61.7; Exercise > 5 hours per week (%) 6.4  
Current drinkers (alcohol intake: g/day) > 69.0. Age (years) 53.9±9.0; Body mass index (kg/m2) 
22.9±2.8; More than high school education (%) 10.6; History of hypertension (%) 19.1; History of 
diabetes (%) 5.2; Current smokers (%) 69.3; Exercise > 5 hours per week (%) 5.8  
Women 
Nondrinkers. Age (years) 57.8±10.0; Body mass index  (kg/m2) 22.9±3.1; History of hypertension (%) 
21.0; History of diabetes (%)3.5; More than high school education (%)7.6; Current  smokers (%) 3.5; 
Exercise > 5 hours per week (%) 3.5 
Ex-drinkers. Age (years) 58.2±10.2; Body mass index (kg/m2) 23.0±3.4; History of hypertension (%) 
24.8; History of diabetes (%) 7.8; More than high school education (%) 7.2; Current smokers (%) 22.8; 
Exercise > 5 hours per week (%) 4.8 
Current drinkers (alcohol intake: g/day) 0.1–22.9. Age (years) 55.0±9.6; Body mass index (kg/m2) 
22.9±2.9; History of hypertension (%) 16.9; History of diabetes (%) 2.4; More than high school 
education (%) 10.8; Current smokers (%) 7.6; Exercise > 5 hours per week (%) 5.4  
Current drinkers (alcohol intake: g/day) 23.0–45.9. Age (years) 54.9±9.9; Body mass index (kg/m2) 
23.0±3.1; History of hypertension (%) 21.8; History of diabetes (%) 2.1; More than high school 
education (%) 7.7; Current smokers (%) 22.2; Exercise > 5 hours per week (%) 5.9  
Current drinkers (alcohol intake: g/day) 46.0–68.9. Age (years) 53.0±9.3; body mass index (kg/m2) 
23.4±3.4; History of hypertension (%) 23.3; History of diabetes (%) 2.4; More than high school 
education (%) 7.5; Current smokers (%) 41.6; Exercise > 5 hours per week (%) 4.5 
Location: 45 areas throughout Japan 
Recruitment strategy: Not reported 
Length of follow-up: 10 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Japanese men and women aged 40 to 79 years 
Excluded populations: Subjects who reported a history of cancer, stroke, or myocardial infarction 
 
Exposures at midlife 
Relevant exposures: Alcohol intake 
Time: 1988–1990 
Measurement of exposure: Self-administered questionnaire. subjects choose their drinking status 
from three pre-coded response categories: nondrinkers, ex-drinkers, or current drinkers 
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Outcomes at 55 years or over 
Outcomes: All-cause mortality  
Outcome measurement: Resident-registry data from the municipalities 
Time: 1999    
 
Analysis 
Analysis strategy: Cox proportional-hazards models 
Confounders: Age, body mass index, education, history of diabetes and hypertension, cigarette 
smoking, and exercise 
 
Results, limitations, source of funding 
Number: 9589 subjects (5902 men and 3687 women) died from all causes 
Effect estimates: 
RR (95%CI) 
Death from all cause  
Nondrinkers 1.00; Ex-drinkers 1.58 (1.44–1.74); Current drinkers (alcohol intake: g/day) 0.1–22.9 0.80 
(0.72–0.88); Current drinkers (alcohol intake: g/day) 23.0–45.9 0.90 (0.82–0.98); Current drinkers 
(alcohol intake: g/day) 46.0–68.9 0.95 (0.86–1.04); Current drinkers (alcohol intake: g/day) > 69.0 1.32 
(1.18–1.48)                                                                               
Death from cancer 
Nondrinkers 1.00; Ex-drinkers 1.50 (1.29–1.75); Current drinkers (alcohol intake: g/day) 0.1–22.9 0.82 
(0.70–0.95); Current drinkers (alcohol intake: g/day) 23.0–45.9 0.96 (0.84–1.10); Current drinkers 
(alcohol intake: g/day) 46.0–68.9 1.05 (0.91–1.20); Current drinkers (alcohol intake: g/day) > 69.0 1.31 
(1.10–1.56) 
Death from cardiovascular disease 
Nondrinkers 1.00; Ex-drinkers 1.79 (1.51–2.14); Current drinkers (alcohol intake: g/day) 0.1–22.9 0.86 
(0.73–1.06); Current drinkers (alcohol intake: g/day) 23.0–45.9 0.89 (0.75–1.05); Current drinkers 
(alcohol intake: g/day) 46.0–68.9 1.09 (0.92–1.30); Current drinkers (alcohol intake: g/day) > 69.0 1.28 
(1.02–1.61)     
Death from injuries and external causes 
Nondrinkers 1.00; Ex-drinkers 1.69 (0.92–3.08); Current drinkers (alcohol intake: g/day) 0.1–22.9 1.52 
(0.90–2.58); Current drinkers (alcohol intake: g/day) 23.0–45.9 1.37 (0.83–2.26); Current drinkers 
(alcohol intake: g/day) 46.0–68.9 1.23 (0.71–2.13); Current drinkers (alcohol intake: g/day) > 69.0 1.99 
(1.09–3.64)     
P-value 
Death from all cause <0.001; Death from cancer <0.001; Death from cardiovascular disease 0.01; 
Death from injuries and external causes 0.11 
Significant trends: Risk of all-cause mortality was lowest among current drinkers with an alcohol 
intake of 0.1 to 22.9 g/d. Excessive mortality associated with heavy drinking was observed for cancer, 
cardiovascular disease and injuries and other external causes in men, while significantly reduced 
mortality with light drinking was seen for cancer in men and CVD in women. For men, the benefit 
associated with light alcohol consumption was more apparent among nonsmokers than among 
smokers. 
Limitations:  
1. Self-reported alcohol consumption 
2. Low risk of total mortality among light-to-moderate drinkers may be attributable to these favorable 


lifestyle factors rather than to the role of alcohol consumption itself  
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3. We could not estimate drinking patterns such as binge drinking or drinking with meals 
4. Small number of response options for frequency of drinking  
Source of funding: Japanese Ministry of Education, Culture, Sports, Science and Technology 
 
Authors: Liu S, Willett WC, Manson JE, Hu FB, Rosner B, Colditz G 
Year: 2003 
Citation: American Journal of Clinical Nutrition 78(5): 920-7 
Country of study: US 
Aim of study: To determine the influence of intake of whole grains on body weight and weight 
changes  
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
121,700 US female registered nurses ages 30-55 years recruited in 1976 and followed-up every two 
years as part of the Nurses’ Health Study 
 
Study (eligible and selected) population 
74,091 women that were ages 38-63 years in 1984 
Exclusion: 
i) Participants with daily energy intakes outside the 2514 – 14665 KF range in 1980 
ii) Respondents with diabetes (n=2518), cardiovascular disease (n=690), and cancer (n=4458)  
Attrition: - 
 
Exposures at midlife 
Semi-quantitative food frequency questionnaire (FFQ) administered in 1984, 1986, 1990, and 1994 to 
measure intake of whole-grain and refined-grain foods  
Participants were asked about the mean frequency of consumption of one unit of each food item of 
interest over the past year, with response options ranging from ‘never’ to ‘>=6 times per day’  
Average grain intake in servings/day was calculated for each participant 
Reproducibility and validity of FFQ has been established; when FFQ was compared to diet records, 
the correlation coefficients for grain products ranged from 0.71-0.77  
In the analysis, grain intake was divided into quintiles; the first quintile represented the smallest 
change in intake 
 
Outcomes at 55 years or over 
Body weight, BMI, and weight changes assessed 
Body weight was self-reported every two years from 1984 to 1996, height was reported in 1976 
Weight change was calculated as the difference in weight or BMI between: 1) 1984 and 1986, 2) 1986 
and 1990, 3) and 1990 and 1994; weight change between 1984 and 1996 was also calculated 
When self-reported and measured weights were compared in a sample of participants, correlation was 
0.96 
 
Analysis 
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Analysis strategy: Generalised estimating equations used to determine the influence of changes in 
intake of whole or refined grains on weight changes 
Confounders: Age, changes in exercise, change in smoking status, change in hormone replacement 
therapy status, changes in intakes of alcohol, caffeine, and total energy, changes in intakes of 
saturated fat, polyunsaturated fat, monounsaturated fat, trans fat, and protein, and BMI at baseline  
 
Results, limitations, source of funding 
 Average BMI increased over time regardless of grain intake; 6400 women became obese (BMI 


>=30) and 657 had a major weight gain (>=25 kg) over 12 years 
Average changes in BMI or in weight in 2-4 years during follow-up: 
 The average change in BMI increased (meaning, greater weight gain) with increasing intake of 


refined-grains (linear trend test p-value <0.0001) 
 The average change in BMI decreased (less weight gain) with increasing intake of dietary fiber 


(trend p-value: 0.0001) 
 The average change in BMI appeared to decrease (less weight gain) with increasing intake of 


whole grains (trend test p<0.0001) 
 Same results as above were reported when the average change in weight in 2-4 years was the 


outcome   
Average weight gain during follow-up: 
 Average weight gain became greater with increasing change in intake of refined grains (trend test 


p-value <0.0001), while it became lower with increasing intake of dietary fiber (trend test p-value 
<0.0001) 


Odds for obesity or weight gain during follow-up: 
 There appeared to be a decreasing trend in obesity (BMI >=30) and major weight gain (>=25 kg) 


with larger intakes of whole grains (trend test p-values=0.0002 and 0.03, respectively); intake of 
refined grains appeared to be inversely related to obesity and major weight gain (trend test p-
values: <0.0001 and 0.04, respectively)   


 There appeared to be a decreasing trend in major weight gain with larger intake of dietary fiber 
(trend test p-value <0.0001) 


 Women with the highest increase in intake of dietary fiber had a significantly lower risk of major 
weight gain compared to women with the smallest change in intake of fiber (OR=0.51, [0.39, 0.67])  


Limitations: 
1. Those with recent weight gain may attempt to lose weight by increasing consumption of grain 


products (difficult to ascertain whether increases in intake of grains prevented weight gain)  
2. Participants with greater intake of whole grains and caloric restriction may be more health 


conscious 
3. Misclassification of dietary intake may be dependent on body weight (e.g., obese people may 


underreport intake) 
4. Residual confounding from other dietary factors 
Source of funding: None reported 
 
Authors: Liu Y, Sobue T, Otani T, Tsugane S 
Year: 2004 
Citation: Cancer Causes Control 15(4): 349-57 
Country of study: Japan 
Aim of study: To determine the influence of fruit and vegetables on lung cancer 
Study design: Longitudinal 
Quality score: (++, + or -): +  
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Source population 
Two population-based cohorts of 57,591 men and 59,103 women were established through residence 
registries maintained by local governments and public health centres of administrative districts 
Cohort I comprised inhabitants ages 40-59 years in 1990 and cohort II consisted of inhabitants ages 
40-69 years in 1993 
Questionnaires completed by 45,452 men (response rate: 79%) and 49,924 women (response rate: 
84%) from both cohorts 
 
Study (eligible and selected) population 
44,774 men and 48,566 women 
Follow-up: Study start date (Jan. 1, 1990 for Cohort I and Jan. 1, 1993 for Cohort II) until date of 
diagnosis of lung cancer, date of migration out of study area, date of death or end of follow-up Dec. 
31, 1999 
Exclusion: Men (n=680) and women (n=1358) with a history of cancer 
Attrition: - 
 
Exposures at midlife 
Dietary habits were assessed in 1990 for Cohort I and 1993 for Cohort II using self -administered 
questionnaire  
Food frequency questionnaires administered to both cohorts that assessed average consumption of 
food items (vegetables, fruit, fruit and vegetable juices) during past month, with the following response 
options ‘<1 day/week’, ‘1-2 days/week’, ‘3-4 days/week’, and ‘almost daily’ (with the additional 
category of ‘never use’ for cohort II 
Participants reporting daily drinking of juice, the cups/day were further assessed   
The portion size and content of food items were taken into account when calculating amount of 
vegetable and fruit intakes, which was subsequently divided into and analysed as tertiles (‘low’, 
‘medium’, ‘high’) 
When the questionnaire for Cohort I was compared to dietary records, correlation coefficients ranged 
from 0.26 to 0.52 
 
Outcomes at 55 years or over 
Incident cases of lung cancer (adenocarcinoma, squamous cell carcinoma, small cell carcinoma, large 
cell carcinoma, other histological types) identified through hospital records, population-based cancer 
registries, and death certificates 
 
Analysis 
Analysis strategy: Cox proportional hazards model used to assess influence of dietary intake on lung 
cancer risk. Relative risks of Cohorts I and II were also pooled using inverse-variance weighting 
(cohorts combined) 
Confounders: Age, gender, area, sports, frequency of alcohol intake, body mass index, vitamin 
supplement use, salted fish and meat, and pickled vegetables, smoking status, smoking duration, and 
number of cigarettes per day among ever smokers 
 
Results, limitations, source of funding 
 428 lung cancer cases (177 cases from Cohort I reported during 401,382 person-years of follow-
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up, and 251 cases from Cohort II during 330,588 person-years)  
 Among Cohort I participants, the risk of adenocarcinoma was greater for those in the middle 


consumption category of fruit intake compared to the low consumption category of fruit intake 
(RR=2.06, [1.20, 3.54]) 


 Overall, there were no significant associations between vegetable and fruit consumption and 
incidence of lung cancer (except for the above result)  


Limitations: 
1. Residual confounding 
2. Misclassification of intake of fruit and vegetables through use of a simple food frequency 


questionnaire 
Source of funding: Ministry of Health and Welfare of Japan 
 
Authors: Malmberg JJ, Miilunpalo SI, Pasanen ME, Vuori IM, Oja P 
Year: 2006 
Citation: Journal of Aging and Physical Activity 14(2): 133-53 
Country of study: Finland 
Aim of study: Associations of the ammount, frequency and intesity, and type of leisure-time physical 
activity with the risk of self-reported difficulty in walking and stair climbing 
Study design: Population-based cohort 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 6,787 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1791 
Characteristics: 
Men 
Age in 1981, years 
40-47 98 (234/238)  
48-55 92 (147/160)  
56-64 80(59/74)  
Marital status 
Married 94 (369/394)  
Single 92 (55/60)  
Divorced, separated, or widowed 88 (14/16)  
Living community 
Urban 95 (253/267)  
Rural 91 (186/204)  
Education 
Higher education 100 (21/21)  
Secondary education 98 (119/121)  
Vocational training 94 (176/187)   
No education 86 (110/128)  
BMI, kg/m2 
<25.0 93 (175/188)  
25.0-29.9 94 (219/233) 
>30 89(33/37)  
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Smoking status 
Never smoked 96 (150/157) 
Past smoker 91 (179/196)  
Current smoker 93 (102/110) 
Alcohol use. g/cby 
0 88 (67/76). 
0.1-12.0 95 (250/263)  
>12.0 92 (122/132)  
Participant in working life 
Yes 95 (404/425)  
No 73 (30/41)  
Occupational activity 
Sitting 95 (112/118)  
Light or moderate movement 97 (176/182) 
Heavy or very heavy movement 93 (116/125) 
Did not work 68 (19/28)  
Disease or symptoms 
Did not prevent participation in PA 96 (335/348)  
Somewhat prevented participation in PA 85 (105/124)  
Women 
Age in 1981, years 
40-47 93 (252/270) 
48-55 91 (177/194) 
56-64 77(76/99) 
Marital status 
Married 90 (392/434) 
Single  90(44/49) 
Divorced, separated, or widowed 87(67/77) 
Living community 
Urban 90 (310/345) 
Rural 90(195/217) 
Education 
Higher education 97 (33/34) 
Secondary education 93 (124/134) 
Vocational training 93 (185/198) 
No education 83 (157/189) 
BMI, kg/m2 
<25.0 94 (244/261) 
25.0-29.9 89(199/223) 
>30 73 (43/59) 
Smoking status 
Never smoked 89 (388/434) 
Past smoker 94(43/46) 
Current smoker 90(71/79) 
Alcohol use. g/cby 
0 86 (242/282) 
0.1-12.0 94 (246/262) 
>12.0 100 (15/15) 
Participant in working life 
Yes 91 (357/391) 
No 86(146/169) 
Occupational activity 
Sitting 91 (122/134) 
Light or moderate movement 92 (267/289) 
Heavy or very heavy movement 85 (44/52) 
Did not work 80 (48/60) 
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Disease or symptoms 
Did not prevent participation in PA 93 (396/428) 
Somewhat prevented participation in PA 81 (109/135) 
Location: Oja, Miilunpalo, Vuori, Pasanen, Urponen. Finland 
Recruitment strategy: Not reported 
Length of follow-up: 16 years 
Response rate and loss to follow-up: 77.5% 
Eligible population: All respondents who were 40-64 years old (in 1981) and had no self-reported 
difficulty in walking (n=1,198) or stair climbing (n=1,000). 
Excluded populations: Excluded all individuals who reponed (in 1980) that they were substantially or 
totally unable to participate in physical activity because of their health status or who failed to respond 
to 5 or more of the 13 questions concerning physical activity 
 
Exposures at midlife 
Relevant exposures: Leisure-time physical activity  
Time: 1980-1981 
Measurement of exposure: Three different sets of L TPA questions, two sets in 1980 and one in 
1981 
Used two LTPA indexes-fitness activity and commuting-to test recent evidence suggesting that energy 
expenditure during physical activity 
The single-item self-assessment of global LTPA covered the intensity, frequency, and duration of 
respondents' exercise sessions as follows: .. Which of the following categories best describes your 
physical activity during the past 2 months? 
The single-item self-assessment of global LTPA reflects the behaviour, and LTPA energy-expenditure 
index, the energy cost of this behaviour 
 
Outcomes at 55 years or over 
Outcomes: Mobility difficulties 
Outcome measurement: Self-reported estimate of their ability to walk 2 km and climb several flights 
of stairs without rest 
Time: 1981, 1990, and 1996 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, body-mass Index, disease or symptoms, and education, marital, living 
community, employment, occupational activity, smoking, and alcohol-consumption status 
Significant trends: 
Men: Rates for difficulty in walking and stair climbing were highest among the oldest; the obese; those 
not working; those who suffered from disease or symptoms that prevented them from participating in 
physical activity. 
Women: Rates for difficulty in walking and stair climbing were highest among the oldest; the 
overweight or obese; those who lived in rural communities; who suffered from disease or symptoms 
that prevented them from participating in physical activity. 
Limitations: Self-reported estimates 
Source of funding: Finnish Ministry of Education, the Finnish Ministry of Social Affairs and Health, 
and the Yrjo Jahnsson Foundation 
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Results, limitations, source of funding 
Number: Depending upon outcome and variable: 
Walking 
Men 113-118 
Women 130-146 
Stair 
Men 116-127 
Women 176-198 
Effect estimates: 
Relative Risks (95% CI) for Self-Reported Difficulty In Walking and Stair Climbing According to 
LTPA  
Men 
Difficulty In Walking  
Global LPTA  
High 1.00 
Moderate 1.49 (0.77-2.88) 
Low 1.60 (0.88-2.91) 
p = .298 
LTPA energy expenditure index  
High 1.00 
Moderate 1.27 0.77-2.09 
Low 0.98 (0.585-1.75) 
P= .531 
LTPA frequency intensity 
Vigorous 1.00 
Moderate 1.13 0.63-2.03 
Light 0.93 (0.51-1.72) 
No activity 1.23 (0.67-2.28) 
P=.826 
Fitness activity 
>3x a week 1.00 
Twice 2.90 (1.09-7.70) 
Once a week 4.48 (1.70-11.79) 
<1 per week 3.74 (1.47-9.54) 
No activity 4.15 (1.62-10.63) 
P= .029 
Commuting 
At least once a week 1.00 
No activity 0.86 (0.54-1.37) 
P= .532 
Difficulty in Stair Climbing 
Global LPTA  
High 1.00 
Moderate 1.86 (0.99-3.52) 
Low 2.30 (1.27-4.16) 
p = .023 
LTPA energy expenditure index  
High 1.00 
Moderate 1.04 (0.66-1.66) 
Low 1.26 (0.77-2.05) 
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P= .633 
LTPA frequency intensity 
Vigorous 1.00 
Moderate 0.88 (0.51-0.51) 
Light 0.98 (0.56-1.73) 
No activity 1.42 (0.81-2.49) 
P= .393 
Fitness activity 
>3x a week 1.00 
Twice 0.91 (0.46-1.82) 
Once a week 1.38 (0.10-2.71) 
<1 per week 1.34 (0.69-2.62) 
No activity 1.81 (0.96-3.43) 
P= .221 
Commuting  
At least once a week 1.00 
No activity 1.08 (0.71-1.65) 
P= .725 
Women 
Difficulty In Walking  
Global LPTA  
High 1.00 
Moderate 0.69 (0.37-1.29) 
Low 1.00 (0.61-1 .65) 
p = .371 
LTPA energy expenditure index  
High 1.00 
Moderate 0.95 (0.61-1.47) 
Low 1.04 (0.65-1.66) 
P=.935 
LTPA frequency intensity 
Vigorous 1.00 
Moderate 1.01 (0.61-1.66) 
Light 1.19 (0.73-1.94) 
No activity 1.01 (0.57-1.76) 
P= .873 
Fitness activity 
>3x a week 1.00 
Twice 0.86 (0.49-1.52) 
Once a week 0.82 (0.46-1.45) 
<1 per week 0.68 (0.38-1.21) 
No activity 0.71 (0.41-1.25) 
P=.690 
Commuting 
At least once a week 1.00 
No activity 0.79 (0.48-1.31) 
P= .363 
Difficulty in Stair Climbing 
Difficulty In Walking  
Global LPTA  
High 1.00 
Moderate 0.93 (0.56-1.53) 
Low 1.49 (0.99-2.24) 
p = 0.34 
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LTPA energy expenditure index  
High 1.00 
Moderate 0.92 (0.65-1.30) 
Low 0.99 (0.64-1.51) 
P= .869 
LTPA frequency intensity 
Vigorous 1.00 
Moderate 0.95 (0.62-1.47) 
Light 1.81 (1.20-2.73) 
No activity 1.16 (0.73-1.85) 
P= .009 
Fitness activity 
>3x a week 1.00 
Twice 0.68 (0.42-1.12) 
Once a week 0.97 (0.60-1.56) 
<1 per week 0.98 (0.60-1.62) 
No activity 0.78 (0.48-1.26) 
P= .43 
Commuting 
At least once a week 1.00 
No activity 0.92 (0.64-1.33) 
P=.659 
 
Authors: Mannami T, Iso H, Baba S, Sasaki S, Okada K, Konishi M, Tsugane S; Japan Public Health 
Center-Based Prospective Study on Cancer and Cardiovascular Disease Group 
Year: 2004 
Citation: Stroke 35(6): 1248-53 
Country of study: Japan 
Aim of study: To assess the influence of smoking on fatal and nonfatal strokes 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Population-based cohort of 27,063 men and 27,435 women ages 40-59, and born between 1930 and 
1949, registered in administrative districts and supervised by public health centre areas in Jan. 1, 
1990  
Cohort from Ninohe, Yokote, Nagano, Ishikawa   
 
Study (eligible and selected) population 
Self-administered questionnaire (capturing smoking, drinking, diet) returned by 20,665 men (76%) and 
22,484 women (82%) in 1990/1992. Analysis restricted to 19,782 men and 21,500 women 
Follow-up: 11 years from 1990 to 2001. Person-months calculated from date of return of the baseline 
questionnaire to the first end point, death, or January 1, 2002, whichever was first. 
Exclusion: 
i) Individuals with stroke, myocardial infarction, angina pectoris, cancer at baseline (n=667 men and 


883 women) 
ii) Those with incomplete data (n=196 men and 85 women) 
iii) Loss to follow-up (n=14 men and 14 women) 
Attrition: 14 men and 14 women lost to follow-up 
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Exposures at midlife 
Self-reported smoking for both sexes categorised as never-smokers, ex-smokers, and current 
smokers; smoking habit for men categorized as: never-smoker, ex-smoker, current smoker, and 
number of cigarettes 1 to 19/d, 20 to 39/d, and >=40/d   
 
Outcomes at 55 years or over 
Fatal and nonfatal strokes assessed with medical records, death certificates 
 
Analysis 
Analysis strategy: The Cox proportional hazards model was used to assess the influence of smoking 
on fatal and nonfatal strokes 
Confounders: Age, alcohol intake, body mass index, history of diabetes (yes), education level, sports 
at leisure, frequency of fruit, vegetable, and fish servings , and public health centers 
 
Results, limitations, source of funding 
 Risks for current smokers compared with never-smokers were higher for total stroke (RR=1.27, 


[1.05, 1.54]), subarachnoid hemorrhage (RR=3.60, [1.62, 8.01]), ischemic stroke (1.66, [1.25, 
2.20]); the respective relative risks among women were 1.98 (1.42 to 2.77), 1.53 (0.86 to 4.25), 
2.70 (1.45 to 5.02), and 1.57 (0.86 to 2.87) 


Limitations: 
1. Self-reported data 
2. Limited generalizability of results to women and older men  
Source of funding: Ministry of Health, Labor, and Welfare of Japan 
 
Authors: Masaki M, Sugimori H, Nakamura K, Tadera M 
Year: 2003 
Citation: Asian Pacific Journal of Cancer Prevention 4(1): 61-6 
Country of study: Japan 
Aim of study: Identify dietary patterns that may change stomach cancer risk 
Study design: Cohort 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 200,000 
 
Study (eligible and selected) population 
Number of people: 5,644 
Characteristics:  
Vegetable and fruit  
Low  
Entire cohort (%)  33.4 
Mean age (years) 50.1 
Mean BMI 23.1 
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Education (% university)  58.9 
History of peptic ulcer (% yes) 17.9 
Family history of stomach cancer (% yes) 10.3 
Cigarette smoking (%)  
Never 18.8 
Past 21.2 
Current  60.1 
Alcohol drinking (%) 
No 17.2 
Light  32.4  
Heavy  50.4   
Middle  
Entire cohort (%) 34.5   
Mean age (years) 51.7 
Mean BMI 23.2 
Education (% university)  62.3 
History of peptic ulcer (% yes) 20.1 
Family history of stomach cancer (% yes) 8.3 
Cigarette smoking (%)  
Never 21.1 
Past 29.3 
Current  49.7 
Alcohol drinking (%) 
No 18.3 
Light  36.3  
Heavy  45.4 
High 
Entire cohort (%) 32.1   
Mean age (years) 53.2  
Mean BMI 23.2 
Education (% university)  64.4  
History of peptic ulcer (% yes) 22.3 
Family history of stomach cancer (% yes) 10.9 
Cigarette smoking (%)  
Never 21.1 
Past 34.3 
Current  44.6   
Alcohol drinking (%) 
No 19.6 
Light   38.3 
Heavy  42.1   
Western breakfast  
Low  
Entire cohort (%) 32.6   
Mean age (years) 51.9 
Mean BMI 23.4 
Education (% university)  54.6 
History of peptic ulcer (% yes) 20.5 
Family history of stomach cancer (% yes) 10.7 
Cigarette smoking (%)  
Never 17.8 
Past 28.6 
Current  53.7 
Alcohol drinking (%) 
No 12.1 
Light   27.9 
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Heavy 60.0 
Middle  
Entire cohort (%)  32.9 
Mean age (years) 50.8 
Mean BMI 23.2 
Education (% university)  62.0 
History of peptic ulcer (% yes) 18.0 
Family history of stomach cancer (% yes) 8.6 
Cigarette smoking (%)  
Never 21.6 
Past 26.0 
Current  52.4 
Alcohol drinking (%) 
No 18.9 
Light   34.7 
Heavy  46.4 
High 
Entire cohort (%) 34.5   
Mean age (years) 52.0 
Mean BMI 23.0 
Education (% university)  68.5 
History of peptic ulcer (% yes) 21.6 
Family history of stomach cancer (% yes) 10.0 
Cigarette smoking (%)  
Never 21.6 
Past 29.9 
Current  48.6 
Alcohol drinking (%) 
No 23.7 
Light  43.9  
Heavy 32.5 
Meat  
Low  
Entire cohort (%)  33.7 
Mean age (years) 53.4 
Mean BMI 23.2 
Education (% university)  63.9 
History of peptic ulcer (% yes) 21.5 
Family history of stomach cancer (% yes) 10.3 
Cigarette smoking (%)  
Never 22.4 
Past 33.8 
Current  43.8 
Alcohol drinking (%) 
No 23.2 
Light  38.8  
Heavy 38.0 
Middle  
Entire cohort (%)  35.5 
Mean age (years) 51.1 
Mean BMI 23.2 
Education (% university)  60.0 
History of peptic ulcer (% yes) 20.3 
Family history of stomach cancer (% yes) 8.9 
Cigarette smoking (%)  
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Never 19.2 
Past 26.8 
Current  54.0 
Alcohol drinking (%) 
No 15.9 
Light  37.0  
Heavy  47.1 
High 
Entire cohort (%)  30.8 
Mean age (years) 50.1 
Mean BMI 23.2 
Education (% university)  61.7 
History of peptic ulcer (% yes) 18.2 
Family history of stomach cancer (% yes) 10.2 
Cigarette smoking (%)  
Never 19.4 
Past 23.6 
Current  57.1 
Alcohol drinking (%) 
No 15.8 
Light  30.6  
Heavy 53.6 
Rice/snacks 
Low 
Entire cohort (%) 33.6  
Mean age (years) 51.4 
Mean BMI 23.1 
Education (% university)  60.3 
History of peptic ulcer (% yes) 21.4 
Family history of stomach cancer (% yes) 10.0 
Cigarette smoking (%)  
Never 16.0 
Past 27.5 
Current  56.4 
Alcohol drinking (%) 
No 13.2 
Light  33.1  
Heavy 53.8 
Middle  
Entire cohort (%)  32.9 
Mean age (years) 51.1 
Mean BMI 23.2 
Education (% university)  63.0 
History of peptic ulcer (% yes) 18.8 
Family history of stomach cancer (% yes) 9.4 
Cigarette smoking (%)  
Never 18.9 
Past 27.4 
Current  53.7 
Alcohol drinking (%) 
No 15.8 
Light   36.5 
Heavy  47.7 
High 
Entire cohort (%)  33.5 
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Mean age (years) 52.4 
Mean BMI 23.2 
Education (% university)  62.4 
History of peptic ulcer (% yes) 20.0 
Family history of stomach cancer (% yes) 10.0 
Cigarette smoking (%)  
Never 26.1 
Past 29.6 
Current  44.4 
Alcohol drinking (%) 
No 26.0 
Light   37.4 
Heavy 36.6 
 
Exposures at midlife 
Relevant exposures: Frequency of consumption of selected foods, health condition, medical history, 
smoking and drinking habits, exercise and leisure time, places of birth, and working situat ion 
Time: 1988 
Measurement of exposure: Self-report questionnaire 
Location: Tokyo, Japan 
Recruitment strategy: Not reported 
Length of follow-up: 10 years of follow-up 
Response rate and loss to follow-up: Subjects who had retired from their firms before the start of 
the study (n=8), having a past history of cancer (n=11), incomplete description of food consumption 
questionnaire (n=102),  those identified within first year follow-up (n=71) 
Eligible population: Members of the Health Insurance Society of Tokyo Stockbrokerage 
 
Outcomes at 55 years or over 
Outcomes: Stomach cancer 
Outcome measurement: Detailed statements of medical care (performed for insured persons) by 
medical care facilities 
Time: Until the dates of the events or the end of follow-up (August 31, 1998) whichever occurred first 
 
Analysis 
Analysis strategy: Cox proportional hazard regression model 
Confounders: Age (10 years age groups), cigarette smoking (never, former current), alcohol drinking 
(no or current drinker), and history of peptic ulcer and family history of stomach cancer (yes or no). 
 
Results, limitations, source of funding 
Number: 86 incident cases of stomach cancer 
Effect estimates: 
Rate Ratios for Stomach Cancer According to Tertiles of Dietary Pattern 
RR 95% CI 
Vegetable and fruit  
Low 1.00  
Middle 1.06 (0.61-1.87)  
High 0.78 (0.42-1.44) 
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P trend .56 
Western breakfast  
Low 1.00  
Middle 0.59 (0.33-1.08) 
High 0.71 (0.40-1.24) 
P trend .20 
Meat  
Low 1.00  
Middle 0.55 (0.29-1.01) 
High 1.10 (0.64-1.89) 
P trend .07  
Rice/snacks 
Low 1.00  
Middle 0.52 (0.27-1.01) 
High 1.19  (0.71-2.02) 
P trend .05 
Significant trends: There were no clear associations between the four major dietary patterns and 
stomach cancer risk 
Limitations:  
1. Relatively small size of cohort 
2. Food consumption data in summer only 
3. Case ascertainment only through medical records provided by various clinical sites 
4. No data on histological classification of stomach cancer 
5. Portion size and energy intake were not available  
Source of funding: Grant-in-Aid for Scientific Research from the Ministry of Education, Science, 
Sports and Culture of Japan: 61010076, 62010074, 63010074, 1010068, 2151065, 3151064, 
4151063, 5151069, 6279102 
 
Authors: Meisinger C, Löwel H, Heier M, Kandler U, Döring A 
Year: 2007 
Citation: European Journal of Cardiovascular Prevention & Rehabilitation 14(6): 788-92. 
Country of study: Germany 
Aim of study: To examine sex-specific associations between sports activities in leisure time and 
incident myocardial infarction 
Study design: Independent cross-sectional surveys 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 7823 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 3501 men and 3475 women 
Characteristics:  
No sports activities in leisure time 
Men: Age (years) 58.5 (8.0); Education ( < 12 years, %) 77.6; BMI (kg/m2) 28.1 (3.8); Regular 
smoking (%) 27.7; Alcohol intake 0 g/day (%) 17.7, 0.1–39.9 g/day (%) 47.0; > 40 g/day (%) 35.3; 
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Parental history of MI (%) 14.3 
Women: Age (years) 58.5 (8.1); Education ( < 12 years, %) 90.7; BMI (kg/m2) 28.3 (4.9); Regular 
smoking (%) 11.2; Alcohol intake 0 g/day (%) 52.1, 0.1–19.9 g/day (%) 33.0, > 20 g/day (%) 14.9; 
Parental history of MI (%) 18.4 
Low level of sports activities in leisure time 
Men: Age (years) 57.2 (8.0); Education ( < 12 years, %) 72.1; BMI (kg/m2) 27.9 (3.3); Regular 
smoking (%) 24.8; Alcohol intake 0 g/day (%) 14.2, 0.1–39.9 g/day (%) 48.8, > 40 g/day (%) 37.0; 
Parental history of MI (%) 17.2 
Women: Age (years) 6.1 (7.3); Education ( < 12 years, %) 87.6; BMI (kg/m2) 27.7 (4.5); Regular 
smoking (%) 16.3; Alcohol intake 0 g/day (%) 46.0, 0.1–19.9 g/day (%) 37.3, > 20 g/day (%) 16.8; 
Parental history of MI (%) 20.7 
Moderate level of sports activities in leisure time 
Men: Age (years) 55.7 (7.6); Education ( < 12 years, %) 59.8; BMI (kg/m2) 27.6 (3.3); Regular 
smoking (%) 21.0; Alcohol intake 0 g/day (%) 13.6, 0.1–39.9 g/day (%) 53.5, > 40 g/day (%) 32.8; 
Parental history of MI (%) 18.7 
Women: Age (years) 55.8 (7.8); Education ( < 12 years, %) 86.0; BMI (kg/m2) 26.6 (4.2); Regular 
smoking (%) 12.4; Alcohol intake 0 g/day (%) 41.5, 0.1–19.9 g/day (%) 38.5, > 20 g/day (%) 20.0; 
Parental history of MI (%)23.7 
High level of sports activities in leisure time 
Men: Age (years) 57.2 (8.2); Education ( < 12 years, %) 60.3; BMI (kg/m2) 27.3 (3.1); Regular 
smoking (%) 16.0; Alcohol intake 0 g/day (%) 17.7, 0.1–39.9 g/day (%) 52.5; > 40 g/day (%) 29.7; 
Parental history of MI (%) 19.6 
Women: Age (years) 56.8 (7.8); Education ( < 12 years, %) 81.3; BMI (kg/m2) 26.5 (4.3); Regular 
smoking (%) 12.4; Alcohol intake 0 g/day (%) 42.3, 0.1–19.9 g/day (%) 36.5, > 20 g/day (%) 21.2; 
Parental history of MI (%) 25.0 
Location: Germany  
Recruitment strategy: Not reported 
Length of follow-up: Median of 8.6 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Men and women aged 45–74 years who participated in one of the three 
MONICA Augsburg surveys  
Excluded populations: 248 study participants with incomplete data on any of the included variables 
and 599 persons with angina pectoris or prevalent MI at baseline 
 
Exposures at midlife 
Relevant exposures: Sports activities in leisure time 
Time: 1984/1985, 1989/1990 and 1994/1995 
Measurement of exposure: Standardized interview 
Leisure-time physical activity was assessed by a four-level graded scale assessing leisure time 
activities during summer and wintertime (0, <1, 1–2 and more than 2h/week). 
 
Outcomes at 55 years or over 
Outcomes: Incidence of nonfatal MI or fatal coronary death, including sudden cardiac death 
Outcome measurement: MONICA/KORA Augsburg coronary event registry 
Time: 2002    
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Analysis 
Analysis strategy: Cox proportional hazard models  
Confounders: Physical activity, age, smoking status, alcohol intake, history of diabetes, education 
and parental history of MI, intermediary risk factors actual hypertension, dyslipidemia, and BMI  
 
Results, limitations, source of funding 
Number: 295 men and 91 women 
Effect estimates: 
No sports activities in leisure time 
Men 1.0 
Women 1.0 
Low level of sports activities in leisure time 
Men 1.01 (0.73–1.40) 
Women 1.00 (0.56–1.78) 
Moderate level of sports activities in leisure time 
Men 0.78 (0.56–1.10) 
Women 0.49 (0.24–1.00) 
High level of sports activities in leisure time 
Men 0.84 (0.59–1.18) 
Women 0.21 (0.05–0.87) 
Significant trends: Moderate or high levels of sports activities in leisure time are associated with a 
significantly reduced risk of MI in women, but not men from the general population 
Limitations:  
1. Self-reported information on physical activity 
2. Focused on sports activities in leisure time only 
3. Small number of cases in women of the two highest physical activity categories 
Source of funding: GSF National Research Center for Environment and Health, Federal Ministry of 
Education, Science, Research and Technology (01 ER 9701/4) and the German Research Foundation 
(DFG) (TH 784/2-1) 
 
Authors: Menotti A, Lanti M, Puddu PE 
Year: 2000  
Citation: Italian Heart Journal 1(11): 749-57 
Country of study: Italy  
Aim of study: To describe the comprehensive disease burden related to cardiovascular diseases of 
atherosclerotic-hypertensive origin in a population sample of middle-aged men  
Study design: Prospective cohort 
Quality score: (++, + or -): +  
 
Source population 
Number of people: Not reported 
Demographics: Not reported 
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Study (eligible and selected) population 
Number of people: 1712 
Characteristics:  
Age (years) 49.8 ± 5.1 
Cigarettes (n/day) 8.7 ± 9.5 
Diabetes(%) 4.8 
Corneal arcus(%) 13.9 
Vital capacity (dl) 45.7 ± 8.0 
Cholesterol (mmol/1) 5.21 ± 1.06 
Systolic blood pressure (mmHg) 143.6 ± 21.O 
Location: Crevalcore in Northern Italy and Montegiorgio in Central Italy 
Recruitment strategy: Not reported 
Length of follow-up: 2S-year follow-up 
Response rate and loss to follow-up: 98.8% 
Eligible population: Italian middle-aged men 
Excluded populations: Subjects with cardiovascular diseases at entry examination 
 
Exposures at midlife 
Relevant exposures: Smoking habits 
Time: 1960 
Measurement of exposure: Elicited from a questionnaire allowing us to estimate the daily average 
consumption of cigarettes (nlday)  
 
Outcomes at 55 years or over 
Outcomes: Morbidity and mortality 
Outcome measurement: Causes of death were allocated reviewing and combining together 
information from several sources such as death certificates, hospital and medical records, interviews 
with physicians, relatives of the deceased and any other witness of the fatal event.  
Morbidity data obtained via a) interim quinquennial; b) information obtained in relation to causes of 
death; c) periodic visits to local physicians and hospitals for identification of new cases; d) home visits 
to subjects suspected of having developed a new CV event; e) postal questionnaire and postal clinical 
records in a few cases 
Time: Not reported 
 
Analysis 
Analysis strategy: Log-linear model incorporating the Weibull distribution 
Confounders: Age, Cigarettes, diabetes, corneal arcus, vital capacity, cholesterol and systolic blood 
pressure 
 
Results, limitations, source of funding 
Number: 126 for CHD, 62 for stroke, 8 for PAD, 9 for other heart diseases, 24 for lung cancer, 126 for 
other cancer locations, 21 for chronic bronchitis, 8 for infectious diseases, 25 for violence, and 75 for 
all other causes 
Effect estimates: 
CHD-H  
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Coefficient T value 
Age -0.0308 -3.69  
Cigarettes -0.0101 -2.60  
CHD-A  
Coefficient T value 
Age -0.0281 -3.63  
Cigarettes -0.0070 -1.89   
STR-H  
Coefficient T value 
Age -0.0471 -5.17  
Cigarettes  -0.0038 -0.89  
STR-A  
Coefficient T value 
Age -0.0471 -.5.55  
Cigarettes 0.0041 -1.02   
PAD  
Coefficient T value 
Age  -0.0450 -3.27  
Cigarettes 0.0276 -4.45 
CVD 
Coefficient T value 
Age -0.0401 -6.42 
Cigarettes -0.0115 -3.95 
Delta for Hazard ratio, Hazard ratio, (95% Cl) 
Age (years) 5, 1.29, (1.19-1.39) 
Cigarettes (n/day) 10, 1.16 (1.08-1.24) 
Significant trends: Incidence of cardiovascular disease is higher than CHD 
Limitations: Not reported 
Source of funding: Personal grant to the senior author (AM) from the Association for Cardiac 
Research. Rome, Italy, and by a grant of the Martinson Clinical Foundation, Wayzata. Minnesota, 
USA. 
 
Authors: Menotti A, Lanti M, Maiani G, Kromhout D 
Year: 2006 
Citation: Aging Clinical and Experimental Research 18(5): 394-406 
Country of study: Italy 
Aim of study: Survival and all-cause mortality in two cohorts of middle-aged men followed for 40 
years  
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Number of people: Not reported 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1712 
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Characteristics: Not reported 
Location: Crevalcore in Northern ltaly and Montegiorgio in Central Italy 
Recruitment strategy: Not reported 
Length of follow-up: 40 years 
Response rate and loss to follow-up: 98.8%  
Eligible population: Middle-aged men 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Physical activity, cigarette smoking, diet 
Time: 1960 
Measurement of exposure: Questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Causes of death and morbidity 
Outcome measurement: Death certificates, hospital and medical records, interviews with physicians 
and relatives of the deceased, and any other witnesses of fatal events. 
Time: Not reported 
 
Analysis 
Analysis strategy: Proportional hazard model 
Confounders: Age; father history, mother history, family history of cardiovascular diseases; marital 
status children; job relatedphysical activity, cigarette smoking, diet of any type followed by subjects; 
height, weight, body mass index (BMI), trunk/height ratio, biacromial diameter, bicrystal diameter, 
shoulder/pelvis shape. laterality/linearity index, tricipital skinfold thickness. subscapular skinfold 
thickness, arm circumference; systolic blood pressure. Diastolic blood pressure, rnean blood pressure, 
heart rate: vital capacity, forced expiratory volume; serum cholesterol, urine protein. urine glucose: 
baldness. cornealarcus. xanthelasma: diagnoses of Cardiovascular diseases, cancer. diabetes, 
chronic bronchitis; history of lung tuberculosis, bronchial asthma, peptic ulcer, intestinal diseases. liver 
diseases, gall bladder diseases. kidney stones. other genito-urinary diseases; thyroid disease;minor 
ECG abnormalities at rest. exercise ECG abnormalities 
 
Results, limitations, source of funding 
Number: 1434 deaths (83.8%) 
Effect estimates: 
Risk factor Coefficient and (SE) Hazard ratio (95% confidence) Standardized Coefficient and (rank)  
Age 0.1021 (0.0064) 1.67 (1 56-1.77) 0.5152 (1) 
Father history.0.1692 (0.0679) 1.18 (1.04-135) 0.0689 (10) 
Mother history 0.2166 (0.0695) 1.24 (1.08-1.42) 0.0875 (7) 
Physical activity -0.0986 (0.0446) 0.91 (0.83-0.09) -0.0636 (13) 
Cigarette smoking 0.0194 (0.0029) 1.21 (1.15-1.29) 0.1841 (3) 
Body mass index (linear) -0.1425 (0.0721) 0.57 (0.33-1.00) --- 
Body mass index (quadratic) 0.0025 (0.0013) 1.65 (0.99-2.74) --- 
Mid-arm circumference -0.0036 (0.0017) 0.91 (0.84-0.99) -0.0840(8} 
Mean blood pressure 0.0205 (0 0024) 1.36 (1.27-1.46) 0.2764 (2) 
Forced expiratory volume in 3/4 sec -0.5770 (0.1256) 0 87 (0.81-0.92) -0.1439(4} 
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Serum cholesterol 0.0851 (0.0271) 1.09 (1.03-1.15) 0.0908 (6) 
Corneal arcus 0.1838 (0.0795) 1.20 (1.03-1.40) 0.0643 (12) 
Xanthelasma 0 5550 (0.21421) 1.74 (1.14-2.65) 0.0685 (11) 
Diagnosis of cardiovascular disease 0.3714 (0.1315) 1.45 (1.12-1.88) 0.0761 (9) 
Diagnosis of cancer 2.1717 (0.4554) 8.77 (3.59-21 42) 0.1232(5) 
Diagnosis of diabetes 0.2193 (0.1103) 1.25 (1.00-1.55) 0.0549 (14) 
Significant trends: During a 40-year period 15 mainly cardiovascular risk factors were highly 
predictive of all-cause mortality and survival in middle-aged men 
Limitations: Not reported 
Source of funding: The company Medrisk of Roma, Italy, contributed financially to this analysis  
 
Authors: Menotti A, Alberti-Fidanza A, Fidanza F 
Year: 2012 
Citation: Nutrition, Metabolism and Cardiovascular Diseases 22(4): 369-75 
Country of study: Italy 
Aim of study: To test the adequacy of the Mediterranean Adequacy Index (MAI) as a predictor of 
CHD mortality 
Study design: Longitudinal 
Quality score: (++, + or -): - 
 
Source population 
Men ages 40-59 years of two rural cohorts living in Crevalcore and Montegiorgio, Italy 
 
Study (eligible and selected) population 
1712 men (98% of the roster) were examined in 1960; of these, 1286 men were re-examined in 1965. 
Study restricted to 1139 men free from CHD at study entry and with complete data  
Sociodemographics: Mean age of 34.5 years at baseline 
Exclusion: 
i) Men who died between 1960 and 1965 (n=90) 
ii) Men with missing data (n=278) 
iii) Men with CHD 
Attrition: - 
 
Exposures at midlife 
The adequacy of the Mediterranean Adequacy Index (MAI), which  captures the healthiness of a diet, 
was tested as a predictor of CHD mortality 
Mediterranean Adequacy Index (MAI) 
 In 1960, participant diet was captured through weighted-record method for 1 week during 3 


seasons from a subsample of 28 men from Crevalcore and 34 from Montegiorgio 
 In 1965, food intake of all participants was assessed through dietary-history method 
 Dietary intake data was used to create the MAI: 
 The MAI measures the similarity of various diets to the Reference Mediterranean Dietary Pattern, 


and an MAI score ranging from 0 to 100 is obtained by dividing the sum of percentages of dietary 
energy of healthy Mediterranean diet food groups (e.g., cereals, legumes, vegetables) by the sum 
of the percentages of dietary energy of other food groups not characteristic of a Mediterranean 
diet (e.g., milk, cheese, meat, animal fats, cakes, pies, sugar) 
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Outcomes at 55 years or over 
CHD deaths occurring during 40 years after 1965 examination ascertained through death certificates, 
medical records, physical interviews, interviews with relatives or other witnesses of fatal events  
 
Analysis 
Analysis strategy: Reduced rank regression was used to derive dietary patterns with C-reactive 
protein, IL-6 and IL-18 as responses; partial least squares and principal components regression was 
also used 
Confounders: Aage, survey, BMI, place of residence (urban/rural), actual hypertension (yes/no), 
education level (low/ high), self-reported diagnosis of diabetes, physical activity (active/not active), 
energy intake (kcal/day), ratio of total cholesterol and HDL cholesterol, smoking status  
 
Results, limitations, source of funding 
 79 CHD fatal events in 20 years, and 162 in 40 years 
 The coefficient of lnMAI was  negative, and thus, had a protective effect against CHD mortality at 


20 and 40 years (hazard ratios for 1 unit of lnMAI: HR=0.74, [0.55, 0.99], and HR=0.79, [0.64, 
0.97] for each follow-up time period, respectively) 


 Hazard ratio of 1 unit of lnMAI (2.7 units of MAI) was associated with a CHD mortality reduction of 
26% and 21% at 20 and 40 years of follow-up, respectively 


Limitations: Small sample size 
Source of funding: None reported 
 
Authors: Meyer J, Döring A, Herder C, Roden M, Koenig W, Thorand B  
Year: 2011 
Citation: European Journal of Clinical Nutrition 65(7): 800-7.  
Country of study: Germany 
Aim of study: To determine the association between dietary patterns, subclinical inflammation, 
incident coronary heart disease and mortality 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Three cross-sectional surveys were conducted during 1984-1995 in Southern Germany 
 
Study (eligible and selected) population 
981 males ages 45-64 years with complete data for survey 1 (n=594/899) and survey 3 (n=387/430) 
conducted in 1984-85 and 1994-95, respectively  
Participants were on average 54.9 years at time of exposure assessment 
Follow-up: 1984-1995 to 2002 for CHD case development or 2007 for CHD mortality 
Median follow-up time until occurrence of acute coronary event was 16.7 and 7.9 years for CHD 
survey 1 and survey 3, respectively 
Median follow-up time until death was 22.8 and 12.9 years for survey 1 and survey 3, respectively 
Exclusion: - 
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Exposures at midlife 
7-day dietary record completed by participants through surveys  
Food consumed assessed through weighing techniques and household measures  
 
Outcomes at 55 years or over 
Incidence of fatal or non-fatal myocardial infarction and all-cause mortality were study end points 
Deaths were identified through population registries and the underlying cause of death ascertained 
through death certificates, while myocardial infarctions occurring before 75 years were identified 
through population-based coronary event registry and questionnaire 
Self-reported non-fatal incident myocardial infarction cases were validated using hospital 
records/physicians  
Pro-inflammatory markers CRP, IL-6 and IL-18 measured through blood samples at the time the 
surveys were administered 
 
Analysis 
Analysis strategy: Reduced rank regression was used to derive dietary patterns with C-reactive 
protein, IL-6 and IL-18 as responses; partial least squares and principal components regression was 
also used 
Confounders: Age, survey, BMI, place of residence (urban/rural), actual hypertension (yes/no), 
education level (low/ high), self-reported diagnosis of diabetes, physical activity (active/not active), 
energy intake (kcal/day), ratio of total cholesterol and HDL cholesterol, smoking status  
 
Results, limitations, source of funding 
 101 participants had an acute coronary event, and 292 died (88 died from CHD) during follow-up  
 High intakes of meat, soft drinks and beer and low intakes of vegetables, fresh fruit, chocolates, 


cake, pastries, wholemeal bread, cereals, muesli, curd, condensed milk, cream, butter, nuts, 
sweet bread spread and tea was associated with a high score of the RRR-derived pattern  


 A high score was associated with a high risk for all-cause mortality (HR=1.16, [1.00, 1.33], 
respectively) 


Limitations: 
1. Cannot generalise to women 
2. Limited study power  
3. Participants may have changed dietary behaviour over time, which may attenuate association 


between dietary behaviour at baseline and end points  
Source of funding: Helmholtz Zentrum Munchen, the Federal Ministry of Education and Research, 
Berlin, German Research Foundation, Bonn, University of Ulm, the German Diabetes Center, 
Dusseldorf, the Federal Ministry of Health, the Ministry of Innovation, Science, Research and 
Technology of the state North Rhine Westphalia 
 
Authors: Miura K, Greenland P, Stamler J, Liu K, Daviglus ML, Nakagawa H 
Year: 2004 
Citation: American Journal of Epidemiology 15;159(6): 572-80 
Country of study: USA 
Aim of study: Associations between food group intake and subsequent blood pressure change 
Study design: Prospective population study 
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Quality score: (++, + or -): + 
 
Source population 
Number of people: 5,397 
Demographics: Not reported   
 
Study (eligible and selected) population 
Number of people: 2,080 
Characteristics:  
Mean (SD) 
Age (years) 48.5 (4.4)  
Height (cm) 174.6 (6.4)  
Weight (kg) 78.1 (11.0)  
Body mass index (weight (kg)/height (m)2) 25.6 (3.2)  
Obesity (body mass index ≥30) (%) 8.5 
Current smoker (%) 53.0 
No. of cigarettes per day: all  10.2 (11.0)  
No. of cigarettes per day: smokers  17.8 (8.8) 
Current drinker (%)   85.8 
Current alcohol consumption: all (ml/day) 16.2 (20.3)  
Current alcohol consumption: drinkers (ml/day) 118.8 (20.7)  
Education (no. of years)  11.2 (2.5)  
Total energy (kcal) 3,124 (777)  
Total fat (% of kcal)  42.8 (4.2) 
Location: Chicago, Illinois 
Recruitment strategy: Random selection 
Length of follow-up: 7 year 
Response rate and loss to follow-up 67.1% 
Eligible population: Men aged 40–55 years. Employed at the Hawthorne Works of the Western 
Electric Company in Chicago 
Excluded populations: Missing baseline dietary assessments (n = 191); blood pressure (n = 72); 
educational attainment (n = 223); previously diagnosed diabetes mellitus (n = 31); prior myocardial 
infarction (n = 44), and/or fewer than three follow-up examinations between 1960 and 1966 (n = 184).   
 
Exposures at midlife 
Relevant exposures: Nutrient intake 
Time: 1958-1959 
Measurement of exposure: Two nutritionists using standardised interviews and questionnaires 
based on Burke’s comprehensive dietary history method 
 
Outcomes at 55 years or over 
Outcomes: Systolic blood pressure or diastolic blood pressure 
Outcome measurement: Standard mercury sphygmomanometers 
Time: 1966 
 
Analysis 
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Analysis strategy: Generalised estimating equation models 
Confounders: Baseline age, weight at each year, height, education, smoking, alcohol consumption, 
daily intake of 12 nutrients 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Relation between baseline food intake and adjusted average annual change in men’s systolic 
blood pressure 
Change/ year (mmHg) p value 
Vegetables (cups/month)  
14–42 –0.29 0.096 
>42 –0.08 0.801 
Fruits (cups/month)  
14–42 –0.29 0.043 
>42  –0.22 0.307 
Fish (120-g units/month)  
<4 –0.34 0.095 
4–8 –0.22 0.286 
>8 –0.41 0.085 
Beef-veal-lamb (120-g units/month)  
8–20 0.76 0.026 
>20 0.80 0.022 
Pork (120-g units/month)  
4–8 0.55 0.002 
>8 0.33 0.060 
Poultry (120-g units/month)  
4–8 0.21 0.072 
>8 0.49 0.012 
Relation between baseline food intake and adjusted average annual change in men’s diastolic 
blood pressure 
Change/ year (mmHg) p value 
Vegetables (cups/month)  
14–42 –0.11 0.269 
>42 –0.06 0.713 
Fruits (cups/month)  
14–42 –0.13 0.115 
>42  –0.19 0.119 
Fish (120-g units/month)  
<4 –0.11 0.282 
4–8 –0.03 0.811 
>8 –0.17 0.190 
Beef-veal-lamb (120-g units/month)  
8–20 0.29 0.089 
>20 0.41 0.022 
Pork (120-g units/month)  
4–8 0.06 0.592 
>8 0.04 0.735 
Poultry (120-g units/month)  
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4–8 0.18 0.006 
>8 0.25 0.031 
Significant trends: Higher intakes of vegetables and of fruits were related to less of an increase in 
SBP and DBP over time. Men with a higher intake of red meat had a significantly greater increase in 
blood pressure. Men with a higher poultry intake had a significantly greater annual increase in blood 
pressure. Men with a higher fish intake tended to have less of an increase in blood pressure. 
Limitations:  
Author 
1. Data collection for this study took place over 40 years ago 
2. No information on dietary sodium chloride, potassium, magnesium, or fibre intakes  
3. Misclassification of intake for each food.  
4. Unmeasured non-dietary factors.  
5. Findings may (or may not) be generalisable beyond middle-aged, non-Hispanic White males.  
Reviewer: No control for medication use 
Source of funding: American Heart Association and its Chicago and Illinois affiliates; the National 
Heart, Lung, and Blood Institute (HL 15174, HL 21010, and HL 03387); the Chicago Health Research 
Foundation; the Otho S. Sprague Foundation; the Research and Education Committee of the 
Presbyterian-St. Luke’s Hospital; the Illinois Foundation; and private donors 
 
Authors: Moayyeri A, Kaptoge S, Luben RN, Wareham NJ, Bingham S, Reeve J, Khaw KT 
Year: 2009 
Citation: European Journal of Epidemiology 24(5): 259-66 
Country of study: UK 
Aim of study: Estimates of fracture risk 
Study design: Population-based cohort study 
Quality score: (++, + or -): +  
 
Source population 
Number of people: 25,639 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 25,311 
Characteristics: 
Women  
Fracture 
n = 649 
Age (years) 64.7 (8.4) 
History of fracture 117 (11.1%) 
Height (cm) 160.2 (6.3) 
Weight (kg) 67.4 (12.4) 
Body mass index (kg/m2) 26.2 (4.5) 
Current smoking 64 (9.9%) 
Alcohol intake (units/week) 1.5 (0.5–4.5) 
No fracture 
n = 13,186 
Age (years) 58.1 (9.2) 
History of fracture 936 (7.1%) 
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Height (cm) 161.0 (6.2) 
Weight (kg) 68.0 (11.8) 
Body mass index (kg/m2) 26.2 (4.3) 
Current smoking 1,508 (11.4) 
Alcohol intake (units/week) 2.5 (0.5–6.5) 
P value 
Age (years) \0.001 
History of fracture \0.001 
Height (cm) 0.002 
Weight (kg) 0.2 
Body mass index (kg/m2) 0.9 
Current smoking 0.2 
Alcohol intake (units/week) \0.001 
Men 
Fracture 
n = 276 
Age (years) 61.9 (9.7) 
History of fracture 25 (9.1%) 
Height (cm) 174.4 (6.4) 
Weight (kg) 80.7 (11.9) 
Body mass index (kg/m2) 26.5 (3.4) 
Current smoking 38 (13.8%) 
Alcohol intake (units/week) 7 (2–16.5) 
No fracture 
n = 11,200 
Age (years) 59.0 (9.3) 
History of fracture 654 (5.8%) 
Height (cm) 174.0 (6.6) 
Weight (kg) 80.4 (11.5) 
Body mass index (kg/m2) 26.5 (3.3) 
Current smoking 1,362 (12.2%) 
Alcohol intake (units/week) 6 (2–14) 
P value 
Age (years) \0.001 
History of fracture 0.02 
Height (cm) 0.3 
Weight (kg) 0.6 
Body mass index (kg/m2) 0.9 
Current smoking 0.4 
Alcohol intake (units/week) 0.2 
Location: Norfolk, East Anglia 
Recruitment strategy: Age and sex registers of general practices 
Length of follow-up: 11.3 years (SD = 1.5; range 9.2–14.1) 
Response rate and loss to follow-up: Not reported 
Eligible population: Not reported 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Smoking and alcohol 
Time: 1993–1997 
Measurement of exposure: Smoking status was derived from responses to the questions ‘‘Have you 
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ever 
smoked as much as one cigarette a day for as long as a year?’’ and ‘‘Do you smoke cigarettes now?’’  
Alcohol consumption derived from a question ‘‘How many alcoholic drinks do you have each week?’’ 
with four separate categories of drinks.  
Total alcohol consumption was estimated as the total units of drinks consumed in a week 
 
Outcomes at 55 years or over 
Outcomes: Osteoporotic fractures 
Outcome measurement: Death certificates 
Time: March 2007 
 
Analysis 
Analysis strategy: Cox proportional hazards models 
Confounders: Age, sex, history of fractures, body mass index, smoking, and alcohol intake  
 
Results, limitations, source of funding 
Number: 925 incident fractures; 334 (36%) hip fractures; 154 (17%) clinical spinal fractures; 219 
(24%) wrist fractures 
Effect estimates: 
Any incident fracture 
HR (95% CI)                             
Women (649 cases)  
Age (years)1.08 (1.07–1.09)  
History of fracture 1.92 (1.57–2.36) 
Body mass index (kg/m2) 0.99 (0.97–1.01)  
Smoking status (current) 1.10 (0.85–1.43)  
Alcohol intake (units/week) 0.98 (0.97–1.00)  
C-index (95% CI)   
Derivation dataset 0.70 (0.67–0.72)  
Validation dataset 0.72 (0.67–0.76)  
Men (276 cases)  
Age (years) 1.04 (1.02–1.05)  
History of fracture 1.53 (1.01–2.31) 
Body mass index (kg/m2) 0.99 (0.96–1.03)  
Smoking status (current) 1.19 (0.84–1.68)  
Alcohol intake (units/week) 1.01 (1.01–1.02)  
C-index (95% CI)   
Derivation dataset 0.60 (0.55–0.64)  
Validation dataset 0.63 (0.56–0.70)  
Incident hip fracture 
HR (95% CI) 
Women (245 cases)  
Age (years)  1.14 (1.12–1.16) 
History of fracture 1.59 (1.14–2.20) 
Body mass index (kg/m2) 0.96 (0.93–0.99) 
Smoking status (current)  1.19 (0.77–1.83) 
Alcohol intake (units/week)  0.99 (0.97–1.02) 
C-index (95% CI)   
Derivation dataset  0.78 (0.75–0.81) 
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Validation dataset  0.82 (0.78–0.87) 
Men (89 cases) 
Age (years) 1.15 (1.11–1.18) 
History of fracture 1.73 (0.87–3.45) 
Body mass index (kg/m2) 0.95 (0.89–1.01) 
Smoking status (current) 1.38 (0.74–2.56) 
Alcohol intake (units/week) 1.01 (0.99–1.03) 
C-index (95% CI)  
Derivation dataset 0.79 (0.74–0.85) 
Validation dataset 0.79 (0.72–0.86) 
Significant trends: Statistically significant differences between men and women. The 10-year 
probability of fracture was approximately 1% in both men and women aged 40–45 years rising to 
about 17% for women and 5% for men aged 75 years with a previous history of fracture. 
Limitations:  
1. Lack of BMD assessment at the beginning of follow-up. 
2. Potential for under-registration of fracture outcomes in the cohort population. 
3. Participants are likely to be healthier and have lower fracture rates  
Source of funding: EPIC-Norfolk is supported by program grants from the Medical Research Council 
and Cancer Research UK with additional support from the Stroke Association, Research into Ageing, 
the Academy of Medical Sciences, British Heart Foundation, Department of Health, and the Wellcome 
Trust 
 
Authors: Morgan GS, Gallacher J, Bayer A, Fish M, Ebrahim S, Ben-Shlomo Y 
Year: 2012 
Citation: Journal of Alzheimer’s Disease 31(3): 569-580 
Country of study: Wales 
Aim of study: To determine the association between physical activity in mid-life and dementia in late-
life 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
2,512 mostly manual class men ages 45-59 and resident in this region during 1979-1983 were 
identified through electoral register and recruited (89% of eligible population)  
 
Study (eligible and selected) population 
Analysis restricted to 1005 men who took part in phase 2 (1984-1988) and phase 5 (2002-2004) of 
study and with complete variable data 
Follow-up: 16 years. Between phase 2 and phase 5, 125 people could not be traced 
Exclusion: -   
Attrition: 85% of subjects participating in phase 2 and 5 included (between these phases: participants 
had died [n=109], moved [n=86], did not wish to take part [n=295], could not be traced [n=125] or had 
incomplete  exposure/covariate or outcome data) 
 
Exposures at midlife 
Physical activity self-reported questionnaire data assessed: 
Work-related physical activity: combined score created that is indicative of occupational time spent 
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sitting, walking, lifting, and the total number of hours spent at work  
Leisure-time physical activity: total duration and frequency of participation in over thirty different 
leisure-time activities assessed over the past year, with each activity allocated an intensity score; 
finally, type, frequency, and duration of leisure-time physical activity were combined into a composite 
score for each participant 
 
Outcomes at 55 years or over 
Cognitive function screening using CAMCOG  
Clinical assessment for case ascertainment 
 included use of death certificates, community mental health team for older people used for those 
institutionalized (those clinically assessed underwent further tests and clinical exams) 
Outcome categories:  
1. Cognitive impairment not dementia (CIND) [further broken down into vascular vs. non-vascular 
CIND] 
2. Dementia [vascular dementia vs. non-vascular dementia] 
 
Analysis 
Analysis strategy: Logistic regression used to assess whether work-related and leisure-related 
physical activity in mid-life are related to dementia or cognitive impairment 
Confounders: Age, social class, National Adult Reading Test score, smoking status, marital status, 
self-reported history of vascular disease, alcohol consumption, body mass index, common mental 
disorder, anxiety 
 
Results, limitations, source of funding 
 No association between leisure-time activity and vascular or non-vascular subtypes 
 No association between work-related or leisure-related activity with dementia risk  
Limitations:  
1. Residual confounding, such as social networking and engagement 
2. Self-report can lead to non-differential misclassification and underestimation of true associations 
3. Possible that study was underpowered 
4. Associations may reflect healthy survivor effect 
Source of funding: Medical Research Council, Alzheimer’s Society 
 
Authors: Mursu J, Voutilainen S, Nurmi T, Tuomainen TP, Kurl S, Salonen JT 
Year: 2008 
Citation: British Journal of Nutrition 100(4): 890-5 
Country of study: Finland 
Aim of study: Investigate risk factors for CVD, atherosclerosis and related outcomes in middle-aged 
men from eastern Finland 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2682 
Demographics: Not reported 
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Study (eligible and selected) population 
Number of people: 1950 
Characteristics:  
Quartiles of flavonoid intake (mg/d) 
Mean SD 
1 (lowest)                            
Age (years) 51.9 5.4 
BMI (kg/m2) 26.7 3.4 
Leisure-time physical activity (kJ/d) 482.8 636.8 
Leisure-time physical activity (kcal/d) 115.4 152.2 
Smokers (%) 38.2  
Alcohol intake (g/week) 87.1 136.1 
Total fat intake (% of total energy) 40.2 6.4 
2                                 
Age (years) 53.2 5.3  
BMI (kg/m2) 26.8 3.5  
Leisure-time physical activity (kJ/d) 558.6 638.9  
Leisure-time physical activity (kcal/d) 133.5 152.7  
Smokers (%) 32.4   
Alcohol intake (g/week) 72.3 106.0  
Total fat intake (% of total energy) 38.6 6.4  
3                        
Age (years) 52.4 5.3  
BMI (kg/m2) 26.7 3.5  
Leisure-time physical activity (kJ/d) 670.7 825.5  
Leisure-time physical activity (kcal/d) 1603 197.3  
Smokers (%) 28.9   
Alcohol intake (g/week) 69.7 115.7  
Total fat intake (% of total energy) 37.5 6.1  
4 (highest) 
Age (years) 52.2 5.3 
BMI (kg/m2) 26.5 3.5 
Leisure-time physical activity (kJ/d) 605.4 677.4 
Leisure-time physical activity (kcal/d) 144.7 161.9 
Smokers (%) 19.9  
Alcohol intake (g/week) 60.5 95.2 
Total fat intake (% of total energy) 38.1 5.6 
P values 
Age (years) 0.001 
BMI (kg/m2) 0.506 
Leisure-time physical activity (kJ/d) , 0.001 
Leisure-time physical activity (kcal/d) , 0.001 
Smokers (%) , 0.001 
Alcohol intake (g/week) 0.003 
Total fat intake (% of total energy) , 0.001 
Location: Finland 
Recruitment strategy: Not reported 
Length of follow-up: Average follow-up time of 15·2 years 
Response rate and loss to follow-up: 82.9% of those eligible. There were no losses to follow-up 
Eligible population: Not reported 
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Excluded populations: Men who had history of CHD or stroke were excluded from the study 
 
Exposures at midlife 
Relevant exposures: Smoking and alcohol 
Time: March 1984-December 1989 
Measurement of exposure: The number of cigarettes, cigars and pipefuls of tobacco currently 
smoked daily, duration of regular smoking in years, alcohol consumption, recorded with a self -
administered questionnaire 
Consumption of foods was assessed with an instructed 4 day food recording by household measures 
 
Outcomes at 55 years or over 
Outcomes: Ischaemic strokes and CVD deaths, atherosclerosis and related outcomes 
Outcome measurement: 1984 and 1992 information of strokes were collected prospectively 
1993 post obtained by computer linkage to the national hospital discharge and death registers 
CVD deaths were ascertained by computer linkage to the national death registry using the Finnish 
social security number 
Time: 1984 - 1992 and 1993. CVD deaths from study entry to 31 December 2004 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age and examination years, BMI, systolic blood pressure, hypertension medication, 
serum HDL- and LDL-cholesterol, serum TAG, maximal oxygen uptake, smoking, family history of 
CVD, diabetes, alcohol intake, energy-adjusted intake of folate, vitamin E, total fat and saturated fat 
intake (percentage of energy) 
 
Results, limitations, source of funding 
Number: 102 ischaemic strokes and 153 CVD deaths 
 
Effect estimates: 
Quartiles of flavonoid intake (mg/d) 
1 
Ischaemic stroke 
Flavonols 1 
Flavones 1 
Flavanones 1 
Flavan-3-ols 1 
Anthocyanidins 1 
Total sum of flavonoids 1 
CVD mortality 
Flavonols 1 
Flavones 1 
Flavanones 1 
Flavan-3-ols 1 
Anthocyanidins 1 
Total sum of flavonoids 1 
2      
RR 95 % CI 
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Ischaemic stroke   
Flavonols 0.68 0.40, 1.14 
Flavones 1.12 0.60, 2.11 
Flavanones 0.83 0.47, 1.47 
Flavan-3-ols 1.24 0.73, 2.10 
Anthocyanidins 0.89 0.48, 1.63 
Total sum of flavonoids 1.65 0.98, 2.79 
CVD mortality   
Flavonols 1.22 0.77, 1.94 
Flavones 0.64 0.40, 1.05 
Flavanones 0.60 0.37, 0.98 
Flavan-3-ols 1.29 0.82, 2.04 
Anthocyanidins 0.51 0.30, 0.87 
Total sum of flavonoids 1.85 1.18, 2.90 
3                               
RR 95 % CI 
Ischaemic stroke   
Flavonols 0.54 0.30, 0.95 
Flavones 2.05 1.15, 3.65 
Flavanones 0.97 0.56, 1.71 
Flavan-3-ols 1.02 0.58, 1.80 
Anthocyanidins 1.58 0.91, 2.71 
Total sum of flavonoids 1.00 0.55, 1.81 
CVD mortality   
Flavonols 1.42 0.88, 2.28 
Flavones 0.64 0.40, 1.02 
Flavanones 0.97 0.62, 1.50 
Flavan-3-ols 1.03 0.64, 1.65 
Anthocyanidins 1.17 0.74, 1.86 
Total sum of flavonoids 1.05 0.63, 1.74 
4 (highest) 
RR 95 % CI 
Ischaemic stroke   
Flavonols 0.55 0.31, 0.99 
Flavones 1.30 0.69, 2.47 
Flavanones 0.89 0.49, 1.63 
Flavan-3-ols 0.59 0.30, 1.14 
Anthocyanidins 0.88 0.47, 1.62 
Total sum of flavonoids 0.71 0.37, 1.37 
CVD mortality   
Flavonols 1.26 0.75, 2.14 
Flavones 0.65 0.40, 1.05 
Flavanones 0.54 0.32, 0.92 
Flavan-3-ols 1.06 0.64, 1.65 
Anthocyanidins 0.99 0.62, 1.85 
Total sum of flavonoids 1.25 0.74, 2.11 
P trend 
Ischaemic stroke 
Flavonols 0.027 
Flavones 0.181 
Flavanones 0.870 
Flavan-3-ols 0.102 
Anthocyanidins 0.813 
Total sum of flavonoids 0.137 
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CVD mortality  
Flavonols 0.622 
Flavones 0.333 
Flavanones 0.266 
Flavan-3-ols 0.694 
Anthocyanidins 0.193 
Total sum of flavonoids 0.730 
Significant trends: A high intake of flavonoids decreases the risk of ischaemic stroke and possibly 
CVD mortality 
Limitations:  
1. Could not study the main sources of flavonoids.  
2. Seasonal variation in the 4d food recording 
Source of funding: Juho Vainio Foundation and Finnish Cultural Foundation, North-Savo Foundation   
 
Authors: Nafziger AN, Lindvall K, Norberg M, Stenlund H, Wall S, Jenkins PL… Weinehall L  
Year: 2007 
Citation: BMC Public Health 12;7:108 
Country of study: Sweden 
Aim of study: Characterise who is not gaining weight during a 10 year period in Sweden 
Study design: Longitudinal survey 
Quality score: (++, + or -): - 
 
Source population 
Number of people: 23,863 
Demographics: 
Non-participants (%) 
Age (years)  
30 29.9% 
40 39.3% 
50 30.8% 
Sex 
Male 50.4% 
Female 49.6% 
Education 
Low 21.8% 
Medium 52.6% 
High 25.6% 
Smoker 30.4% 
Snuff use 28.7% 
Physically inactive 42.9% 
 
Study (eligible and selected) population 
Number of people: 14,867 
Characteristics:  
Age (years) 
3023.4% 
40 39.7% 
50 36.9% 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  193 


Sex 
Male 46.6% 
Female 53.4% 
Education 
Low 22.8% 
Medium 53.9% 
High 23.4% 
Smoker 24.8% 
Snuff use 25.6% 
Physically inactive 41.5% 
Location: Västerbotten, Sweden 
Recruitment strategy: Not reported 
Length of follow-up: 10 years 
Response rate and loss to follow-up: The overall follow-up rate was 68.1%; the response rate 
among the eligible was 74% 
Eligible population: Men and women aged 30, 40 or 50 years at baseline 
Excluded populations: Participants who lacked a BMI were excluded. Participants with an initial BMI 
<18.5 or ≥30 kg/m2 were excluded. 1062 participants who moved out of the county, 503 individuals 
who died, and 7 who could not be located because of assignment of an anonymous civil number  
 
Exposures at midlife 
Relevant exposures: Physical activity, smoking and snuff use  
Time: 1990-1994 
Measurement of exposure: Participants completed a questionnaire that included questions use of 
tobacco products, physical activity. Participants were classified as smokers (yes/no) and snuff users 
(Swedish moist snuff (snus); yes/no) 
 
Outcomes at 55 years or over 
Outcomes: Weight gain 
Outcome measurement: BMI 
Time: 2000-2004 
 
Analysis 
Analysis strategy: Multivariate logistic regression model 
Confounders: Not reported 
 
Results, limitations, source of funding 
Number: 9625 categorised as gainers 
Effect estimates: 
Odds Ratio (95% CI) 
Men  
30 yr 1.00 
40 yr 1.13 (0.99, 1.30) 
50 yr 2.24 (1.96, 2.56) 
Women 
30 yr 1.14 (0.98, 1.32) 
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40 yr 1.17 (1.03, 1.35) 
50 yr 1.50 (1.16, 1.34) 
Body mass index (kg/m2) 
18.5–24.9 1.00 
25–29.9 1.25 (1.16, 1.34) 
Year of initial survey 
1990 1.00 
1991 1.19 (1.04, 1.36) 
1992 1.38 (1.21, 1.56) 
1993 1.43 (1.26, 1.62) 
1994 1.74 (1.53, 1.98) 
Glucose metabolism 
Normal 1.00 
Glucose intolerance 1.15 (0.94, 1.40) 
Type 2 diabetes 1.47 (1.08, 1.99) 
Snuff use 
No 1.00 
Yes 0.83 (0.74, 0.92) 
Significant trends: Older age, being female, classified as overweight by baseline BMI, later survey 
year and baseline diagnosis of diabetes increased the chances of not gaining weight. Those who did 
not use snuff also were more likely to be non-gainers. 
Limitations  
Author: 
1. Participation rates were not optimal.  
2. Participants in this study were more likely to be of older age, women, lower education, lower 


baseline BMI and less likely to have cardiovascular risk factors - differences between participants 
and non-participants should have resulted in more conservative odds ratios 


Reviewer: Fail to report confounders in analysis 
Source of funding: AFA-Insurance Sweden 
 
Authors: Nakamura Y, Hozawa A, Turin TC, Takashima N, Okamura T, Hayakawa T… Ueshima H; 
NIPPON DATA80 Research Group 
Year: 2009 
Citation: Gerontology 55(6): 707-13  
Country of study: Japan 
Aim of study: Examine the association of meat, fish and egg intake with risk of subsequent mortality 
and/or future decline in activities of daily living 
Study design: Cohort 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 3,227 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1,889 
Characteristics:  
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Men 
Meat 
<1/2 days       
Number                          375                
Age, years                     53.2±3.6        
BMI                              22.4±2.9        
Smoking, %                  69.9               
Daily drinking, %         49.1               
Professional work, %    33.7               
Urban residence, %      25.3               
≥1/2 days                                      
Number 667                                 
Age, years 52.9±3.5         
BMI 22.7±2.7         
Smoking, % 65.4                 
Daily drinking, % 52.5                 
Professional work, % 40.7                 
Urban residence, % 31.0                 
Fish 
<1/day            
Number 555                  
Age, years 52.9±3.5          
BMI 22.5±2.9          
Smoking, % 68.5                 
Daily drinking, % 47.9                 
Professional work, % 41.1                 
Urban residence, % 31.2    
≥1/day                            
Number 487                                  
Age, years 53.1±3.5        
BMI 22.7±2.7         
Smoking, % 65.3                 
Daily drinking, % 55.0                 
Professional work, % 34.9                 
Urban residence, % 26.5                 
Egg                                  
<1/day            
Number 599                
Age, years 53.1±3.5       
BMI 22.7±2.8       
Smoking, % 66.9               
Daily drinking, % 51.6               
Professional work, % 38.7               
Urban residence, % 30.4               
≥1/day                                
Number 443 
Age, years 52.9±3.5 
BMI 22.4±2.9 
Smoking, % 67.0 
Daily drinking, % 50.8 
Professional work, % 37.5 
Urban residence, % 27.1 
P 
Meat 
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Age, years 0.27 
BMI 0.15 
Smoking, 0.13  
Daily drinking, 0.29 
Professional work, 0.03 
Urban residence, 0.0 
Fish 
Age, years 0.52 
BMI 0.14 
Smoking, 0.28 
Daily drinking, 0.02 
Professional work, 0.04 
Urban residence, 0.10 
Egg 
Age, years 0.51 
BMI 0.048 
Smoking, 0.97 
Daily drinking, 0.80 
Professional work, 0.69 
Urban residence, 0.25 
Women 
Meat 
<1/2 days     
Number                          573                
Age, years                     53.6±3.8        
BMI                              23.3±3.6        
Smoking, %                    9.8                
Daily drinking, %           1.8                
Professional work, %    15.4               
Urban residence, %      28.5               
≥1/2 days                                      
Number                         701                                 
Age, years                     53.1±3.8         
BMI                              23.3±3.2         
Smoking, %                   6.0                 
Daily drinking, %          2.0                 
Professional work, %    22.0                 
Urban residence, %      32.0                 
Fish 
<1/day        
Number                          750                  
Age, years                     53.1±3.7          
BMI                              23.4±3.4          
Smoking, %                    8.8                  
Daily drinking, %           2.3                  
Professional work, %    17.6                 
Urban residence, %      32.0                 
≥1/day                            
Number                          524                    
Age, years                     53.5±3.9         
BMI                              23.2±3.4         
Smoking, % 6.1                 
Daily drinking, % 1.3                 
Professional work, % 21.0                 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  197 


Urban residence, % 28.1                 
Egg                                  
<1/day         
Number 877               
Age, years 53.3±3.8 
BMI 23.4±3.4 
Smoking, % 7.8        
Daily drinking, % 1.6        
Professional work, % 18.5        
Urban residence, % 29.8        
≥1/day                                
Number   397 
Age, years 53.3±3.7  
BMI 23.2±3.3   
Smoking, % 7.6      
Daily drinking, % 2.5     
Professional work, % 20.2      
Urban residence, % 31.7     
P 
Meat 
Age, years 0.02 
BMI 0.98 
Smoking, % 0.01 
Daily drinking, % 0.74 
Professional work, % 0.003 
Urban residence, % 0.18   
Fish 
Age, years 0.10        
BMI 0.39        
Smoking, % 0.08        
Daily drinking, % 0.23        
Professional work, % 0.13        
Urban residence, % 0.13 
Egg 
Age, years 0.997 
BMI 0.39 
Smoking, % 0.90 
Daily drinking, % 0.26 
Professional work, % 0.47 
Urban residence, % 0.48 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1980 
Measurement of exposure: A lifestyle survey was also carried out using a self-administered 
questionnaire which included the daily consumption of meat, eggs and fish.  
Location: 300 districts 
Recruitment strategy: Participants from 300 randomly selected districts in 1980 
Length of follow-up: 19 years 
Response rate and loss to follow-up: 75%  
Eligible population: Aged 47–59 years 
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Excluded populations: 286 participants who had a history of coronary heart disease (CHD) or stroke 
(n = 39), had missing information in the baseline survey (n = 54) or were lost to follow-up (n = 193), 
427 died 
 
Outcomes at 55 years or over 
Outcomes: Activities of daily living 
Outcome measurement: Participants were asked about 5 basic ADL items (modified from Katz et al.) 
Time: 1999 
 
Analysis 
Analysis strategy: Multiple adjusted logistic regression model 
Confounders: Age, BMI and cigarette smoking, alcohol drinking, hypertension and diabetes, serum 
albumin and total cholesterol concentrations, job type and urban residence  
 
Results, limitations, source of funding 
Number: 75 participants became dependent due to impaired ADL 
Effect estimates: 
Associations of impaired ADL or death and food intake in the meat, fish and egg intake groups 
Odds ratio (CI 95%) 
Meat  
<1/2 days 1  
≥1/2 days 0.91 (0.73–1.12)  
P 0.36  
Fish  
<1/day 1  
≥1/day 1.08 (0.87–1.33)  
p 0.50  
Egg  
<1/day 1 
≥1/day 1.09 (0.88–1.35)  
P 0.43 
Associations of death and food intake in in the meat, fish and egg intake groups 
Odds ratio (CI 95%) 
Meat  
<1/2 days 1  
≥1/2 days 1.00 (0.80–1.25)  
P 0.99  
Fish  
<1/day 1  
≥1/day 1.06 (0.84–1.32)  
P 0.65  
Egg  
<1/day 1  
≥1/day 1.13 (0.90–1.42)  
P 0.29 
Associations of impaired ADL and food intake in the meat, fish and egg intake groups 
Odds ratio (CI 95%) 
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Meat  
<1/2 days 1  
≥1/2 days 0.61 (0.38–0.99)  
P 0.04  
Fish  
<1/day 1  
≥1/day 1.25 (0.76–1.95)  
P 0.42  
Egg  
<1/day 1  
≥1/days 0.90 (0.54–1.49)  
P 0.68 
Significant trends: Higher intake of meat was associated with a statistically significant decrease in 
impaired ADL occurrence. Fish and egg intake were not associated with any difference in impaired 
ADL occurrence. None of the 3 foods were associated with any changes in mortality 
Limitations:  
1. Did not assess the baseline ADL condition.  
2. No information on SES other than professional work and urban residence.  
3. Diet may have changed during 19 years 
Source of funding: Grant-in-Aid from the Ministry of Health and Welfare under the auspices of the 
Japanese Association for Cerebro-Cardiovascular Disease Control, a Research Grant for 
Cardiovascular Diseases (7A-2) from the Ministry of Health, Labor and Welfare and a Health and 
Labor Sciences Research Grant, Japan (Comprehensive Research on Aging and Health: H11-chouju-
046, H14-chouju-003, H17-chouju-012 and H19-chouju-014).    
 
Authors: Nakayama T, Yokoyama T, Yoshiike N, Zaman MM, Date C, Tanaka H, Detels R 
Year: 2000 
Citation: Neuroepidemiology 19(4): 217-26 
Country of study: Japan 
Aim of study: Determined the population attributable fraction of stroke due to hypertension, atrial 
fibrillation and smoking - to quantify the proportion of stroke that might be prevented 
Study design:  
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2,302 
Demographics: Not reported  
 
Study (eligible and selected) population 
Number of people: 998 
Characteristics: Not reported 
Location: Shibata, Japan 
Recruitment strategy: Not reported 
Length of follow-up: 20 years 
Response rate and loss to follow-up: Response rate 69% 
Eligible population: All residents aged 40 years and over 
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Excluded populations: Those with a previous history of stroke. Non-respondents in the initial survey 
included 184 men and 109 women, of whom 28 men and 29 women were hospitalized or were treated 
at clinics and 14 men and 14 women were being cared for at home  
 
Exposures at midlife 
Relevant exposures: Smoking 
Time: 1977 
Measurement of exposure: Not reported  
 
Outcomes at 55 years or over 
Outcomes: Stroke 
Outcome measurement: Laboratory and diagnostic imaging examined by clinicians 
Time: Follow-up examination conducted annually 
 
Analysis 
Analysis strategy: Cox regression model. PAF was calculated by pd x ((RR – 1)/RR) where pd = 
proportion of cases exposed to the risk factor. 
Confounders: BP status, Af smoking and physical activity, diabetes mellitus, obesity, drinking and 
age at baseline   
 
Results, limitations, source of funding 
Effect estimates: 
Adjusted RRs and PAFs of stroke incidence due to hypertension, smoking and atrial fibrillation 
RR 95% CI 
Men 
hypertension  
controlled 0.96 (0.40–2.29) 
untreated 3.94 (1.79–8.68) 
uncontrolled 4.92 (2.19–11.05) 
smoking 1.77 (0.96–3.27) 
Af 1.94 (0.24–15.90) 
Women 
hypertension  
controlled 1.35 (0.60–3.04) 
untreated 3.31 (1.24–8.83) 
uncontrolled 3.39 (0.99–11.64) 
smoking 0.00 (0.00–0.00) 
Af 92.23 (25.34–335.62) 
All 
hypertension  
controlled 1.07 (0.59–1.92) 
untreated 3.61 (2.01–6.50) 
uncontrolled 3.69 (1.89–7.19) 
smoking 1.84 (1.00–3.40) 
Af 11.24 (3.72–33.97) 
PAF, %  (90% CI 
Men 
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hypertension  
controlled – –  
untreated 16.6 (5.7–26.2) 
uncontrolled 13.3 (4.0–21.6) 
smoking 26.6 (0.7–45.7) 
Af 0.9 (–2.3–4.0) 
Women            
hypertension  
controlled 4.3 (–6.9–14.4) 
untreated 10.2 (0.6–18.8) 
uncontrolled 4.4 (–1.7–10.1) 
smoking – 
Af 6.2 (0.2–11.8) 
All 
hypertension  
controlled 0.9 (–6.5–7.8) 
untreated 13.5 (6.3–20.1) 
uncontrolled 8.6 (2.9–13.9) 
smoking 14.9 (2.3–26.0) 
Af 3.6 (0.3–6.7) 
Significant trends: Control of smoking in Japan is the most substantial single factor for reducing the 
incidence of stroke in middle-aged men. Lack of treatment and control of hypertension is responsible 
for approximately one third of strokes in the middle-aged population of Shibata. 
Limitations:  
Author: 
1. Misclassification and change of exposure. 
2. Smoking was self-reported.  
3. Limited sample size 
Reviewer: No or little reporting of patient characteristics or study methodology 
Source of funding: Ministry of Health and Welfare, Japan: Nervous and Mental Disorders (grant 3A-
3) from the National Center of Neurology and Psychiatry; Cardiovascular Diseases (grant 3C-2) from 
the National Cardiovascular Center, and a grant from the Japan Foundation for Aging and Health 
 
Authors: Noborisaka Y, Ishizaki M, Yamada Y, Honda R, Yokoyama H, Miyao M, Tabata M 
Year: 2013 
Citation: Environmental Health and Preventive Medicine 18(1): 24-32 
Country of study: Japan  
Aim of study: Examine association between smoking and the development of chronic kidney disease  
Study design: Retrospective 6-year observational study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 20,782 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 6,998 
Characteristics:  
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Men (n = 4,121) 
Age (years) 
<29 587 (14.2)             
30–59 3,473 (84.3)          
>60 61 (1.5)                 
BMI (kg/m2) 
<18.4 161 (3.9)                
18.5–24.9 2,920 (70.9)           
25.0–29.9 928 (22.5)              
>30.0 112 (2.7)                  
Cigarettes 
Never smoked 1,028 (24.9)            
Ex-smoker 904 (21.9)                
Smoke up to >1 pack/day 1,540 (37.4)         
 Smoke >1 pack/day 649 (15.7)                  
Alcohol 
Usually not drinking  1,246 (30.2)  
Up to 69 mL/week of ethanol 1,474 (35.8)              
70–209 mL/week   1,256 (30.5)               
>70–209 mL/week  145 (3.5)                    
Occupation 
Clerks  1,000 (24.3 %)      
Managers/professionals 1,144 (27.8 %)         
Operators/drivers 1,223 (29.7 %)         
Service/sales  636 (15.4 %)         
Others 118 (2.9 %)         
Women (n = 2,877) 
Age (years) 
<29 344 (12.0) 
30–59 2,484 (86.3) 
>60 49 (1.7)  
BMI (kg/m2) 
<18.4 356 (12.4) 
18.5–24.9 2,122 (73.8) 
25.0–29.9  348 (12.1) 
>30.0 51 (1.8) 
Cigarettes 
Never smoked  2,539 (88.3)  
Ex-smoker  57 (2.0)  
Smoke up to >1 pack/day 273 (9.5) 
 Smoke >1 pack/day 8 (0.3) 
Alcohol 
Usually not drinking 2,088 (72.6)  
Up to 69 mL/week of ethanol 673 (23.4) 
70–209 mL/week 108 (3.8)  
>70–209 mL/week 8 (0.3)  
Occupation 
Clerks 1,129 (39.2 %)  
Managers/professionals 600 (20.9 %)  
Operators/drivers 342 (11.9 %)  
Service/sales 656 (22.8 %)  
Others 150 (5.2 %) 
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Location: Ishikawa, Japan 
Recruitment strategy: Recruited from workplaces 
Length of follow-up: 6-years 
 
Exposures at midlife 
Relevant exposures: Cigarette and alcohol consumption 
Time: Either 2009 or 2003 
Measurement of exposure: Data on cigarette and alcohol consumption were obtained by interview 
Smoking habits were classified into four categories, namely, lifelong non-smokers, ex-smokers, 
current smokers consuming up to one pack per day, and smokers consuming more than one pack per 
day 
Alcohol consumption was categorized into four levels,  ‘‘non-drinkers’’, ‘‘mild drinkers’’, ‘‘moderate 
drinkers’’ and ‘‘heavy drinkers’’ 
Response rate and loss to follow-up: 87.9% 
Eligible population: People working in 447 various kinds of workplaces 
Excluded populations: Those whose data for body weight (37 men, 50 women), urinalysis (2 men, 
114 women), or PG (7 men) were not available were excluded; 13 men and five women who declared 
a past history of primary kidney disease; 252 men and 50 women with high PG consistent DM; 28 
men and 12 women who showed severe hypertension in 2003; 4,298 men and 3,096 women showing 
CKD signs in 2003; five men and 88 women who did not undergo urinalysis in 2009    
 
Outcomes at 55 years or over 
Outcomes: Chronic kidney disease 
Outcome measurement: Categorisation in subjects based on single measurements of proteinuria 
and eGFR 
Time: 2009 
 
Analysis 
Analysis strategy: Multiple logistic regression 
Confounders: Sex, age, BMI, BP levels, alcohol consumption, the presence of IGR and dyslipidemia, 
and occupation 
 
Results, limitations, source of funding 
Number: 60 men (1.5 %) and 21 women (0.7 %) developed proteinuria 
Effect estimates: 
Proteinuria  
Odds ratio (95 % CI) p 
Sex (women/men) 1.06 (0.57–1.98) 0.859 
Age (year) 1.02 (0.99–1.05) 0.134 
BMI levels (1–4) 1.82 (1.27–2.59) 0.001 
Blood pressure levels (1–5) 1.33 (1.10–1.62) 0.004 
IGR 2.35 (1.19–4.65) 0.014 
hChol 1.46 (0.90–2.36) 0.130 
lHDLc 1.33 (0.64–2.79) 0.449 
hTG 1.20 (0.68–2.13) 0.533 
hGFR 1.35 (0.52–3.45) 0.538 
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Smoking status (vs. non-smokers) 0.002 
Ex-smokers 1.29 (0.48–3.42) 0.614 
Continuous smokers 2.52 (1.50–4.25) 0.001 
Alcohol consumption levels (1–4) 0.87 (0.66–1.16) 0.349 
Occupations (1–5) 1.01 (0.84–1.21) 0.941 
Low eGFR  
Odds ratio (95 % CI) p 
Sex (women/men) 1.02 (0.84–1.24) 0.866 
Age (year) 1.08 (1.07–1.09) <0.001 
BMI levels (1–4) 1.37 (1.19–1.57) <0.001 
Blood pressure levels (1–5) 0.97 (0.90–1.04) 0.347 
IGR 0.84 (0.59–1.18) 0.312 
hChol 1.06 (0.90–1.27) 0.480 
lHDLc 0.92 (0.65–1.29) 0.625 
hTG 1.44 (1.14–1.80) 0.002 
hGFR 0.05 (0.01–0.22) <0.001 
Smoking status (vs. non-smokers) 0.006 
Ex-smokers 1.05 (0.78–1.41) 0.735 
Continuous smokers 0.74 (0.60–0.90) 0.003 
Alcohol consumption levels (1–4) 0.87 (0.78–0.97) 0.009 
Occupations (1–5) 0.98 (0.92–1.04) 0.433 
Significant trends: Continuing smokers showed a twofold or more higher risk of developing 
proteinuria. Discontinuation of smoking substantially reduced the risk 
Limitations: The clinical definition of CKD requires CKD signs to be detectable for >3 months. 
Source of funding: KAKENHI, a Grant-in-Aid for Scientific Research (C), 2010, from the Japan 
Society for the Promotion of Science  
 
Authors: Nokes NR, Tucker LA 
Year: 2012 
Citation: American Journal of Health Promotion (2): 121-9 
Country of study: US 
Aim of study: To determine the influence of physical activity volume and intensity on bone mineral 
density (BMD) of the hip 
Study design: Longitudinal 
Quality score: (++, + or -): +  
 
Source population 
268 women ages 35-45 years recruited at baseline using newspaper advertisements and flyers 
circulated in workplaces and churches in at least 20 cities in the Mountain West 
 
Study (eligible and selected) population 
244 participants presented to follow-up assessment 6 years later 
Follow-up: 6 years  
Sociodemographics: Sample 90% white 
Exclusion: 
i) Smokers 
ii) Women who were ill according to physical activity readiness questionnaire 
Attrition: 9% attrition rate. 
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Women who did not present to follow-up assessment were not significantly different from those who 
completed baseline and follow-up exams in terms of age, baseline hip BMD, baseline weight or 
objectively measured PA 
 
Exposures at midlife 
Physical activity (PA) volume (sum of all activity counts or total volume of movement) and physical 
activity intensity (variations of activity within a specified time period) measured over 7 days after 
baseline assessment using valid and reliable accelerometers 
PA volume divided into ‘low’, ‘moderate’, and ‘high’ 
Accelerometer activity counts within a specific time period (of 10 min.) reflected physical activity 
intensity  
As per the 2007 American Heart Association and American College of Sports medicine guidelines, 
participants were required to participate in physical activity, and were categorized into the following PA 
intensity ranges: 1) ‘vigorous’: for those with at least 50,000 PA counts during at least 15 bouts (150 
min.); 2) ‘moderate’: at least 30,000 counts during a minimum of 15 bouts; 3) ‘low’: at least 30,000 
counts in fewer than 15 bouts   
 
Outcomes at 55 years or over 
At baseline and at 6 year follow-up, participants had their hip scanned on the valid and reliable bone 
densitometer to determine bone mineral density (BMD) (predicts risk of hip fracture) 
BMD change was calculated by subtracting follow-up BMD score from baseline score or value of the 
total hip with scores divided into quartiles and participants categorized into the following groups: ‘ 
BMD loss’ (<25th percentile); ‘minimal BMD change’ (25-75th percentile); ‘BMD gain’ (>75th 
percentile) 
 
Analysis 
Analysis strategy: Power analysis determined that 155 participants needed for effect size of 0.25 
with power of 0.80. Poisson regression was used to determine influence of PA on BMD 
Confounders: Age, baseline hip BMD, baseline body weight, weight change, time in study, 
menopause status, maternal history of osteoporosis, calcium intake, vitamin D intake  
 
Results, limitations, source of funding 
 59% of participants lost BMD at the hip during follow-up 
 Over 6 years, women with moderate to high PA volume levels were more likely to have hip BMD 


gains compared to women in the low PA volume group (RR=2.01, [1.05, 3.81]) 
 Over 6 years, women with moderate PA volume levels were more likely to gain BMD at the hip 


than women with low PA volume (RR=1.97, [1.02, 3.79])  
 Physical activity intensity was not significant in predicting changes in BMD 
Limitations: 
1. Limited generalizability due to homogeneous sample 
2. Not known whether PA status may have changed during follow-up and if this may have influenced 


outcome 
Source of funding: None reported 
 
Authors: Nooyens AC, Bueno-de-Mesquita HB, van Boxtel MP, van Gelder BM, Verhagen H, 
Verschuren WM 
Year: 2011 
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Citation: British Journal of Nutrition 106(5): 752-61 
Country of study: Netherlands 
Aim of study: Habitual fruit and vegetable intake was studied in association with cognitive function 
and cognitive decline 
Study design: Cohort 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 7769 
Demographics: Not reported  
 
Study (eligible and selected) population 
Number of people: 2613 
Characteristics:  
Quartile 1 
Mean SD 
N 522  
Range of total fruit and vegetable intake (g) 50 – 199  
Age (years) 54.3 6.6 
Sex (% women) 31.2  
Highly educated† (%) 48.3  
Cigarette smoker at baseline (%) 35.3                          
Number of pack years smoked in life 22.8 15.8           
Excessive consumption of alcohol (%) 24.3                        
Inactive (%) 32.8                         
Vitality 67 17              
Mental health 77 16 
Quartile 2 
N 523 
Range of total fruit and vegetable intake (g) 199 – 265 
Age (years) 54.7 6.7 
Sex (% women) 46.9  
Highly educated† (%) 50.9  
Cigarette smoker at baseline (%) 22.9                          
Number of pack years smoked in life 18.3 15.5           
Excessive consumption of alcohol (%) 13.6                          
Inactive (%) 26.4                          
Vitality 67 17              
Mental health 77 15              
Quartile 3 
N 523 
Range of total fruit and vegetable intake (g) 265 – 334 
Age (years) 55.4 7.0 
Sex (% women) 54.1  
Highly educated† (%) 49.1  
Cigarette smoker at baseline (%) 19.9                          
Number of pack years smoked in life 16.7 16.0           
Excessive consumption of alcohol (%) 14.2                          
Inactive (%)22.6                          
Vitality 68 18              
Mental health 77 14              
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Quartile 4 
N 523 
Range of total fruit and vegetable intake (g) 334 – 415 
Age (years) 55.8 7.3 
Sex (% women) 57.0  
Highly educated† (%) 51.1  
Cigarette smoker at baseline (%) 16.3                          
Number of pack years smoked in life 15.8 13.8           
Excessive consumption of alcohol (%) 14.9                          
Inactive (%) 23.7                          
Vitality 68 17              
Mental health 77 14              
Quartile 5 
N 522 
Range of total fruit and vegetable intake (g) 415 – 1131 
Age (years) 56.0 6.8 
Sex (% women) 64.4  
Highly educated† (%) 55.0  
Cigarette smoker at baseline (%) 15.5                
Number of pack years smoked in life 14.5 13.3         
Excessive consumption of alcohol (%) 12.1                
Inactive (%) 19.4                
Vitality 68 16 
Mental health 77 14 
P trends (P,0.05) 
Age  
Sex  
Highly educated 
Cigarette smoker at baseline  
Number of pack years smoked in life 
Excessive consumption of alcohol 
Inactive 
 
Exposures at midlife 
Relevant exposures: Diet, smoking and physical activity 
Time: 1995-2002 
Measurement of exposure: Self-administered semi-quantitative FFQ was used to assess the 
habitual consumption of 178 food items during the previous year. Averaged reported intakes at 
baseline and follow-up 
Smoking and physical activity recorded in self-report questionnaire.  Smoking status defined as 'non-
smoker' or 'current smoker'  
Physical activity level was assessed by the EPIC questionnaire on physical activity 
Location: Doetinchem 
Recruitment strategy: From Doetinchem Cohort Study 
Length of follow-up: 5-year 
Response rate and loss to follow-up: 80% 
Eligible population: 1995–7, a random sample of one-third of participants aged 45 years and older 
was enrolled in the study on cognitive functioning 
Excluded populations: Participants who reported having experienced a stroke (n 77) 
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Outcomes at 55 years or over 
Outcomes: Cognitive decline 
Outcome measurement: Neuropsychological test battery 
Time: 2003–7 
 
Analysis 
Analysis strategy: Multivariate linear regression analyses 
Confounders: Age, sex, level of education, total energy intake, intake of other fruits, vegetables,  
legumes and juices, and the baseline level of cognitive function, physical activity, smoking, systolic  
blood pressure, use of blood pressure-lowering medication, serum HDL-cholesterol, waist 
circumference, coffee consumption, vitality and mental health 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Average change in cognitive function domains: 
-0.14 (SD 0.77) for memory 
-0.13 (SD 0.45) for information processing speed 
-0.08 (SD 0.66) for cognitive flexibility 
-0.10 (SD 0.42) for global cognitive function 
Baseline  
β P-trend * P,0.05, ** P,0.01. 
Fruits and vegetables  
Memory 0.03  
Speed - 0.01  
Flexibility - 0.01  
Global 0.03  
Fruits  
Memory 0.01  
Speed 0.01  
Flexibility 0.02  
Global 0.03  
Vegetables  
Memory 0.03  
Speed - 0.04 * 
Flexibility - 0.04 * 
Global 0.00  
Legumes  
Memory - 0.02  
Speed 0.00  
Flexibility 0.00  
Global 0.00  
Juices  
Memory 0.00  
Speed - 0.01  
Flexibility - 0.02  
Global - 0.02  
Change 
Fruits and vegetables  
Memory 0.00  
Speed 0.03  







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  209 


Flexibility 0.00  
Global 0.02  
Fruits  
Memory 0.00  
Speed 0.01  
Flexibility - 0.01  
Global 0.01  
Vegetables  
Memory 0.03  
Speed 0.07 ** 
Flexibility 0.03 
Global 0.05 ** 
Legumes  
Memory 0.03  
Speed - 0.02  
Flexibility 0.01  
Global 0.03  
Juices  
Memory 0.01  
Speed - 0.03  
Flexibility - 0.01  
Global 0.00 
Significant trends: Total intake of fruits and vegetables was not or inconsistently associated with 
cognitive function and cognitive decline. Nuts had statistically significant association between fruit 
consumption and cognitive decline 
Limitations:  
Author: 
1. Baseline characteristics were different 
2. Unfavourable effect of allium is not explained 
Reviewer: Crude measure of habitual intake  
Source of funding: Ministry of Public Health, Welfare and Sport of The Netherlands and the National 
Institute for Public Health and the Environment. The data up to and including 1997, including the 
dietary assessment method, were additionally financially supported by the Europe against Cancer 
programme of the European Commission 
 
Authors: Nooyens AC, van Gelder BM, Verschuren WM 
Year: 2008 
Citation: American Journal of Public Health 98(12):2244-50 
Country of study: Netherlands 
Aim of study: Studied the effect of smoking on cognitive decline 
Study design: Cohort Study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2434 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1964 
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Characteristics:  
Age, y, mean (SD) 56.0 (7.0) 
Men,  % 48.5 
Married,  % 
Lifelong cigarette  smoking, pack-years,  % 85.1 
0 36.4 
0–20 38.9 
> 20 24.8 
Level of education,  %  
Primary school 7.6 
Lower vocational 26.4 
Intermediate  secondary 17.5 
Intermediate  vocational/higher  secondary 24.3 
Higher vocational/university 24.2 
Cardiovascular risk factors 
Total cholesterol, mmol/L,  mean (SD) 5.9 (1.0) 
Elevated serum cholesterol level,  % 30.0 
HDL cholesterol,  mmol/L,  mean (SD) 1.38 (0.39) 
Systolic blood  pressure, mm Hg, mean (SD) 131.1 (17.8) 
Hypertension,   % 35.6 
Body mass index, kg/m2,  mean (SD) 26.3 (3.8) 
Self-reported  diabetes  or cardiovascular  disease, %              4.1 
Physically active,  % 56.2 
Alcohol  consumption,   %  
No alcohol  use 30.7 
0–1 glass/day 27.9 
1–2 glasses/day 20.0 
2–4 glasses/day 16.4 
> 4 glasses/day 5.0 
Total energy intake, MJ/day 8.9 (2.3) 
Location: Doetinchem 
Recruitment strategy: From Doetinchem Cohort Study 
Length of follow-up: 5 years 
Response rate and loss to follow-up: 71% of the eligible population took part in the cognitive testing 
at baseline 
Eligible population: All participants of the Doetinchem Cohort Study aged 45 years and older 
Excluded populations: Participants who reported a cerebrovascular accident (n=60)  
 
Exposures at midlife 
Relevant exposures: Smoking, diet, alcohol consumption, and physical activity 
Time: 1993–1997, 1998–2002, and 2003–2007 
Measurement of exposure: Smoking status categorised as persistent non-smoker; ex-smoker; 
persistent smoker, or recent quitter, resume smoking 
Alcohol consumption classified: (1) no alcohol use, (2) 0 to 1 glass per day, (3) 1 to 2 glasses per day, 
(4) 2 to 4 glasses per day, and (5) more than 4 glasses per day 
Physical activity was dichotomised as less versus more than half an hour per day of at least 
moderate-intensity physical activities 
Food-frequency questionnaire was used to assess the habitual consumption of 178 food items during 
the previous year 
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Outcomes at 55 years or over 
Outcomes: Cognitive decline 
Outcome measurement:  
1. Neuropsychological test battery 
2. 15-Word Verbal Learning Test 
3. Stroop Color–Word Test 
4. Animal Naming Verbal Fluency Test 
Time: 1995-January 2000 
 
Analysis 
Analysis strategy: Multivariate linear regression analyses 
Confounders: Age, gender, level of education, alcohol consumption, hypertension, serum total and 
high-density lipoprotein cholesterol, body mass index, diabetes or cardiovascular disease,and physical 
activity), energy intake, total fat intake, coffee consumption, fish consumption, antioxidant intake, 
estrogen use, and marital status 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Effect of the Number of Cigarettes Smoked on Change in Cognitive Functions 
b P 
Memory function (n = 1162) –0.04 .03 
Speed of cognitive processes (n = 1161) –0.02 .03 
Cognitive flexibility (n = 1165) –0.03 .04 
Global cognitive function (n = 1146) –0.02 .06 
Significant trends: No difference between smokers and never smokers in rates of decline in the 
speed of cognitive processes during follow-up. decline among smokers was 1.9 times greater for 
memory function, 2.4 times greater for cognitive flexibility, and 1.7 times greater for global cognitive 
function than among never smokers 
Limitations: No figure given for numbers of participants with cognitive decline 
Source of funding: Ministry of Health, Welfare and Sport of the Netherlands and the National 
Institute for Public Health and the Environment. 
 
Authors: Osler M, Andreasen AH, Hoidrup S 
Year: 2003 
Citation: Journal of Clinical Epidemiology 56(3): 274-9 
Country of study: Denmark 
Aim of study: To determine the association between fish consumption and risk of all-cause mortality, 
and fatal and nonfatal coronary heart disease 
Study design: Longitudinal 
Quality score: (++, + or -): +  
 
Source population 
5 population studies conducted at Copenhagen County Centre for Preventive Medicine 
Birth cohorts of Western suburbs of Copenhagen followed since 1964 
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411 men and 391 women born in 1914 were examined in 1984; 436 men born in 1936 were examined 
in 1987; 1955 men and 1873 women sampled from 4 birth cohorts (1922, 1932, 1942, 1952) were 
examined in 1982; 731 men and 739 women (born 1927, 1937, 1947, and 1957) were examined in 
1987; and 980 men and 981 women (born in 1922, 1932, 1942, 1952, and 1962) were examined in 
1992 
 
Study (eligible and selected) population 
4,007 out of 4,513 men and 3,533 out of 3,984 women. 
Baseline response rate was 78% 
Follow-up: from baseline until Sept. 27, 2000 for death from all causes or until Dec. 31, 1997 for fatal 
and nonfatal incident CHD 
Exclusion: 
i) Participants with CHD diagnosed during the 5 years prior to enrolment (n=109) 
ii) Participants with incomplete data 
Attrition: - 
 
Exposures at midlife 
Cardiovascular risk factors assessed through clinical examinations and questionnaires (5 surveys) 
Dietary variables assessed through questionnaire, whereby participants were asked about frequency 
of consumption of fish food items, with response options ranging from ‘never’, ‘once a month or less’, 
‘twice a month’, ‘once a week’, ‘two to three times a week’, ‘once a day’, ‘two to three times a day’, 
and ‘four times or more daily’ 
Questionnaire previously compared with dietary history – adequate in identifying levels of fish intake    
 
Outcomes at 55 years or over 
Data on all-cause mortality, CHD mortality, incident CHD obtained from National Board of Healths 
Register of Cause of Death and the National Patient Register 
 
Analysis 
Analysis strategy: Cox proportional hazards regression used to assess the influence of 
cardiovascular risk factors on fatal and nonfatal CHD outcome, or all-cause mortality. Analysis was 
repeated on a high-risk subgroup of 981 men 50+ years and 622 women 60+ years who were current 
smokers or current non-smokers, with serum cholesterol over 6-7 mmol/L 
Confounders: Familial predisposition, smoking status, physical activity, alcohol, educational status, 
healthy diet score, total cholesterol, BMI 
 
Results, limitations, source of funding 
 At end of follow-up, death occurred in 826 men and 503 women 
 Among men, the risk of all-cause mortality was lower for those consuming fish one time a month 


or less compared to those consuming fish once a week (HR=0.80, [0.65, 0.90]) 
 Among males and females combined, the risk of all-cause mortality was lower for those 


consuming fish two times a month compared to those consuming it once a week (HR=0.84, [0.73, 
0.96])  


 Among males and females combined, as well as the subgroup of high-risk participants, there was 
a significant linear trend of increasing risk in all-cause mortality with greater intake of fish (trend 
test p-values=0.02 and 0.03, respectively)  


 Among males and females combined with serum cholesterol less than 5 mmol/L, CHD risk was 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  213 


lowest for those consuming fish once per week; men with cholesterol levels over 7mmol/L, the 
lowest CHD risk was identified for those consuming fish once per week 


 Among women with lower educational levels, frequent fish intake was associated with lower risk 
for CHD 


Limitations: 
1. Low statistical power 
2. Measurement bias due to self-reported dietary intake 
3. Residual confounding 
Source of funding: Danish Medical Research Council 
 
Authors: Østbye T, Taylor DH, Jung SH 
Year: 2002 
Citation: Preventive Medicine 34(3): 334-45. 
Country of study:  
Aim of study: To determine the impact of smoking and other modifiable risk factors on ill health in 
middle-aged and older people 
Study design: Longitudinal 
Quality score: (++, + or -): -  
 
Source population 
At least 12,600 people born in 1931-41 were recruited for Health and Retirement Study (HRS) and 
interviewed along with their spouses as part of baseline survey in 1992 (wave 1), with follow-up 
surveys in 1994 (wave 2), 1996 (wave 3), and 1998 (wave 4)    
Respondents ages 70 and older and their spouses comprised the baseline sample (wave 1, 1993) 
were recruited for Asset and Health Dynamics Among the Oldest Old (AHEAD), with follow-up 
telephone interviews conducted in 1995 (wave 2) and 1998 (wave 3) 
 
Study (eligible and selected) population 
HRS: 7,845 people ages 51-61 years  
AHEAD: 5,037 people age 70+ at baseline  
Exclusion: HRS participants who: 
i) Were outside the age range (n=2,357) 
ii) Died (n=796) 
iii) Were lost to follow-up (n=1,958)  
AHEAD participants who: 
i) Were outside the age range (n=725) 
ii) Died (n=1,853) 
iii) Were lost to follow-up (n=607) 
Attrition: - 
 
Exposures at midlife 
Smoking, exercise, and alcohol consumption measured at baseline for HRS and AHEAD 
HRS smokers categorized as heavy (at least a pack of cigarettes/day) or light (less than one 
pack/day), with former smokers categorized as quit < 3 years prior to baseline, quit 3-15 years ago, or 
more than 15 years ago; AHEAD smokers categorized as current, former, and never smokers 
HRS physical activity assessed through questions on 1. participation in light physical activity  (3+ 
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times/week, 1-2 times/week, 1-3 times/months, less than once a month, never); and 2. Participation in 
vigorous physical activity (same categories as for light activity)    
>Based on these questions, participants were classified into ‘sedentary’ (no exercise), ‘heavy 
exercise’ (heavy physical activity 3+ times/week), ‘moderate exercise’ (heavy physical activity 1-2 
times/week or light physical activity 3+ times/week), ‘light exercise’ (other) groups 
Alcohol consumption divided into light to moderate drinking (up to 2 drinks/day), heavy drinking (2+ 
drinks/day), none; self-reported history of drinking problems ascertained 
 
Outcomes at 55 years or over 
Ill health outcomes: disability, impaired mobility, self-reported health, and health care utilisation, were 
measured at waves 2-4 for HRS and 2-3 for AHEAD 
Disability 
Disability was defined as having an impairment that limits the amount of paid work that can be 
accomplished; ADL or impairment in activities necessary for survival (with yes/no answer options for 
activities assessed), and IADL or impairment in activities necessary to manage in today’s society (with 
yes/no answer options for activities assessed), were identified 
Impaired mobility 
Ability to walk or climb stairs (with yes/no answer options) 
Self-reported health: 
Self-perception of health status measured with answer options of excellent, very good, good, fair or 
poor 
Health care use: 
Proxy for ill health 
Hospitalisation in the past year or admission to nursing home with yes/no options  
 
Analysis 
Analysis strategy: Data for respondents who completed all waves for each study were entered into 
multivariate logistic regression models; each 'ill health' outcome (e.g. disability, impaired mobility, etc.) 
was assessed separately. Models with no impairment at baseline were also built  
Confounders: Gender, race, marital status, age, education 
 
Results, limitations, source of funding 
AHEAD (70+ years) 
 Compared to those who never smoked, current smokers had the highest odds for ill health in 


terms of IADL dependence (OR=1.46, [1.21, 1.77]), difficulty climbing stairs (OR=1.67, [1.37, 
2.03]), difficulty walking (OR=2.06, [1.69, 2.49]), poor health (OR=1.55, [1.29, 1.87]), 
hospitalization (OR=1.28, [1.08, 1.52]), nursing home placement (OR=1.68, [1.08, 2.63]); further, 
the odds for ill health were greater for current smokers compared to former smokers 


 Compared to those with BMI 18.5-30, those with BMI 30 or greater had the highest odds for ill 
health in terms of ADL dependence (OR=1.76, [1.51, 2.06]), IADL dependence (OR=1.23, [1.06, 
1.43]), difficulty climbing stairs (OR=2.08, [1.77, 2.46]), difficulty walking (OR=2.27, [1.94, 2.65]), 
poor health (OR=1.43, [1.24, 1.65]), hospitalization (OR=1.27, [1.12, 1.46]); further, the odds for ill 
health were generally greater for people with BMI 30 or greater compared to those with BMI less 
than 18.5 


 Compared to those who never drink, those with a past drinking problem had the highest odds for i ll 
health in terms of difficulty climbing stairs (OR=1.37, [1.07, 1.75]), hospitalization (OR=1.38, [1.13, 
1.68]) 


HRS (51-64 at baseline) 
 Compared to those who never smoked, heavy smokers (one pack or more) and former smokers 
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(quit less than 3 years), had the highest odds for ill health in terms of ADL dependence (OR=1.52, 
[1.27, 1.82]; OR=1.71, [1.29, 2.26], respectively), disability (OR=2.23, [1.84, 2.71]; OR=2.45, [1.81, 
3.33], respectively), difficulty climbing stairs (OR=2.10, [1.86, 2.37]; OR=1.72, [1.41, 2.10], 
respectively), difficulty walking (OR=2.37, [2.05, 2.74]; OR=2.08, [1.65, 2.62], respectively), poor 
health (OR=2.06, [1.80, 2.36]; OR=1.99, [1.60, 2.48], respectively), hospitalization (OR=1.41, 
[1.24, 1.59]; OR=1.46, [1.20, 1.78], respectively); further, the odds for ill health were greater for 
light smokers (less than one pack), former smokers (quit 3-15 years), former smokers (quite more 
than 15 years) compared to non-smokers 


Exercise had a beneficial effect on the odds of ill health  
 Compared to those with BMI 18.5-30, those with BMI 30 or greater generally had the highest odds 


for ill health in terms of ADL dependence (OR=1.66, [1.45, 1.89]), disability (OR=1.48, [1.28, 
1.72]), difficulty climbing stairs (OR=2.37, [2.16, 2.60]), difficulty walking (OR=2.10, [1.89, 2.34]), 
poor health (OR=1.70, [1.53, 1.88]), hospitalization (OR=1.38, [1.26, 1.51]); further, the odds for ill 
health were generally greater for people with BMI less than 18.5  


 Compared to those who never drink, those with a past drinking problem had the highest odds for ill 
health in terms of ADL (OR=1.49, [1.20, 1.84]), disability OR=1.43, [1.15, 1.79], difficulty climbing 
stairs (OR=1.33, [1.13, 1.57]), difficulty walking (OR=1.32, [1.10, 1.60]), poor health (OR=1.29, 
[1.08, 1.53]), and hospitalization (OR=1.20, [1.02, 1.41]) 


Limitations: 
1. Residual confounding (e.g., detailed data on nutritional and occupational information) 
2. Construct overlap – for example, exercise may not be completely distinct from dependent ill health 


outcomes, such as those reflecting physical function (in AHEAD, there was some difficulty in  
identifying adequate controls when measuring exercise levels) 


Source of funding: none reported 
 
Authors: Östenson CG, Hilding A, Grill V, Efendic S 
Year: 2012 
Citation: Scandinavian Journal of Public Health 40(8): 730-7 
Country of study: Sweden 
Aim of study: Snus use predicts the risk of Type 2 diabetes incidence 
Study design: Prospective population-based study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 12,952 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 2,383 
Characteristics:  
Consistent never snus use 
N 1,431 
Age: mean (95% CI) 47.2 (46.9–47.4) 
BmI: mean (95% CI) 25.7 (25.5–25.8) 
Physical activity during leisure time:  
% sedentary (95% CI) 10.6 (9.1–12.3) 
Alcohol consumption:  
% highest tertile (95% CI) 28.1 (25.7–30.5 ) 
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Socioeconomic position:  
% low (95% CI) 27.0 (24.7–29.4) 
Current smokers among snus users/current snus users among smokers: n (% )246 (17.2) 
Consistent snus use 
N 301 
Age: mean (95% CI) 44.8 (44.2–45.3) 
BmI: mean (95% CI) 26.4 (26.0–26.8) 
Physical activity during leisure time:  
% sedentary (95% CI) 9.3 (6.5–13.1) 
Alcohol consumption:  
% highest tertile (95% CI) 47.5 (41.9–53.2) 
Socioeconomic position:  
% low (95% CI) 41.3 (35.8–46.9) 
Current smokers among snus users/current snus users among smokers: n (%)  36 (12.0) 
Former snus use 
n 213 
Age: mean (95% CI) 45.8 (45.2–46.4) 
BmI: mean (95% CI) 25.8 (25.4–26.2) 
Physical activity during leisure time:  
% sedentary (95% CI) 8.0 (5.0–12.4) 
Alcohol consumption:  
% highest tertile (95% CI) 39.2 (32.9–46.0) 
Socioeconomic position:  
% low (95% CI) 41.8 (35.3–48.6) 
Current smokers among snus users/current snus users among smokers: n (%)  16 (7.6) 
Consistent never-smoking 
N 835 
Age: mean (95% CI) 46.2 (45.9–46.6) 
BmI: mean (95% CI) 25.6 (25.4–25.8) 
Physical activity during leisure time:  
% sedentary (95% CI) 9.1 (7.3–11.2) 
Alcohol consumption:  
% highest tertile (95% CI) 21.7 (19.0–24.7) 
Socioeconomic position:  
% low (95% CI) 22.7 (20.0–25.7) 
Current smokers among snus users/current snus users among smokers: n (%)  74 (8.9) 
Consistent smoking 
N 287 
Age: mean (95% CI) 46.7 (46.1–47.3) 
BmI: mean (95% CI) 25.2 (24.8–25.6) 
Physical activity during leisure time: 
% sedentary (95% CI) 18.5 (14.5–23.4) 
Alcohol consumption: 
% highest tertile (95% CI) 42.0 (36.3–47.9) 
Socioeconomic position: 
% low (95% CI) 41.3 (35.8–47.2) 
Current smokers among snus users/ current snus users among smokers: n (%) 48 (16.8) 
Former smoking 
n 740 
Age: mean (95% CI) 46.8 (46.4–47.1) 
BmI: mean (95% CI) 26.1 (25.8–26.3) 
Physical activity during leisure time: 
% sedentary (95% CI) 8.1 (6.4–10.3) 
Alcohol consumption: 
% highest tertile (95% CI) 40.9 (37.3–44.5) 
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Socioeconomic position: 
% low (95% CI) 36.5 (33.1–40.1) 
Current smokers among snus users/current snus users among smokers: n (%) 232 (31.4)  
 
Exposures at midlife 
Relevant exposures: Snus use 
Time: 1992–94 
Measurement of exposure: Subjects asked if they had ever been daily users of snus, and if so, if 
they were current daily users 
Subjects asked about daily cigarette smoking and categorised into never, former or current smokers 
Location: Four municipalities within Stockholm County 
Recruitment strategy: Not reported 
Length of follow-up: 10 years 
Response rate and loss to follow-up: 87% were reinvestigated with anthropometric measurements 
Eligible population: Middle-aged Swedish men 
Excluded populations: 246 control subjects and nine subjects with newly diagnosed T2D 
 
Outcomes at 55 years or over 
Outcomes: Type 2 diabetes 
Outcome measurement: Oral glucose tolerance test, homeostasis model assessment 
Time: 2002-2004 
 
Analysis 
Analysis strategy: Multiple regression analysis 
Confounders: Age, BMI, glucose tolerance at baseline, physical activity, alcohol consumption, 
socioeconomic position, family history of diabetes and smoking 
 
Results, limitations, source of funding 
Number: 99 
Effect estimates: 
Cases: type 2 diabetes; newly diagnosed 
OR 95% CI 
Consistent never snus use 1.0 
Consistent snus use 1.1 0.6–2.0 
Former snus use 0.5 0.2–1.2 
Consistent never snus use 1.0 
1-5 boxes/week 0.6 0.2–1.4 
>5 boxes/week 3.3 1.4–8.1 
Consistent never smoking 1.0 
Consistent smoking 1.5 0.8–3.0 
Former smoking 0.9 0.5–1.7 
Consistent never smoking 1.0 
1–15 cigarettes/day 0.8 0.3–2.1 
>15 cigarettes/day 2.4 1.0–5.8 
Significant trends: Men smoking at baseline and still smoking at follow-up had an increased risk of 
diabetes compared with never smokers 
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Limitations: Small number of cases developing diabetes 
Source of funding: Stockholm County Council, the Swedish Research Council, the Swedish Council 
for Working Life and Social Research, and Novo Nordisk Scandinavia. 
 
Authors: Otani T, Iwasaki M, Yamamoto S, Sobue T, Hanaoka T, Inoue M, Tsugane S; Japan Public 
Health Center-based Prospective Study Group 
Year: 2003 
Citation: Cancer, Epidemiology, Biomarkers & Prevention 12(12): 1492-500 
Country of study: Japan  
Aim of study: Examine the association of alcohol consumption and cigarette smoking with colorectal 
cancer 
Study design: Prospective cohort 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 90,004 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: Not reported 
Characteristics: J-M cells 
Location: 
Cohort I: Iwate, Akita, Nagano, Okinawa, and Tokyo  
Cohort II: Ibaraki, Niigata, Kochi, Nagasaki, Okinawa, and Osaka 
Recruitment strategy: Not reported 
Length of follow-up: 10-year (cohort I); 7-year (cohort II) 
Response rate and loss to follow-up: Loss to follow-up 0.04% 
Eligible population: Middle-aged and elderly Japanese men and women 
Excluded populations: Non-Japanese (29 men and 20 women), those who had already moved away 
at baseline (94 men and 57 women), and those outside of the 40–59 age parameters in cohort I (2 
women). self- reported medical history of cancer and with a diagnosis of colorectal cancer before the 
survey began (687 men and 1,363 women); incomplete alcohol and/or smoking items (2,225 men and 
1,097 women) 
 
Exposures at midlife 
Relevant exposures: Smoking, alcohol consumption, dietary habits, and other lifestyle factors 
Time: Cohort I – after January 1, 1990 
Cohort II – after January 1, 1993–1994 
Measurement of exposure: 
Cohort I: Average frequency of alcohol consumption reported by: “less than 1 day/month,” “1–3 
days/month,” “1–2 days/week,” “3–4 days/week,” “5–6 days/week,” and “everyday.” Subjects 
consuming alcoholic beverages at least once a week were also asked about types of drinks and 
average consumption.  
Cohort II: Asked about drinking status, i.e., never-, ex-, or current drinkers. Ex- and current drinkers 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  219 


provided  information on average frequency, types of drinks, and average consumption per day 
Smoking habits included current and former smoking status, age at initiation of smoking, and average 
number of cigarettes smoked per day 
 
Outcomes at 55 years or over 
Outcomes: Colorectal Cancer 
Outcome measurement: Cases of colorectal cancer were extracted from the JPHC cancer registry 
based on site codes. Mortality data from the Ministry of Health, Labor, and Welfare 
Time: Until the date of diagnosis of colorectal cancer, the date of a subject’s death, the date of moving 
from a PHC area, or December 31, 1999 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, family history of colorectal cancer, body mass index, physical exercise, smoking 
status, alcohol consumption, and PHC area 
 
Results, limitations, source of funding 
Number: 716 
Effect estimates: N-Q cells 
Significant trends: Alcohol consumption and smoking were associated with colorectal cancer in men.  
regular ethanol consumption was not associated with colorectal cancer in women 
Limitations: None reported 
Source of funding: Grant-in-Aid for Cancer Research and for the 2nd Term Comprehensive 10-Year-
Strategy for Cancer Control from the Ministry of Health, Labor and Welfare of Japan.  
 
Authors: Patel KV, Coppin AK, Manini TM, Lauretani F, Bandinelli S, Ferrucci L, Guralnik JM 
Year: 2006 
Citation: American Journal of Preventive Medicine 31(3): 217-24 
Country of study: Italy 
Aim of study: Test associations of past physical activity levels in midlife with objective measures of 
mobility in old age  
Study design: Cohort 
Quality score: (++, + or -): +  
 
Source population 
Number of people: 1155 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1001 
Characteristics:  
Age, M (SD) 74.8 (7.3) 
Education, M (SD) 5.4 (3.3) 
Cigarette smoking  
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Ever (vs never), % 40.2 
Total pack-years among smokers, M (SD) 29.9 (22.0) 
Body mass index (kg/m2), M (SD) 27.5 (4.1) 
Physical Activity  
20–40 years of age, %  
Sedentary/minimal 0.7 
Light 13.7 
Moderate 55.6 
Moderate/intense 16.2 
Intense/strenuous 13.8 
M (SD) 3.3 (0.9) 
40–60 years of age, %  
Sedentary/minimal 1.5 
Light 22.9 
Moderate 50.7 
Moderate/intense 15.0 
Intense/strenuous 10.0 
M (SD) 3.1 (0.9) 
In the past year, %  
Sedentary/minimal 20.9 
Light 42.5 
Moderate 32.3 
Moderate/intense 3.8 
Intense/strenuous 0.6 
M (SD) 2.2 (0.9) 
Lifetime index to age 60, %  
Level I 23.6 
Level II 51.1 
Level III 25.4 
Functional outcomes  
Short Physical Performance Battery, M (SD) 9.7 (3.3) 
Unable to walk 400 meters, % 15.0 
Location: Greve in Chianti and Bagno a Ripoli, Italy 
Recruitment strategy: Probability sample 
Length of follow-up: 5-8 years 
Response rate and loss to follow-up: 91.6% 
Eligible population: Not reported 
Excluded populations: - 
 
Exposures at midlife 
Relevant exposures: Physical activity and smoking 
Time: September 1998 and March 2000 
Measurement of exposure: Interviewer administered questionnaire; participants asked to indicate 
their average level of physical activity during three age periods in life: 20 to 40 years, 40 to 60 years, 
and the past year 
Mini-Mental State Examination was used to measure cognitive impairment 
 
Outcomes at 55 years or over 
Outcomes: Mobility 
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Outcome measurement: Short Physical Performance Battery  
Subjects asked to walk a distance of four meters at their usual pace. The quickest time out of two 
trials was analysed.  
Subjects were asked to rise from a chair and return to the seated position five times as quickly as 
possible while keeping their arms folded over their chest 
Subjects were asked to walk a standard 400-meter course 
Time: 2005 and 2006 
 
Analysis 
Analysis strategy: Linear and logistic regression models 
Confounders: Age, education, smoking behaviour, BMI, total number of medical conditions, Mini-
Mental State Examination, nerve conduction velocity, leg muscle power, range of motion of hip and 
ankle, ankle-brachial index, and serum haemoglobin 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Lifetime physical activity to age 60 
Short Physical Performance Battery  
Men b weight (SE) 
Level I Reference 
Level II 0.03 (0.24) 
Level III 0.40 (0.26) 
p for trend p = 0.042 
Women b weight (SE) 
Level I Reference 
Level II 0.27 (0.19) 
Level III 0.90 (0.27) 
p for trend p = 0.002 
Unable to walk 400 meters 
Men Odds ratio (95% CI) 
Level I Reference 
Level II 0.76 (0.18–3.29) 
Level III 0.22 (0.04–1.19) 
p for trend p = 0.047 
Women Odds ratio (95% CI) 
Level I Reference 
Level II 1.16 (0.40–3.30) 
Level III 0.52 (0.13–2.08) 
p for trend p = 0.434 
Significant trends: Older adults who in higher levels of physical activity in midlife were significantly 
more likely to perform better than individuals who were less physically active 
Limitations:  
Author: Misclassification of previous physical activity 
Reviewer: Participants retrospectively recalled their physical activity levels in midlife 
Source of funding: Intramural Research Program of the National Institutes of Health, National 
Institute on Aging 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  222 


 
Authors: Patja K, Jousilahti P, Hu G, Valle T, Qiao Q, Tuomilehto J 
Year: 2005 
Citation: Journal of Internal Medicine 258(4): 356-62. 
Country of study: Finland 
Aim of study: Examine effects of smoking, obesity and physical activity on the risk of type 2 diabetes 
Study design: Prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: Not reported 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 41,372 
Characteristics:  
Smoking status  (men) 
Never 
Age (years) 41.7 (10.6); Body mass index 25.9 (3.3); Diastolic blood pressure  (mmHg) 88 (12); 
Systolic blood pressure  (mmHg) 142  (18); Education  (years) 9.3 (3.9); Coffee consumption (cups) 
4.6 (2.9); Alcohol drinker  (%) 54.5; Low occupational physical activity (%) 30.0; Low leisure time 
physical activity (%) 25.8 
Former 
Age (years) 46.7  (10.3); Body mass index 26.9  (3.6); Diastolic blood pressure  (mmHg) 89 (12); 
Systolic blood pressure  (mmHg) 144  (19); Education  (years) 9.0 (3.7); Coffee consumption (cups) 
5.1 (2.9); Alcohol drinker  (%) 63.8; Low occupational physical activity (%) 31.2; Low leisure time 
physical activity (%) 24.7 
<20  cigarettes day 
Age (years) 42.5  (11.0); Body mass index 25.6  (3.6); Diastolic blood pressure  (mmHg) 87 (12); 
Systolic blood pressure  (mmHg) 143  (19); Education  (years) 8.8 (3.8); Coffee consumption (cups) 
5.6 (3.0); Alcohol drinker  (%) 71.3; Low occupational physical activity (%) 33.7; Low leisure time 
physical activity (%) 31.3 
>20  cigarettes day 
Age (years) 41.5  (10.0); Body mass index 25.9  (3.7); Diastolic blood pressure  (mmHg) 88 (12); 
Systolic blood pressure  (mmHg) 144  (18); Education  (years) 8.3 (3.1); Coffee consumption (cups) 
6.8 (3.5); Alcohol drinker  (%) 77.6; Low occupational physical activity (%) 30.1; Low leisure time 
physical activity (%) 40.5 
Smoking status  (women) 
Never 
Age (years) 45.3  (10.8); Body mass index26.0  (4.7); Diastolic blood pressure  (mmHg) 85 (12); 
Systolic blood pressure  (mmHg) 141  (23); Education  (years) 9.2 (3.8); Coffee consumption (cups) 
4.6 (2.3); Alcohol drinker  (%) 25.9; Low occupational physical activity (%) 37.0; Low leisure time 
physical activity (%) 39.5  
Former 
Age (years) 39.9  (10.5); Body mass index 26.1  (4.4); Diastolic blood pressure  (mmHg) 84 (12); 
Systolic blood pressure  (mmHg) 138  (19); Education  (years) 9.5 (3.6); Coffee consumption (cups) 
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4.8 (2.5); Alcohol drinker  (%) 45.3; Low occupational physical activity (%) 41.0; Low leisure time 
physical activity (%) 35.4  
<20  cigarettes day 
Age (years) 39.0  (10.5); Body mass index 25.5  (4.2); Diastolic blood pressure  (mmHg) 83 (12); 
Systolic blood pressure  (mmHg) 138  (20); Education  (years) 9.0 (3.4); Coffee consumption (cups) 
5.4 (2.6); Alcohol drinker  (%) 55.8; Low occupational physical activity (%) 41.2; Low leisure time 
physical activity (%) 44.0 
>20  cigarettes day 
Age (years) 39.7  (9.7); Body mass index 25.9  (4.7); Diastolic blood pressure  (mmHg) 84 (13); 
Systolic blood pressure  (mmHg) 139  (21); Education  (years) 8.6 (3.2); Coffee consumption (cups) 
6.9 (3.3); Alcohol drinker  (%) 65.2; Low occupational physical activity (%) 43.5; Low leisure time 
physical activity (%) 57.7 
Location: Karelia, Kuopio, Turku-Loimaa and the Helsinki, Finland 
Recruitment strategy: Randomly selected sample 
Length of follow-up: Mean 21 years 
Response rate and loss to follow-up: Random sample of 6.6%. Participation rate varied from 74% 
to 88%. 
Eligible population: Middle-aged Finnish men and women aged 25–64 years born between 1913 
and 1947 
Excluded populations: Diagnosed with coronary heart disease or stroke (n =1444), diabetes (n = 
804), subjects who had type 1 diabetes (n = 64) at baseline or during follow-up, and subjects with 
incomplete data on smoking or any other required factors (n=1222) 
 
Exposures at midlife 
Relevant exposures: Smoking, obesity and physical activity 
Time: Karelia and Kuopio in 1972, 1977, 1982, 1987 and 1992. Turku-Loimaa 1982 and Helsinki 
1992. 
Measurement of exposure: Self-reported questionnaire 
Classified into three smoking categories: current smokers, ex-smokers and lifelong non-smokers 
Occupational and leisure time physical activity were grouped into three categories in some analyses: 
(i) low (ii) moderate (iii) high 
 
Outcomes at 55 years or over 
Outcomes: Type 2 diabetes 
Outcome measurement: Drug Register and the Hospital Discharge Register 
Time: End of December 2002 or until death    
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, study year, education, body mass index, systolic blood pressure, physical activity 
and coffee and alcohol drinking 
 
Results, limitations, source of funding 
Number: 2770 
Effect estimates: 
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Hazard ratios for the incidence of type 2 diabetes according to smoking habits 
Never smoking 1.00 
Ex-smoking 1.09 (0.96–1.24) 
Current smoker <20 cigarettes day 1.30 (1.15–1.47) 
Current smoker >20 cigarettes day 1.65 (1.45–1.89) 
Hazard ratios for the incidence of type 2 diabetes according to smoking habits and body mass 
index 
Never-smoking                
Body mass index <25 1.00                                  
Body mass index 25–29.9 2.92  (2.48–3.45)          
Body mass index >30 8.25  (6.98–9.74)          
Ex-smoking                    
Body mass index <25 1.00  (0.70–1.42)          
Body mass index 25–29.9 3.04  (2.46–3.77)          
Body mass index >30 8.86  (7.15–10.9)          
Current  smoking 
Body mass index <251.43  (1.15–1.78) 
Body mass index 25–29.9 4.19  (3.48–5.05) 
Body mass index >30 11.5  (9.46–13.9) 
Hazard ratios for the incidence of type 2 diabetes according to smoking habits and physical 
activity 
Never-smoking  
High 1.00 
Moderate 1.03  (0.92–1.16) 
Low 1.26  (1.09–1.46) 
Ex-smoking  
High 1.11  (0.93–1.33) 
Moderate 0.99  (0.82–1.19) 
Low 1.71  (1.31–2.21) 
Current smoking 
High 1.32  (1.13–1.54) 
Moderate 1.58  (1.37–1.82) 
Low 1.72  (1.42–2.10) 
Significant trends: Smoking is a risk factor for type 2 diabetes independently of BMI and physical 
activity 
Limitations: 


1. Biological markers of smoking were not measured at baseline; glucose 
2. Tolerance tests were not performed during the follow-up; misclassification of exposure and 


outcome; did not have nutritional data; data on alcohol drinking were fairly crude  
Source of funding: Finnish Academy (grants 46558, 53585, 204274, 205657) 
 
Authors: Pelkonen M, Tukiainen H, Tervahauta M, Notkola IL, Kivelä SL, Salorinne Y, Nissinen A 
Year: 2000 
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Citation: Thorax 55(9): 746-50 
Country of study: Finland 
Aim of study: Study the impact of smoking cessation on mortality over range of baseline pulmonary 
function 
Study design: Cohort 
Quality score: (++, + or -): ++                                  
 
Source population 
Number of people: Not reported 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1582 
Characteristics: Not reported 
Location: Ilomantsi, Pöytyä and Mellilä in Finland 
Recruitment strategy: Not reported 
Length of follow-up: 30 year  
Response rate and loss to follow-up: (97.5% in 1959) and in subsequent re-examinations (90–
97.7%) 
Eligible population: Finnish participants in the Seven Countries Study 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Smoking 
Time: Re-examinations were performed in 1964, 1969, 1974, 1984, and 1989. 
Measurement of exposure: Smoking habits were recorded at the baseline and in subsequent re-
examinations by a trained nurse according to a standard questionnaire developed for the Seven 
Countries Study 
 
Outcomes at 55 years or over 
Outcomes: Mortality 
Outcome measurement: Death certificates were collected and causes of death coded 
Time: 1959 and 1989 
 
Analysis 
Analysis strategy: Cox’s proportional hazards regression model 
Confounders: Age, BMI, diastolic blood pressure, total cholesterol and smoking 
 
Results, limitations, source of funding 
Number: 1086 
Effect estimates: 
All-cause mortality during 1959-89 by tertile of FEV0.75 at baseline 
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Hazard ratio (95% CI) p value 
Tertile of FEV0.75 
Low 1.56 (1.35  to 1.81) <0.001 
Middle 1.08 (0.93  to 1.26) 0.295 
High 1 
All cause and cause specific mortality during 1964–89 among those who quit between 1959–84 
compared with continuous smokers  
Hazard ratio (95% CI) p value 
All cause 0.71 (0.50 to 1.00) 0.049 
Cardiovascular disease 0.60 (0.37 to 0.98) 0.043 
Cancer 0.58 (0.30 to 1.12) 0.105 
Lung cancer 0.50 (0.14 to 1.77) 0.281 
Other cancer 0.62 (0.28 to 1.33) 0.220 
Respiratory diseases† 2.51 (0.65 to 9.70) 0.181 
Other causes 0.91 (0.38 to 2.18) 0.833 
Significant trends: Smokers across the entire range of pulmonary function may increase their 
expectation of lifespan by giving up smoking 
Reported limitations:  
1. Author: Data set was too small for confident results on mortality from causes other than 


cardiovascular disease 
2. Reviewer: Does not describe sample 
Source of funding: Finnish Academy, the Finnish Lung Health Association, the Finnish Anti-
Tuberculosis Association Foundation, and the National Institute on Aging, USA (grant EDC-1 1 RO1 
AGO8762-01A1)  
 
Authors: Pitsavos C, Panagiotakos DB, Chrysohoou C, Kokkinos P, Menotti A, Singh S, Dontas A; 
Seven Countries Study (the Corfu Cohort). 
Year: 2004 
Citation: Journal of Human Hypertension 18(7): 495-501 
Country of study: Greece 
Aim of study: Investigate the interaction between physical activity and left ventricular hypertrophy on 
stroke mortality  
Study design: Cohort 
Quality score: (++, + or -): ++ 
 
Source population  
Number of people: 12,763 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 529 
Characteristics:  
Presence of LVH  
Age at baseline (years)                                                                49 ±6                                                                
Current smoking (total)                                                            30 (76%)                                                         
<10 cigarettes/day                                                        14 (36%)                                                          
10–20  cigarettes/day                                                      8 (20%)                                                          
>20 cigarettes/day                                                       8 (20%)                                                          
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Physical activity                                                         
Sedentary life                                                                         12 (30%)                                                         
Moderate physical activity                                           12 (30%)                                                         
Hard  physical activity                                                 16 (40%)                                                         
Body  mass  index (kg/m2)                                                    23 ±4                                                              
Absence of LVH 
Age at baseline (years)                                                               51 ±6                                                
Current smoking (total)                                                            308 (63%)                                            
<10 cigarettes/day                                                     62 (13%) 
10–20  cigarettes/day                                                   (29%) 
>20 cigarettes/day                                                       104 (21%) 
Physical activity                             
Sedentary life                                                                         155 (32%)  
Moderate physical activity                                           185 (38%) 
Hard physical activity                                                 149 (30%) 
Body  mass  index (kg/m2)        23 ±5                                                
P-value 
Age at baseline (years)                                                                0.156 
Current smoking (total)                                                            0.070 
Physical activity                                                                 0.423 
Body  mass  index (kg/m2)                                                    0.562 
Location: Corfu, Greece 
Recruitment strategy: Not reported 
Length of follow-up: 40-year 
Response rate and loss to follow-up: 95.3% 
 
Exposures at midlife 
Relevant exposures: Physical activity and smoking 
Time: Since 1961 periodic visits every five years 
Measurement of exposure: Physical activity levels were assessed by self-reports of habitual, 
occupational and leisure-time activities 
Daily cigarette smoking identified by a positive response on a standardised questionnaire 
Eligible population: Corfu cohort from the Seven Countries Study 
Excluded populations: - 
 
Outcomes at 55 years or over 
Outcomes: Stroke mortality 
Outcome measurement: Causes of death were obtained from: previous clinical records filled out by 
the study’s research group, or by hospital records, or by necroscopy records, or by information from 
family or hospital doctors, other specialists, family or relatives, friends and any other witnesses, or 
from the police, in case of violent causes or death occurred suddenly in public places or un-witnessed 
Time: 2001   
 
Analysis 
Analysis strategy: Cox proportional hazard model 
Confounders: Age, body mass index, total cholesterol, glucose, smoking and blood pressure levels  
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Results, limitations, source of funding 
Number: 74 deaths 
Effect estimates: 
Estimates from a backward stepwise Cox model predicting 40-year stroke mortality as a 
function of baseline risk factors, by LVH level 
HR (95% CI) 
Presence of LVH                                                         
Physical activity status   
Sedentary (reference group) 1.00 — 
Moderate 0.70 (0.50–0.97) 
Hard 0.75 (0.52–1.09) 
Age (per  1 year) 1.12 (0.94–1.33) 
Systolic blood  pressure (per  10 mmHg) 1.01 (0.73–1.62) 
Total  serum cholesterol (per  1 mmol/l) 0.86 (0.69–1.07) 
Absence of LVH 
Physical activity status   
Sedentary (reference group) 1.00 — 
Moderate 0.64 (0.45–0.91) 
Hard 0.72 (0.51–1.02) 
Age (per  1 year) 1.12 (1.07–1.180 
Systolic blood  pressure (per  10 mmHg) 1.21 (1.10–1.480 
Total  serum cholesterol (per  1 mmol/l) 0.80 (0.47–1.22) 
Significant trends: Physical activity was associated with a lower risk of stroke. LVH had 5.8-fold the 
risk of stroke among sedentary and 4.5-fold the risk among physically active men. Moderate physical 
activity decreased the risk of stroke by 49% in men with LVH as compared to sedentary without LVH. 
Hard exercise did not confer any significant reduction in stroke risk. 
Limitations:  
1. Mortality data were available from this specific cohort - could not provide predictors for stroke 


incidence.  
2. The imbalance of the sample sizes between men with and without LVH.  
3. Inability to segregate thrombotic from haemorrhagic strokes.  
4. Physical activity level of the active group at baseline is likely to decline with advancing age. The 


physically inactive group at baseline could either stay physically inactive or increase their physical 
activity level. 


Source of funding: National Heart, Lung and Blood Institute Grants HE 04697, HE 6090 and 
HE00278 
 
Authors: Preis SR, Stampfer MJ, Spiegelman D, Willett WC, Rimm EB 
Year: 2010 
Citation: American Journal of Clinical Nutrition 92(5): 1265-72 
Country of study: USA 
Aim of study: Examine the association between dietary protein and risk of ischemic heart disease 
Study design: Prospective study 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 51,529 
Demographics: Not reported 
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Study (eligible and selected) population 
Number of people: 43,960 
Characteristics:  
Q1 
Age (y) 53 ± 10 
Smoking status [n (%)]  
Never 3993 (45.2) 
Past 3405 (38.6) 
1–14 cigarettes/d 262 (3.0) 
15–24 cigarettes/d 334 (3.8) 
2:25 cigarettes/d 390 (4.4) 
Unknown no. of cigarettes/d 105 (1.2) 
Missing 337 (3.8) 
Exercise (METs) 20.9 ± 30.1 
BMI (kg/m2) 25.1 ± 3.2 
Calories (kcal/d) 2137 ± 664 
Alcohol (% of energy) 5.9 ± 7.4 
Alcohol (g/d) 17.5 ± 22.0 
Q3 
Age (y) 53 ±6 9 
Smoking status [n (%)]  
Never 4007 (47.5) 
Past 3336 (39.5) 
1–14 cigarettes/d 216 (2.6) 
15–24 cigarettes/d 294 (3.5) 
2:25 cigarettes/d 214 (2.5) 
Unknown no. of cigarettes/d 72 (0.9) 
Missing 301 (3.6) 
Exercise (METs) 20.8 ± 27.4 
BMI (kg/m2) 25.5 ± 3.3 
Calories (kcal/d) 2024 ± 597 
Alcohol (% of energy) 3.9 ± 4.8 
Alcohol (g/d) 10.9 ± 13.5 
Q5 
Age (y) 55 ± 9 
Smoking status [n (%)]  
Never 4409 (44.9) 
Past 4126 (42.1) 
1–14 cigarettes/d 251 (2.6) 
15–24 cigarettes/d 276 (2.8) 
2:25 cigarettes/d 209 (2.1) 
Unknown no. of cigarettes/d 96 (1.0) 
Missing 446 (4.5) 
Exercise (METs) 21.1 ± 29.1 
BMI (kg/m2) 25.9 ± 3.6 
Calories (kcal/d) 1780 ± 574 
Alcohol (% of energy) 2.7 ± 3.6 
Alcohol (g/d) 6.8 ± 9.1 
P for linear trend 
Age (y) <0.0001 
Smoking status [n (%)]  
Never Referent 
Past 0.009 
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1–14 cigarettes/d 0.07 
15–24 cigarettes/d <0.0001 
2:25 cigarettes/d <0.0001 
Unknown no. of cigarettes/d 0.14 
Missing 0.03 
Exercise (METs) 0.89 
BMI (kg/m2) <0.0001 
Calories (kcal/d) <0.0001 
Alcohol (% of energy) <0.0001 
Alcohol (g/d) <0.0001 
Location: Not reported 
Recruitment strategy: Not reported 
Length of follow-up: 18 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Men aged 40–75 y at baseline in 1986 
Excluded populations: Those who reported a history of myocardial infarction, angina, coronary 
artery bypass graft, other heart conditions, stroke, pulmonary embolism, or cancer on the baseline 
questionnaire. those who had an implausible caloric intake derived from the baseline or had >70 
missing responses to food items 
 
Exposures at midlife 
Relevant exposures: Smoking status, diet and physical activity 
Time: 1986 and in 1990, 1994, 1998, and 2002 
Measurement of exposure: Every four years, participants are sent a food-frequency questionnaire to 
assess their diet composition 
 
Outcomes at 55 years or over 
Outcomes: Nonfatal myocardial infarction and fatal ischemic heart disease 
Outcome measurement: Nonfatal MI was assessed biennially with a mailed questionnaire 
Deaths ascertained by contact with family members or through the National Death Index. Fatal IHD 
was confirmed from the medical records or autopsy reports or if IHD was listed as the cause of death 
on the death certificate and there was evidence of previous IHD in the records 
Time: 1986 and 31 January 2004 
 
Analysis 
Analysis strategy: Cox proportional hazards regression model 
Confounders: Age and quintiles of percentage of energy from saturated fat, monounsaturated fat, 
polyunsaturated fat, trans fat, and calories, fibre, folate, vitamin C, magnesium, total omega-3 fatty 
acids, glycemic index, physical activity, family history of myocardial infarction, BMI, cigarette smoking, 
alcohol use, and multivitamin use, status of hypertension, hypercholesterolemia and diabetes  
 
Results, limitations, source of funding 
Number: 2959 
Effect estimates: 
Relative risks (RRs) and 95% CIs for total ischemic heart disease  according to quintile of 
percentage of energy from protein 
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Q1 
Total protein 1.00 (referent) 
Animal protein 1.00 (referent) 
Vegetable protein 1.00 (referent) 
Q2 
Total protein 1.03 (0.91, 1.16) 
Animal protein 1.05 (0.93, 1.16) 
Vegetable protein 0.96 (0.85, 1.08) 
Q3 
Total protein 1.07 (0.94, 1.21) 
Animal protein 1.02 (0.90, 1.16) 
Vegetable protein 0.94 (0.82, 1.08) 
Q4 
Total protein 1.03 (0.90, 1.16) 
Animal protein 1.03 (0.90, 1.17) 
Vegetable protein 0.94 (0.80, 1.09) 
Q5 
Total protein 1.08 (0.95, 1.23) 
Animal protein 1.11 (0.97, 1.28) 
Vegetable protein 0.93 (0.78, 1.12)  
P for trend 
Total protein 0.30 
Animal protein 0.18 
Vegetable protein 0.49 
Relative risks (RRs) and 95% CIs for nonfatal myocardial infarction and fatal ischemic heart 
disease according to quintile 
Q1 
Total protein:  
Non-fatal MI 1.00 (referent) 
Fatal IHD  1.00 (referent) 
Animal protein:  
Nonfatal MI  1.00 (referent) 
Fatal IHD  1.00 (referent) 
Vegetable protein:  
Non-fatal MI 1.00 (referent) 
Fatal IHD  1.00 (referent) 
Q2 
Total protein:  
Non-fatal MI 1.01 (0.86, 1.18) 
Fatal IHD  1.05 (0.86, 1.28) 
Animal protein: 
Nonfatal MI  1.01 (0.86, 1.18) 
Fatal IHD  1.12 (0.91, 1.37) 
Vegetable protein:  
Non-fatal MI 1.07 (0.91, 1.25) 
Fatal IHD  0.84 (0.69, 1.02) 
Q3 
Total protein: 
Non-fatal MI 1.05 (0.90, 1.23) 
Fatal IHD  1.08 (0.88, 1.33) 
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Animal protein:  
Nonfatal MI  0.99 (0.84, 1.16) 
Fatal IHD  1.08 (0.87, 1.33) 
Vegetable protein:  
Non-fatal MI 1.03 (0.86, 1.24) 
Fatal IHD  0.84 (0.68, 1.05) 
Q4 
Total protein:  
Non-fatal MI 1.02 (0.87, 1.20) 
Fatal IHD  1.02 (0.83, 1.25) 
Animal protein:  
Nonfatal MI  1.05 (0.89, 1.23) 
Fatal IHD  0.98 (0.79, 1.21) 
Vegetable protein:  
Non-fatal MI 1.09 (0.89, 1.33) 
Fatal IHD  0.76 (0.59, 0.96) 
Q5 
Total protein:  
Non-fatal MI 1.10 (0.92, 1.30) 
Fatal IHD  1.05 (0.85, 1.30) 
Animal protein: 
Nonfatal MI  1.12 (0.94, 1.33) 
Fatal IHD  1.10 (0.88, 1.37) 
Vegetable protein:  
Non-fatal MI 1.18 (0.93, 1.48) 
Fatal IHD  0.66 (0.49, 0.88) 
P for trend 
Total protein: 
Non-fatal MI 0.30 
Fatal IHD  0.79 
Animal protein:  
Nonfatal MI 0.18 
Fatal IHD  0.71 
Vegetable protein:  
Non-fatal MI 0.18 
Fatal IHD 0.005 
Significant trends: No association between dietary protein and risk of total IHD in this group of men 
Limitations:  
1. Self-administered questionnaires.   
2. Study population consisted of white male health professionals 
Source of funding: National Institutes of Health (HL35464 and CA55075) and by the Kirschstein-
NRSA Aging Training Grant (AG000158) 
 
Authors: Qiao Q, Tervahauta M, Nissinen A, Tuomilehto J 
Year: 2000  
Citation: European Heart Journal 21(19):1621-6 
Country of study: Finland 
Aim of study: Risk of early and late death in relation to smoking and ex-smoking 
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Study design: Cohort 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 1711 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1673 
Characteristics: Not reported 
Location: Finland 
Recruitment strategy: Not reported 
Length of follow-up: 35-year 
Response rate and loss to follow-up: Not reported 
Eligible population: Men born between 1900 and 1919 
Excluded populations: Subjects known to have coronary heart disease at baseline  
 
Exposures at midlife 
Relevant exposures: Smoking 
Time: 1959 to 1989 
Measurement of exposure: Smoking habits was collected using a standardised questionnaire 
developed for the Seven Countries Study 
 
Outcomes at 55 years or over 
Outcomes: Mortality 
Outcome measurement: Review of death certificates, collection of medical information and clinical 
records from hospitals, and interviews with physicians and relatives of the deceased or any other 
witnesses of fatal events. After the 15th year of follow-up, only the reviewing and coding of official 
death certificates was performed. 
Time: End of 1994 
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, area of residence, body mass index, systolic blood pressure, serum cholesterol at 
baseline 
 
Results, limitations, source of funding 
Number: 
CHD  mortality (n = 1463) 
Total  mortality (n = 1673) 
Effect estimates: 
Smoking status at baseline 
Total mortality 
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10-year mortality 
Non-smoker 1 
Ex-smoker 1.74 (1.07–2.83) 
Current smoker 2.16 (1.44–3.25) 
35-year mortality 
Non-smoker 1 
Ex-smoker 1.13 (0.93–1.36) 
Current smoker 1.62 (1.40–1.88) 
CHD mortality 
10-year mortality 
Non-smoker 1 
Ex-smoker 7.37 (1.66–32.70) 
Current smoker 6.80 (1.64–28.22) 
35-year mortality 
Non-smoker 1 
Ex-smoker 1.39 (1.00–1.94) 
Current smoker 1.63 (1.24–2.13) 
Baseline cigarettes consumption (number  per day)  
Total mortality 
10-year mortality 
Non-smoker 1 
Ex-smoker 
1–9 1.94 (1.01–3.74) 
10–19 2.05 (1.10–3.80) 
>20 1.45 (0.77–2.74) 
Current smoker 
1–9 1.74 (1.02–2.98) 
10–19 2.26 (1.45–3.52) 
>20 2.56 (1.62–4.06) 
35-year mortality 
Non-smoker 1 
Ex-smoker 
1–9 0.98 (0.72–1.33) 
10–19 1.09 (0.82–1.44) 
>20 1.29 (1.01–1.65) 
Current smoker 
1–9 1.15 (0.93–1.42) 
10–19 1.76 (1.48–2.09) 
>20 1.98 (1.65–2.37) 
CHD  mortality 
10-year mortality 
Non-smoker 1 
Ex-smoker 
1–9 8.18 (1.48–45.09) 
10–19 7.32 (1.34–40.08) 
>20 7.91 (1.59–39.41) 
Current  smoker 
1–9 7.13 (1.51–33.69) 
10–19 8.28 (1.92–35.76) 
>20 7.16 (1.60–31.95) 
35-year mortality 
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Non-smoker 1 
Ex-smoker 
1–9 1.21 (0.73–2.03) 
10–19 1.47 (0.93–2.32) 
>20 1.60 (1.06–2.41) 
Current  smoker 
1–9 1.13 (0.77–1.66) 
10–19 1.82 (1.33–2.48) 
>20 1.96 (1.42–2.72) 
Hazard ratios (95% CI) of deaths from all-cause and coronary heart disease in relation to the 
changes in smoking status between 1959 and 1969 
Total  mortality  
Non-smoker 1 
Persistent  former smoker 0.97 (0.76–1.22) 
Smoked in one of three examinations 1.13 (0.87–1.47) 
Smoked in two of three examinations 1.18 (0.93–1.51) 
Persistent  current  smoker 1.84 (1.54–2.19) 
CHD  mortality  
Non-smoker 1 
Persistent  former smoker 1.12 (0.77–1.65) 
Smoked in one of three examinations 1.07 (0.67–1.70) 
Smoked in two of three examinations 1.08 (0.71–1.65) 
Persistent  current  smoker 1.84 (1.36–2.48) 
Significant trends: Men smoking persistently were most at risk, while those who persisted in quitting 
had no increased risk of death compared with non-smokers 
Limitations  
1. Author: None reported 
2. Reviewer: Not reporting demographic characteristics of participants  
Source of funding: Yrjo Jahnsson’s Foundation, Academy of Finland, the Sandoz Foundation for 
Gerontological Research and the National Institute of Health (AG-08762) 
 
Authors: Qiu D, Mei J, Tanihata T, Kawaminami K, Minowa M 
Year: 2003 
Citation: Journal of Epidemiology 13(3): 149-56 
Country of study: China 
Aim of study: Clarify the risk factors of CVD deaths in rural areas 
Study design: Cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 50,252 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 50,069 
Characteristics:  
No. of subjects 50252 
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Age group(%) 
40-49 years 41.1  
50-59 23.0  
60-69 20.8  
70-79 12.3  
80+ 2.8  
Mean age (years) ± SD 55.3 ±11.8 
Cigarette smoking status(%)   
Non-smoker 57.1  
Ex-smoker 3.0  
Current smoker 39.9  
Alcohol drinking status(%)   
Non- drinker 57.2  
Ex-drinker 2.0  
Current drinker 40.8  
Mean body mass index (kg/m')    ± SD 20.1 ±  2.5 
Location: Sixi, Lixi, Luoping, Putian, Luxi, Shinao, Meizhuang, and Ertang Townships in Shanggao, 
Wuning, Jinxian, and Gaoan Counties in Jiangxi Province, China. 
Area (%):   
Wuning 39.7  
Shanggao 19.7  
Gaoan 19.6  
Jinxian 21.0  
Recruitment strategy: Door-to-door 
Length of follow-up: Six years 
Response rate and loss to follow-up: 99.6% 
Eligible population: Door-to-door 
Excluded populations: 183 cases with a previous history of CVD, 632 CVD deaths. Inpatients were 
excluded from the study. 
 
Exposures at midlife 
Relevant exposures: Frequency of food intake, liking for fatty foods and salty foods, cigarette 
smoking, alcohol drinking 
Time: September 01, 1994 and June 30, 1996 
Measurement of exposure: Door-to-door survey 
 
Outcomes at 55 years or over 
Outcomes: CVD death 
Outcome measurement: Village physicians who lived in the same village as cohort subjects filled out 
follow-up reports and submitted them to the township hospitals every 10 days 
Time: Death from causes other than CVD, or December 31, 2000, whichever came first 
 
Analysis 
Analysis strategy: Cox proportional hazard model 
Confounders: Sex, age group, area, cigarette smoking status, alcohol drinking status, blood 
pressure, BMI, marital status, fatty foods, salty foods, frequency of Chinese pickles intake, frequency 
of meat intake, sleeping hours per day   
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Results, limitations, source of funding 
Number: 671 
Effect estimates: 
Hazard ratios of cerebrovascular disease mortality 
HR (95% CI) 
(Age group) 
40-49 years 1.00 
50-59 2.14               (1.52- 3.01) 
60-69 5.13           (3.79-   6.94) 
70-79 11.38            (8.34- 15.54) 
80+ 19.85           (13.65- 28.87) 
p for  trend <0.01 
(Cigarette smoking status) 
Non-smoker 1.00 
Ex-smoker 1.40 (0.98-   2.00) 
Current smoker 1.08 (0.87- 1.34)  
p for  trend 0.59 
(Alcohol drinking status) 
Non-drinker 1.00 
Ex-drinker 1.55 (1.04- 2.31)  
Current drinker 1.12 (0.93-   1.34) 
p for  trend 0.23 
(Blood pressure) 
Normal    1.00 
High-normal 1.38  (1.09-   1.74)  
Hypertension   2.06 (1.72-  2.47)  
p for  trend <0.01 
(Body mass  index) 
<18.5     1.00 
18.5-23.9       1.12 (0.94-   1.33) 
>24.0    1.03  (0.68-   1.58) 
p for  trend  0.33 
(Marital status) 
Married    1.00 
Never married    1.25    (0.59-  2.65)  
Divorced     0.95 (0.42-   2.13)  
Widowed     1.16   (0.96-1.41)  
p for  trend – 
(Fatty foods) 
Dislike   1.00 
Normal     1.24 (0.72-   2.15)  
Like   1.33   (0.78-  2.29) 
 p for  trend  0.23 
(Salty foods) 
Dislike 1.00 
Normal  1.40    (1.13-   1.73)  
Like  1.46   (1.10-  1.95)  
p for  trend <0.01                                              
(Frequency of Chinese pickles intake) 
Never or seldom   1.00 
Once or twice per month   0.91  (0.74-   1.13) 
More than once per week  0.79  (0.63-   0.98) 
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p for  trend   0.03 
(Frequency of   meat intake) 
Never or seldom 1.00 
Once or twice per month    10.75      (0.62-   0.91)  
More than once per week                                       
p for  trend   0.13 
(Sleeping hours per day) 
6 hours or less        1.00 
7 to 8 hours    0.86    (0.68-   1.09) 
9 hours or more 1.01   (0.78-   1.31) 
p for  trend 0.65 
Significant trends: CVD mortality significantly increased in parallel with age, blood pressure and 
salty foods 
Limitations:  
Author: None reported 
Reviewer:  
1. Misclassification and change of exposure.  
2. Behaviours are self-reported 
Source of funding: Not reported 
 
Authors: Räikkönen K, Matthews KA, Kuller LH 
Year: 2001 
Citation: Hypertension 38(4): 798-802. 
Country of study: USA 
Aim of study: Test the hypotheses that the trajectory of psychological risk increases the risk for the 
development of hypertension and that blood pressure levels fluctuate with psychological changes 
Study design: Began as a prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: Not reported 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 541 
Characteristics:  
Hypertensives                                          
Mean±SD (coefficient of variation) 
Age at baseline, y 48.0±1.5      
Age at the time of menopause, y 52.6±3.1      
BMI, kg/m2 26.8±5.2 (5.6) 
Physical activity, kJ/wk                              4847±5010              (262)                 
Alcohol consumption, g/d 9.0±12.6 (88.1) 
Current smoking (yes), n (%) 24 (32)      
Cigarettes among smokers, n/d 20.5±11.6 (77.6) 
Normotensives 
Age at baseline, y 47.6±1.6      
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Age at the time of menopause, y 52.6±2.6      
BMI, kg/m2 24.4±4.3 (5.2) 
Physical activity, kJ/wk                              6217±7276               (229) 
Alcohol consumption, g/d 8.4±10.0 (92.2) 
Current smoking (yes), n (%) 123 (28.5)      
Cigarettes among smokers, n/d 19.3±12.0 (74.9) 
Location: USA 
Recruitment strategy: Driver’s license list 
Length of follow-up: 9.2 years; SD, 3.4 years; range, 1 to 14 years 
Response rate and loss to follow-up: -  
Eligible population: Middle-aged women 
Excluded populations: - 
 
Exposures at midlife 
Relevant exposures: Physical activity, alcohol use, and cigarette smoking 
Time: 1983-1984 
Measurement of exposure: Cigarette smoking defined as the number of cigarettes smoked per day 
Alcohol intake defined as the amount of current alcohol intake per day converted into grams of 
absolute alcohol 
 
Outcomes at 55 years or over 
Outcomes: Hypertensive 
Outcome measurement: Use of antihypertensive medication and/or had elevated systolic BP or 
diastolic BP on two consecutive exams 
Time: Not reported 
 
Analysis 
Analysis strategy: Cox proportional hazards 
Confounders: Age, race, years of education, parental history of hypertension, baseline blood 
pressure, body mass index, physical activity, alcohol use, and cigarette smoking   
 
Results, limitations, source of funding 
Number: 75 
Effect estimates: 
Biological and Health Behaviour Predictors of Hypertension Incidence 
Predictor, b, P, Hazards Ratio (95%  CI) 
Race (white/African American) 0.16, 0.67, 1.18 (0.57–2.44) 
Parental history (no/yes) 0.76, 0.005, 2.15 (1.26–3.66) 
Age at baseline  (y) 0.12, 0.14, 1.12 (0.96–1.31) 
Education  (y) -0.04, 0.13, 0.96 (0.78–1.19) 
BMI (kg/m2) 0.05, 0.04, 1.05 (1.01–1.10) 
Physical activity (kJ/wk) -0.45, 0.12, 0.64 (0.36–1.13) 
Alcohol consumption (g/d) 0.84, 0.17, 2.31 (0.71–7.54) 
Smoking status (no/yes) 0.40, 0.19, 1.50 (0.83–2.72) 
Significant trends: Increasing levels of anger, decreasing levels of social support, and high anxiety 
increase the likelihood of women’s development of hypertension in midlife 
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Limitations:  
1. Bias due to unavailability of follow-up 
2. Missing data for BP or for prescription of antihypertensive medication, and psychological changes 


occurring between the available data points.   
3. Participants had a different number of evaluations (range, 2 to 8 visits) across the follow-up 
Source of funding: National Institutes of Health grant HL-28266, the Pittsburgh Mind-Body Center 
(HL-65111 and HL-65112), and the John D. and Catherine T. MacArthur Foundation Research 
Network on Socioeconomic Status and Health 
 
Authors: Rantakömi SH, Laukkanen JA, Sivenius J, Kauhanen J, Kurl S 
Year: 2013 
Citation: Acta Neurologic Scandinavica 127(3): 186-91 
Country of study: Finland 
Aim of study: Examine the association between hangover and the risk of stroke 
Study design: Longitudinal population-based study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2682 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 2466 
Characteristics:  
Age, years 52.9 (5.3); BMI, kg/m2 26.8 (3.6); Current smokers, % 31.4; Current smoking, pack-years 
8.2 (16.1); Alcohol consumption, g/week 74.3 (126.4); Systolic blood pressure, mmHg 133.9 (16.9); 
Diastolic blood pressure, mmHg 88.6 (10.4); Serum HDL-cholesterol, mM 1.3 (0.3); Serum LDL 
cholesterol, mM 4.0 (1.0); Symptomatic CHD or CHD history, % 76.0; CHD in family, % 48.6; C-
reactive protein, mg/l 2.4 (4.1); Diabetes, % 5.2; Atrial fibrillation, % 1.3; Cardiac failure, % 6.9  
Location: Kuopio, Finland 
Recruitment strategy: Participants of the Kuopio Ischemic Heart Disease Risk Factor Study 
Length of follow-up: 15.7 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Men aged 42, 48, 54, 60 years at baseline and living in the town of Kuopio and 
surrounding rural communities 
Excluded populations: Individuals with strokes prior to the baseline investigation were excluded 
 
Exposures at midlife 
Relevant exposures: Alcohol consumption 
Time: March 1984 and December 1989 
Measurement of exposure: Nordic alcohol consumption inventory 
 
Outcomes at 55 years or over 
Outcomes: Stroke 
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Outcome measurement: 1984 and 1992 ascertained through the Finnish part of the WHO MONICA 
stroke register. Incidence between 1993 and 2004 obtained by computerised linkage to the Finnish 
national hospital discharge registry and death certificate registers 
Time: March 1998 and February 2001 
 
Analysis 
Analysis strategy: Cox proportional hazards regression model 
Confounders: Age, current smoking, serum high density lipoprotein cholesterol, serum low density 
lipoprotein cholesterol, BMI, SBP, myocardial ischemia during exercise, symptomatic CHD and CHD 
in family, CRP, diabetes, and total alcohol consumption, atrial fibrillation and cardiac failure 
 
Results, limitations, source of funding 
Number: 206 (167 ischemic strokes) 
Effect estimates:  
RR (95%CI) P-value 
Risk of any stroke according to Hangover 
Hangover <1 1.00  
Hangover >1 1.86 (0.91–3.81) 
P 0.091 
Risk of ischemic stroke according to Hangover 
Hangover <1 1.00  
Hangover >1 2.45 (1.18–5.12) 
P 0.017 
Significant trends: At least one hangover a year is related to an increased risk of ischemic stroke in 
men 
Limitations:  
1. Absence of women and elderly from the cohort 
2. Misclassification of exposure 
Source of funding: Juho Vainio Foundation and Yrjo Jahnsson  Foundation, Helsinki; Finland 
 
Authors: Ravona-Springer R, Schnaider-Beeri M, Goldbourt U 
Year: 2013 
Citation: Neurology 30;80(18): 1677-83 
Country of study: Israel 
Aim of study: Analyse the relationship between body weight variability and dementia  
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 11,876 
Demographics: Not reported 
 
Study (eligible and selected) population 
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Number of people: 1,620 
Characteristics:  
BMI category, kg/m2  
Group I: Age, 47.9; BMI in 1963 18.8; Ever smoked, % 82; Diabetic,% 2.0; SES rank (mean 0–4) 2.07 
Group II: Age, 49.0; BMI in 1963 23.1; Ever smoked, % 70; Diabetic,% 4.1; SES rank (mean 0–4 ) 
2.57 
Group III: Age, 49.3; BMI in 1963 27.1; Ever smoked, % 66; Diabetic,% 4.3; SES rank (mean 0–4) 
2.68     
Group IV: Age, 49.6; BMI in 1963 31.5; Ever smoked, % 68; Diabetic,% 8.2; SES rank (mean 0–4) 
2.36       
Location:  Israel 
Recruitment strategy: Stratified sampling 
Length of follow-up: 34-35 years 
Response rate and loss to follow-up: 86.2% 
Eligible population: Civil servants and municipal employees aged 40 years and above 
Excluded populations: 173 men born outside six predefined geographical areas 
 
Exposures at midlife 
Relevant exposures: Leisure time physical activity  
Time: 1965 
Measurement of exposure: Subjects asked: "What degree of leisure time physical activity to you 
practice?": 1) almost no physical activity 2) inconsistent physical activity, 3) daily physical activity, 4) 
daily effortful physical activity 
 
Outcomes at 55 years or over 
Outcomes: Dementia 
Outcome measurement: Hebrew version of the Modified Telephone Interview for Cognitive Status. 
Clinical assessment included the Dementia Questionnaire, Mini-Mental State Examination, Global 
Deterioration Scale, and Hachinski Ischemic Scale. Dementia was diagnosed using DSM-IV criteria. 
Israel Mortality Registry 
Time: 1999/2000 
 
Analysis 
Analysis strategy: Logistic regression 
Confounders: Age, diabetes mellitus, body height, and SES 
 
Results, limitations, source of funding 
Number: 307 had dementia, 175 had CIND 
Effect estimates: 
Group of baseline BMI  
OR (95%CI) p 
I 1.43 (0.75–2.71) NS 
III 1.05 (0.79–1.40) NS 
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IV 1.25 (0.73–2.14) NS 
Significant trends: Midlife variations in weight may antecede late-life dementia 
Limitations: 
1. Lack of information on the incidence of dementia in subjects from original study reported dead 


before follow-up 
2. Brain imaging not performed in dementia assessment 
Source of funding: NIA R01 AG034087 and the Graubard 431 Fund (M.S.-B.), the American 
Federation for Aging Research (AFAR), Young Investigator Award 2011, and NIRG-11-205083 
Alzheimer’s Association, 2012 (R.R.-S.). 
 
Authors: Risérus U, Arnlöv J, Berglund L 
Year: 2007 
Citation: Diabetes Care 30(11): 2928-33 
Country of study: Sweden 
Aim of study: To identify predictors of insulin sensitivity 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
2,322 men age 50 years from Uppsala, Sweden were invited and participated in baseline investigation 
in 1970-73 
1,221 out of 2,322 men (73% of survivors) participated at re-examination in 1991-95   
 
Study (eligible and selected) population 
Analysis restricted to 770 men with complete data 
Follow-up: 20 yrs (1970-73 to 1991-95) 
Exclusion: 
i) 124 subjects taking glucose-lowering medication or who had diabetes 
ii) Subjects treated with drugs for cardiovascular disease (n=251) 
iii) Non-participants (n=460)  
iv) Subjects with incomplete data (n=76) 
Attrition: 422 men died and 219 moved 
 
Exposures at midlife 
Self-reported smoking and physical activity 
Smoking categorised as smoking versus non-smoking 
Physical activity assessed using validated questionnaire and participants categorized into ‘sedentary’, 
‘moderate’, ‘regular’, and ‘athletic’ groups 
 
Outcomes at 55 years or over 
Insulin sensitivity of men at age 70 was calculated as glucose infusion rate using hyperinsulinemic – 
euglycemic clamp 
 
Analysis 
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Analysis strategy: Multivariate regression was used to identify independent predictors of insulin 
sensitivity 
Confounders: BMI, triglycerides, HDL cholesterol, glucose, blood pressure, physical activity, 
saturated fat biomarkers, and socioeconomic status, baseline fasting insulin 
 
Results, limitations, source of funding 
 Smoking did not significantly predict insulin sensitivity 
 Physical activity significantly predicted insulin sensitivity (beta=0.25, [0.08,  0.42]) 
Limitations: 
1. Lack of clamp measurements at baseline 
2. Survival bias with unhealthy men (high insulin resistance) more likely to die follow-up 
3. Residual confounding (e.g. abdominal obesity) 
4. Cannot generalise to younger age groups, women, ethnicities other than Caucasians 
Source of funding: The Swedish Society for Medical Research 
 
Authors: Ross GW, Abbott RD, Petrovitch H, Morens DM, Grandinetti A, Tung KH… White LR 
Year: 2000 
Citation: Journal of the American Medical Association 283(20): 2674-2679 
Country of study: USA 
Aim of study: To explore the association of coffee and dietary caffeine intake with risk of Parkinson 
Disease 
Study design: Prospective cohort 
Quality score: (++, + or -): +  
 
Source population 
Number of people: 8006 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 8004 
Characteristics: Not reported 
Location: Oahu, Hawaii 
Recruitment strategy: Not reported 
Length of follow-up: 30 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Enrolled in the Honolulu Heart Program 
Excluded populations: Two prevalent cases of PD 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1968 to 1971,1971 to 1974, 1991 to 1993, and 1994 to 1996 
Measurement of exposure: Interviews, 24-hour dietary recall and physical evaluation 
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Outcomes at 55 years or over 
Outcomes: Parkinson Disease 
Outcome measurement: Pre-91 review of all cohort members' hospitalisation records; death 
certificates; medical records  
After 1991, the diagnosis of PD was based on complete re-examinations of the entire cohort  
Time: From 1991 to 1993 and 1994 to 1996 
 
Analysis 
Analysis strategy: Cox proportional hazards regression model 
Confounders: Age and pack-years of cigarette smoking 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Nondrinker 5.1 (1.8-14.4) 
4 to 8 2.7 (1.0-7.8) 
12to 16 2.5 (0.9-7.3) 
20 to 24 2.0 (0.6-6.4) 
>28 Reference 
Test for trend P<.001 
Nondrinkers vs drinkers 2.2 (1.4-3.3) 
Significant trends: Higher coffee and caffeine intake is associated with a significantly lower incidence 
of Parkinson Disease 
Limitations:  
Author:  
1. Population is Japanese-American men with older age at diagnosis 
2. Generalisations to younger-onset cases, women, and other ethnic groups cannot be made with 


certainty 
Reviewer: No characteristics provided 
Source of funding: United States Department of the Army grant DAMD17-98-1-8621; National 
Institutes of Health, National Institute on Aging contract N01-AG-4-2149; National Heart, Lung, and 
Blood Institute contract N01-HC-05102; and VA Medical Research funds 
 
Authors: Rovio S, Kåreholt I, Helkala EL, Viitanen M, Winblad B, Tuomilehto J, Soininen H… 
Kivipelto M 
Year: 2005 
Citation: Lancet Neurology 4(11): 705-711 
Country of study: Finland 
Aim of study: Investigate the association between leisure-time physical activity at midlife and the 
subsequent development of dementia and Alzheimer’s disease 
Study design: Population-based cohort 
Quality score: (++, + or -): + 
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Source population 
Number of people: 2000 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1449 
Characteristics:  
Active: Age at midlife (years) 50.8 (6.1); Men: women 228 (44.3%): 287 (55.7%); Re-examination 
measurements Alzheimer’s disease 10/510 (2.0%); History of stroke 32 (6.2%); Smokers 234 (45.4%); 
Alcohol drinkers 380 (73.8%); Dementia 15 (2.9%); Education (years)   8.7 (3.6); Age at re-
examination (years)  71.5 (4.0)                             
Sedentary: Age at midlife (years) 49.5 (5.8); Men: women  265 (36.0%) : 471 (64.0%); Re-examination 
measurements (late-life); Alzheimer’s disease 31/729 (4.3%); History of stroke 61 (8.3%); Smokers 
325 (44.2%); Alcohol drinkers  532 (72.3%); Dementia 38 (5.2%); Education (years) 8.7 (3.4); Age at 
re-examination (years) 70.9 (3.9) 
Location: North Karelia and Kuopio, Finland 
Recruitment strategy: Randomly selected from the survivors of a population-based cohort 
Length of follow-up: Follow-up time (years): 
Active 20·7 (5·0)  
Sedentary 21·3 (4·7) 
Response rate and loss to follow-up: 72.5% 
Eligible population: Individuals aged 65–79 years by the end of 1997.  Participants of the 
Cardiovascular risk factors, Aging and Incidence of Dementia study. 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Leisure-time physical activity 
Time: 1972, 1977, 1982, or 1987 
Measurement of exposure: Self-administered questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Dementia and AD 
Outcome measurement: APOE genotypes by use of PCR and Hhal Digestion. Diagnostic and 
Statistical Manual of Mental Disorders. National Institute of Neurological and Communicative 
Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Association criteria 
Time: 1998    
 
Analysis 
Analysis strategy: Multiple logistic regression 
Confounders: Age at re-examination, sex, education, follow-up time, and locomotor disorders, APOE 
e4 genotype, midlife body-mass index, systolic blood pressure, cholesterol, and history of myocardial 
infarction, stroke, and diabetes mellitus, smoking status and alcohol drinking 
 
Results, limitations, source of funding 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  247 


Number: 117 persons had dementia and 76 had AD 
Effect estimates: 
Odds ratio (95% CI) for active vs sedentary group 
Dementia 0·47 (0·25–0·90)  
Alzheimer’s disease 0·35 (0·16–0·80) 
Significant trends: Leisure-time physical activity at midlife is associated with a decreased risk of 
dementia and AD later in Life 
Limitations: 
1. Survival bias 
2. Dementia cases may have been lost because of cut-off 
3. Reliability of physical activity data 
Source of funding: EVO 5772720 from Kuopio University Hospital, grant IIRG-04–1345 from 
Alzheimer Association, Academy of Finland grants 103334 and 206951, the Gamla Tjänarinnor 
Foundation, and the SADF 
 
Authors: Rovio S, Kareholt I 
Year: 2007 
Citation: Journal of Geriatric Psychiatry 22: 874–882. 
Country of study: Finland  
Aim of study: Clarify the association between work-related physical activity and dementia/AD 
Study design: Prospective cohort study 
Quality score: (++, + or -): +  
 
Source population 
Number of people: 2000 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1449 
Characteristics:  
Active: Age at midlife (years) 48.6 (47.9–49.4); Age at re-examination (years) 70.4 (70.0–70.8); 
Education (years) 8.7 (3.4); Men 272 (37.6); Women 452 (62.4); Body mass index (kg/m2) 26.2 (3.5); 
Physically active during leisure- time 267 (36.9); Persons employed in manual work 233 (32.2); 
Persons having low income 309 (42.7); Commuting physical activity: Sedentary 482 (66.6), 
Moderately active 184 (25.4), Active 58 (8.0); Smokers 303 (41.9)        
Sedentary: Age at midlife (years) 51.2 (50.2–52.1); Age at re-examination (years) 70.6 (70.0–71.0); 
Education (years) 9.1 (3.7); Men 180 (41.5), Women 254 (58.5); Body mass index (kg/m2) 26.7 (3.8); 
Physically active during leisure- time 207 (47.7); Persons employed in manual work 81 (18.7); 
Persons having low income 179 (41.2); Commuting physical activity: Sedentary 202 (46.5), 
Moderately active 218 (50.2), Active 14 (3.2); Smokers 208 (47.9) 
Location: Kuopio or Joensuu, Sweden 
Recruitment strategy: Random recruitment 
Length of follow-up:  
Active 22.1 (4.2)  
Sedentary 19.6 (5.3) 
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Response rate and loss to follow-up: 73% 
Eligible population: Participants of the Cardiovascular risk factors, Aging and Dementia Study. Aged 
65–79 years by the end of the year 1997 
Excluded populations: 22 persons (one with AD) with missing data about occupational physical 
activity 
 
Exposures at midlife 
Relevant exposures: Occupational and commuting physical activity 
Time: 1972, 1977, 1982, or 1987 
Measurement of exposure: Self-report questionnaire.  
‘How physically heavy is your work?’  
‘How many minutes do you walk, bicycle or have some other physical activity when you are going to 
and from work?’ 
 
Outcomes at 55 years or over 
Outcomes: Dementia and Alzheimer’s dementia 
Outcome measurement: Cognitive status was screened with the Mini-Mental State Examination. 
Participants scored <24 referred for further neurological, cardiovascular and neuropsychological 
examinations.  
Diagnosed demented according to the DSM-IV or NINCDS-ADRDA 
Time: 1998    
 
Analysis 
Analysis strategy: Multiple logistic regression model 
Confounders: Age, sex, education, follow-up time, locomotor symptoms, main occupation during life, 
income at midlife, leisure-time physical activity, socio-economic status, other subtype of work-related 
physical activity, BMI, total serum cholesterol, SBP, the ApoE e4 genotype and vascular disorders 
 
Results, limitations, source of funding 
Number: 
61 DSM-IV 
48 NINCDS-ADRDA 
Effect estimates: 
Association between occupational physical activity and the risk of dementia and Alzheimer’s 
disease 
Sedentary    
Dementia 1  
Alzheimer’s 1 
Active                                                 
Dementia 1.45 (0.66–3.17)                  
Alzheimer’s 1.90 (0.73–4.95) 
Association between commuting physical activity and the risk of dementia and Alzheimer’s 
disease 
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Sedentary  
Dementia 0.58 (0.26–1.28) 
AD 0.36 (0.13–0.96) 
Moderately active 
Dementia 1 
AD 1 
Active  
Dementia 0.46 (0.10–2.17) 
AD 0.48 (0.09–2.58)  
Significant trends: Neither occupational nor commuting physical activity were sufficient to protect 
against dementia and AD later in life 
Limitations  
Author: 
1. Survival bias 
2. Residual confounding 
Reviewer: Self-reported physical activity 
Source of funding: EVO 5772720 from Kuopio University Hospital, grant IIRG-04-1345 from 
Alzheimer Association, Academy of Finland grants 103334 and 206951, the Gamla Tjanarinnor 
Foundation, the SADF, Juho Vainio Foundation and Finnish Cultural Foundation 
 
Authors: Ruder EH, Thiébaut AC, Thompson FE, Potischman N, Subar AF, Park Y… Cross AJ 
Year: 2011 
Citation: American Journal of Clinical Nutrition 94(6): 1607-1619 
Country of study: USA 
Aim of study: To assess the influence of midlife (and adolescent) diet on colorectal cancer risk 
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
Prospective cohort study of men and women ages 50-71 years living in California, Florida, Louisiana, 
New Jersey, North Carolina, Pennsylvania, Texas, Arizona, Atlanta (GA), Detroit (MI)  
Baseline questionnaire completed in 1995-1996 by 617,119 people 
 
Study (eligible and selected) population 
Cohort for this study included 292,797 participants (171,171 men and 121,626 women) 
92.8% and 58.5% of participants were white and male 
Mean age of 62.8 years at administration of risk factor questionnaire  
Follow-up: Follow-up from receipt of risk factor questionnaire (1995-1996) until censoring at the end 
of 2006 or when the participant moved out of the cancer registry areas, had a cancer diagnosis, or 
died, whichever came first. 5% lost to follow-up as a result of moving out of 10 states 
Exclusion: Excluded people for whom either the baseline [n=6959] or the risk factor questionnaire 
[n=3424] was completed by proxy respondents, those with prevalent cancer at the administration of 
the baseline [14,565] or risk factor [n=4297] questionnaires, those who had a death only report for any 
cancer [n=983], those with 0 PY of follow-up [n=19], and those in the extremes of energy intake for 
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diet in the previous 12 months [n=2334] 
Attrition: - 
 
Exposures at midlife 
Baseline questionnaire completed in 1995-1996  
6 months later, risk factor questionnaire assessing dietary intake 10 years previously (when 
participants were around 40-61 years) was administered - comprised 37-item food-frequency 
questionnaire (FFQ)  
Databases used to capture information on energy, carbohydrate, protein, calcium 
9 categories of frequency of consumption ranging from ‘never’ to ‘2 or more times per day’  
Diet 10 years before baseline: portion size estimated using the median sex-specific portion size from 
NHANES III; energy and nutrient intakes (carbohydrate, total fat protein, calcium, vitamins A and C) 
based on NHANES III 
Exposures assessed: carbohydrate, total fat, protein, fibre, calcium, vitamin A, vitamin C, grains, 
vegetables, fruit, milk, red meat, processed meat, solid fat, sweet baked goods 
 
Outcomes at 55 years or over 
Colorectal cancer (primary diagnoses of adenocarcinoma identified through state cancer registries) 
 
Analysis 
Analysis strategy: Cox proportional hazards regression used to estimate the influence of midlife diet 
on colorectal cancer risk 
Confounders for assessment of intake of energy and nutrients: Energy at ages 12-13 years, 
energy in recent adulthood, nutrient of interest in recent adulthood, age at completion of risk-factor 
questionnaire, sex, BMI, race, education, physical activity, alcohol consumption, smoking, use of 
nonsteroidal anti-inflammatory drugs, use of HRT, self-report of a first-degree relative with a history of 
colon cancer 
Confounders for assessment of food group intake: Same as above with the addition of use of 
aspirin and ibuprofen 
 
Results, limitations, source of funding 
 3773/292,797 people had colorectal cancer  
 Those in the highest intake category 10 y previously for calcium (HR: 0.83; 95% CI: 0.73, 0.94), 


vitamin A (HR: 0.81; 95% CI: 0.71, 0.92), vitamin C (HR: 0.83; 95% CI: 0.72, 0.95), fruit (HR: 0.84; 
95% CI: 0.73, 0.97), and milk (HR: 0.78; 95% CI: 0.67, 0.90) had a lower risk of colon cancer, but 
a higher risk of colon cancer was observed for total fat (HR: 1.15 ; 95% CI: 1.01, 1.30), red meat 
(HR: 1.31; 95% CI: 1.12, 1.53), and processed meat (HR: 1.24; 95% CI: 1.06, 1.45). For rectal 
cancer, milk was inversely associated (HR: 0.75; 95% CI: 0.58, 0.96) with risk 


Limitations:  
1. Self-reported data leading to possible misclassification 
2. Fibre values from NHANES 1999-2000 possible source of error 
Source of funding: None reported 
 
Authors: Rusanen M, Kivipelto M, Quesenberry CP Jr, Zhou J, Whitmer RA 
Year: 2011 
Citation: Archives of Internal Medicine 28;171(4): 333-9 
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Country of study: USA 
Aim of study: To assess influence of midlife smoking on dementia, AD, and VaD 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
33,108 members ages 50-60 years of Kaiser Permanente Medical Care Program of Northern 
California participated in health examination in 1978-85 
 
Study (eligible and selected) population 
Analysis restricted to 21,123 surviving participants who were members of health plan in 1994 
Mean age in 1994 (at onset of outcome follow-up) of participants was 71.6 years 
Follow-up: For cases, person-years calculated since Jan 01, 1994. Censoring at dementia diagnosis, 
date of death, date of end of Kaiser membership, or end of follow-up in July 31, 2008 
Exclusion: 
i) People with missing data (n=1045) 
ii) Individuals with dementia diagnosis other than outcomes assessed 
Attrition: - 
 
Exposures at midlife 
Self-reported smoking assessed using interview 
Participants categorised as never smokers; former smokers; current smokers, which were further 
categorized into: less than 0.5 packs/day, 0.5-1 pack/day, 1-2 packs/day, 2+ packs/day 
 
Outcomes at 55 years or over 
Dementia, Alzheimer’s disease (AD), vascular dementia (VaD) assessed using electronic health 
records from Jan. 1, 1994 to July 31, 2008 
 
Analysis 
Analysis strategy: Cox proportional hazards model used to assess influence of midlife smoking on 
dementia, AD, and VaD 
Confounders: Age, sex, education, race, marital status, midlife BMI, hyperlipidemia, diabetes, 
hypertension, heart disease, and stroke during the follow-up, alcohol intake 
 
Results, limitations, source of funding 
 Compared to non-smokers, the risk of dementia was higher among those smoking: more than 2 


packs per day (HR=2.14, [1.65, 2.78]), 1-2 packs per day (HR=1.44, [1.26, 1.64]), and 0.5-1 packs 
per day (HR=1.37, [1.23, 1.52]) 


 There was no association between smoking and AD risk 
 Those smoking more than 2 packs per day in midlife were almost 3 times (HR=2.72, [1.20, 6.18]) 


more likely to develop VaD later in life than the non-smoking individuals 
Limitations: 
1. Possible outcome misclassification (e.g. of dementia diagnosis) 
2. AD or VaD cases may have been missed in those who died prior to 1994 resulting in selective 


survival effect 
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3. Influence of smoking cessation on dementia risk was not assessed 
Source of funding: The National Graduate School of Clinical Investigation, EVO grants from Kuopio 
University Hospital, and grants from the Juho Vainio Foundation and Maire Taponen Foundation; 
Kaiser Permanente Community Benefits Grant and National Institute of Health and Academy of 
Finland 
 
Authors: Ruusunen A, Virtanen JK, Lehto SM, Tolmunen T, Kauhanen J, Voutilainen S 
Year: 2011 
Citation: European Journal of Nutrition 50(2): 89-96 
Country of study: Finland 
Aim of study: Investigate whether serum n - 3 polyunsaturated fatty acids or n – 6 to n - 3 ratio is 
associated with risk of severe depression 
Study design: Prospective follow-up  
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2682 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 2077 
Characteristics:  
Age (years) 52.9 (5.2); Marital status: living alone (%) 11.8; Socio-economic status (points) 9.1 (4.6); 
Smoking (%) 31; Body mass index (kg/m2) 26.9 (3.4); HPL depression score 1.3 (1.3); Alcohol 
consumption (grams/week) 71 (126) 
Location: Kuopio, Finland 
Recruitment strategy: Not reported 
Length of follow-up: 18 years 
Response rate and loss to follow-up: Cohort II 85.6% 
Eligible population: Men aged 42–60 years at baseline 
Excluded populations: Men without information on serum fatty acids (n = 155), men with missing 
dietary data (n = 41), those with significant depressive symptoms at baseline (n = 321) and a history of 
mental illness (n = 88) 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 
Cohort I: 1984 and 1986 
Cohort II: 1986 and 1989 
Measurement of exposure: Dietary intake of foods, beverages and nutrients was quantitatively 
assessed by a 4-day food recording. Fatty acids from one gas chromatographic run without pre-
separation 
 
Outcomes at 55 years or over 
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Outcomes: Depression 
Outcome measurement: Diagnosed by a physician. Computer linkage to the national hospital 
discharge register, which covers every hospitalisation in Finland 
Time: End of 2007    
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, examination year, baseline socioeconomic status, alcohol consumption, smoking, 
maximal oxygen uptake and body mass index 
 
Results, limitations, source of funding 
Number: 46 
Effect estimates: 
Relative risk and (95% CI) of severe depression according to tertiles of serum fatty acids 
n – 3 (EPA + DHA + DPA) 
1 1 (ref)  
2 0.41 (0.19; 0.91) 
3 0.71 (0.38; 1.43) 
n - 6   
1 1 (ref)  
2 0.96 (0.45; 2.04) 
3 1.25 (0.59; 2.65) 
EPA   
1 1  
2 0.55 (0.26; 1.12) 
3 0.62 (0.31; 1.25) 
DHA   
1 1 (ref) 
2 0.96 (0.47; 1.96) 
3 0.99 (0.48; 2.04) 
Linoleic acid 
2 0.67 (0.29; 1.51) 
3 1.43 (0.70; 2.91) 
Alpha-linolenic acid   
2 1.16 (0.54; 2.51) 
3 1.60 (0.75; 3.43) 
Arachidonic acid   
1 1 (ref) 
2 0.77 (0.39; 1.53) 
3 0.62 (0.30; 1.29) 
n - 6/n - 3 ratio  
1 1 (ref) 
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2 0.77 (0.37; 1.62) 
3 0.97 (0.49; 2.00) 
P value 
n – 3 (EPA + DHA + DPA) 0.33 
n - 6 0.55 
EPA 0.17 
DHA 0.98 
Linoleic acid 0.28 
Alpha-linolenic acid 0.22 
Arachidonic acid 0.20 
n - 6/n - 3 ratio 0.98 
Significant trends: Neither serum n – 3 PUFA concentration nor n - 6/n - 3 ratio was associated with 
risk of severe depression 
Limitations:  
1. Number of depressed subjects was relatively small 
2. Study was limited to subjects with severe depression requiring hospitalisation 
3. Lack of power 
4. Use of a single measurement of these fatty acids may underestimate the association 
Source of funding: Finnish Graduate School of Psychiatry, Juho Vainio Foundation and Yrjo 
Jahnsson Foundation 
 
Authors: Ruusunen A, Lehto SM, Tolmunen T, Mursu J, Kaplan GA, Voutilainen S 
Year: 2010 
Citation: Public Health Nutrition 13(8): 1215-20 
Country of study: Finland 
Aim of study: Assess the association between coffee, tea and caffeine and the risk of depression 
Study design: Population-based cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2682 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 2232 
Characteristics:  
Mean or % (SD) 
Age (years) 53.0 (5.2); Marital status: living alone (%) 12; Smoking (%) 31; BMI (kg/m2) 26.8 (3.5); 
Socio-economic status (points) 9.18 (4.6); HPL depression score (points) 1.3 (1.3); Coffee 
consumption (ml/d) 565 (293); Tea consumption (ml/d) 105 (183); Alcohol intake (g/week) 71.8 (133.6) 
Location: Kuopio, Finland 
Recruitment strategy: Not reported 
Length of follow-up: 11 years 
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Response rate and loss to follow-up: Not reported 
Eligible population: Men not found to be depressive at the baseline examinations and had no 
previously diagnosed psychiatric disorder 
Excluded populations: - 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1984 and 1989 
Measurement of exposure: Dietary intake of foods, beverages and nutrients was quantitatively 
assessed by a four-day food recording, including cups of coffee and tea 
 
Outcomes at 55 years or over 
Outcomes: Depression 
Outcome measurement: Diagnosed by a physician. Computer linkage to the national hospital 
discharge register, which covers every hospitalisation in Finland 
Time: 2006    
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, examination years, socio-economic status, smoking, alcohol consumption, 
maximal oxygen uptake, BMI and daily intakes of folate, PUFA, marital status, medical comorbidity, 
leisuretime activity, energy intake, the energy-adjusted daily intakes of eicosapentaenoic and 
docosahexaenoic acids, use of dairy products and HPL Depression Scale scores 
 
Results, limitations, source of funding 
Number: 49 
Effect estimates: 
Coffee intake 
None 1 (ref) 
Light 0.29 (0.08, 0.98)  
Moderate 0.48 (0.17, 1.36)  
Heavy 0.25 (0.07, 0.91)  
P value 0.035   
Non-tea drinker 1 (ref) 
Tea drinker 1.40 (0.78, 2.51)  
P value 0.252 
Significant trends: Coffee consumption may decrease the risk of depression, whereas no 
association was found for tea and caffeine intake  
Limitations:  
Author 
1. The number of cases was relatively low  
2. Limited to participants with severe depression requiring hospitalisation 
3. Measuring changes in coffee drinking habits 
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Reviewer  
1. Survival bias 
2. Residual confounding 
3. Self-reported physical activity 
Source of funding: Finnish Graduate School of Psychiatry, the Juho Vainio Foundation and the Yrjo 
Jahnsson Foundation 
 
Authors: Sabia S, Guéguen A, Berr C, Berkman L, Ankri J, Goldberg M, Zins M, Singh-Manoux A 
Year: 2011 
Citation: Addiction 106(1): 93-101 
Country of study: France 
Aim of study: To assess association between alcohol intake and cognitive function by occupational 
position 
Study design: Longitudinal 
Quality score: (++, + or -): +  
 
Source population 
Cohort of 20,625 employees ages 40-50 years for men and 35-50 years for women of France’s 
national electricity and gas company established in 1989  
In 2002-04, 10,537 participants (9,399 men) over the age of 55 years were invited and were eligible 
for cognitive testing 
 
Study (eligible and selected) population 
Analysis restricted to 4,073 out of 4,525 men (denominator represents 48.2% of target population) 
who underwent cognitive testing and had complete data  
Follow-up: Approximately 10 years 
Exclusion: Participants with incomplete data (n=452) 
Attrition: - 
 
Exposures at midlife 
Self-reported alcohol intake assessed annually using validated questionnaire  
Frequency and daily consumption of alcoholic beverages in the week preceding questionnaire 
administration were used to calculate units of alcoholic drinks consumed in a week (with 1 unit=10-12 
g alcohol)  
Mean alcohol consumption and change in alcohol intake over 10 years prior to cognitive testing 
assessed 
Participants were classified into the following drinking categories: no alcohol consumption, 1–3 
drinks/week (occasional drinkers), 4–14 drinks/week (light drinkers), 15–21 drinks/week (moderate 
drinkers), and more than 21 drinks/week (heavy drinkers) 
Alcohol data was extracted from 1992-2001 for those who underwent cognitive screening in 2002, 
from 1993-2002 for those screened in 2003, and from 1994-2003 for those screened in 2004 
 
Outcomes at 55 years or over 
Cognitive performance assessed in 2002-04 using Digit Symbol Substitution Test (DSST), which 
measures psychomotor speed, sustained attention and logical reasoning 
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Analysis 
Analysis strategy: ANCOVA used to assess association between alcohol intake and cognitive 
performance by occupational position 
Confounders: Age, screening centre, marital status, and smoking history 
 
Results, limitations, source of funding 
 Among those with low occupational position, participants consuming more than 21 drinks/week 


had a mean score on the DSST that was 2.1 points lower (95% CI: −3.9, −0.3) than those 
consuming 4–14 drinks/week 


 Associations between DSST and alcohol consumption were observed only in the lower 
educational group 


 Compared to stable alcohol 
 Consumption, great increase and decrease in alcohol consumption were both associated with 


lower DSST score only in the low occupational group (−3.9 points (95% CI: −6.1, −1.7) and −3.5 
points (95% CI: −6.2, −0.7) respectively for high increase and decrease compared to stable 
alcohol consumption); p for interaction=0.003 


Limitations: 
1. Unable to distinguish regular alcohol intake from binge drinking 
2. Possible bias due to missing data 
3. Cannot generalise to women and unemployed people 
Source of funding: European Science Foundation, National Institute on Aging 
 
Authors: Sabia S, Nabi H, Kivimaki M, Shipley MJ, Marmot MG, Singh-Manoux A 
Year: 2009 
Citation: American Journal of Epidemiology 15;170(4): 428-37 
Country of study: England 
Aim of study: To assess the influence of unhealthy or high risk behaviours on poor executive function 
and memory 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
10,308 London-based  office staff, ages 35-55 years initially examined in 1985-88 
 
Study (eligible and selected) population 
Analysis restricted to 5,123 participants 
Mean age at baseline in 1997-99 was 56 years 
Follow-up: 1997-99 to 02-04 
Exclusion: - 
Attrition: During the 17-year follow-up, 50% of original cohort lost to follow-up 
 
Exposures at midlife 
Self-reported health behaviours at baseline (alcohol, smoking, physical activity, diet): 
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Self-reported alcohol units in last 7 days, with 1unit=8 g ethanol; intake categorized as no alcohol, 1–
14 units, and 
15 or more units of alcohol per week (‘high risk’ behaviour defined as abstinence from alcohol) 
Self-reported smoking (‘high risk’ behaviour defined as current smoker) 
Self-reported frequency and duration of physical activity used to compute hours per week of activity 
intensity level (‘low risk’ behaviour defined as more than 2.5 hours per week of moderate physical 
activity or more than 1 hour per week of vigorous physical activity)  
Self-reported dietary behaviour including frequency of fruit and vegetable intake (‘low risk’ behaviour 
defined as eating fruits and vegetables 2 or more times  per day)  
 
Outcomes at 55 years or over 
Cognitive function tests used to measure executive function (reasoning, verbal fluency measures) 
during clinical examination in 2002-04 
 
Analysis 
Analysis strategy: Logistic regression to assess the influence of unhealthy or high risk behaviours on 
poor executive function and memory 
Confounders: Age, sex, socio-economic status 
 
Results, limitations, source of funding 
 The odds for poor executive function were higher among current smokers compared to non-


smokers (OR=1.30, [1.01, 1.67]), non-drinkers compared to those who consumed 1-14 units/week 
(OR=1.71, [1.39, 2.10]), those with high levels of physical activity compared to low levels 
(OR=1.19, [1.01, 1.39]), those who consumed fruits and vegetables >=2 times per day compared 
to those who consumed less than this amount (OR=1.60, [1.36, 1.89]) 


 The odds for poor memory were higher among non-drinkers compared to those who consumed 1-
14 units/week (OR=1.34, [1.08, 1.66]), those who consumed fruits and vegetables >=2 times per 
day compared to those who consumed less than this amount (OR=1.35, [1.14, 1.59]) 


 The odds of poor executive function were higher among those with all four unhealthy behaviours 
(in terms of diet, physical activity, alcohol, smoking) compared to those with no unhealthy 
behaviours (OR=5.12, [2.46, 10.70]) 


Limitations: 
1. Limited generalizability 
2. High loss to follow-up 
3. Frequency, and not amount, of fruit and vegetable intake assessed 
Source of funding: British Medical Research Council; the British Heart Foundation; the British Health 
and Safety Executive; the British Department of Health; the National Heart, Lung, and Blood Institute; 
the National Institute on Aging; the Agency for Health Care Policy and Research; and the John D. and 
Catherine T. MacArthur Foundation Research Networks on Successful Midlife Development and 
Socioeconomic Status and Health 
 
Authors: Sabia S, Marmot M, Dufouil C, Singh-Manoux A 
Year: 2008 
Citation: Archives of Internal Medicine 168(11): 1165–1173 
Country of study: England 
Aim of study: Used to assess the association between smoking status and cognitive function 
Study design: Longitudinal 
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Quality score: (++, + or -): + 
 
Source population 
10,308 London-based civil servants (6895 men and 3413 women) ages 35-55 years recruited in 1985 
73% response rate 
Baseline examination undertaken in 1985-88 (phase 1); subsequent phases of data collection 
undertaken (e.g., phase 5 in 1997-99; phase 7 in 2002-04 
 
Study (eligible and selected) population 
Analysis restricted to 5,388 participants ages 35-55 years 
Follow-up: 1985-88 to 97-99. Mean of 17.1 years of follow-up 
Exclusion: Non-responders (n=2204) 
Attrition: Individuals who had died (n=274) 
 
Exposures at midlife 
Self-reported smoking status, age at smoking initiation or stopping if ex-smoker, and mean number of 
cigarettes/cigars, ounces of tobacco smoked per week assessed using questionnaire 
Smoking categories created: never smoker (those who never smoked), current smoker at phase 5, 
long-term ex-smoker (those who stopped before phase 1), and recent ex-smoker (stopped smoking 
between phase 1 and phase 5)  
Grams of tobacco smoked per day (1 cigarette=1g and 1 cigar-3g) used to calculate smoking pack-
years 
 
Outcomes at 55 years or over 
Cognitive function at phase 7 assessed (memory, reasoning, vocabulary, semantic and phonemic 
fluency) using battery of tests: 20-word free recall test,  Alice Heim AH4 Group Test of General 
Intelligence, Mill Hill Vocabulary Test, verbal fluency tests 
 
Analysis 
Analysis strategy: Cox proportional hazards regression models used to assess the association 
between smoking status at phase 1 and cognitive function at phases 5 and 7  
Confounders: Age, sex, marital status, education, socioeconomic position, alcohol use, frequency of 
fruit and vegetable intake, physical activity 
 
Results, limitations, source of funding 
Odds ratio of being in the lowest quintile of change in cognitive function between phase 5 
(1997-99) and phase 7 (2002-04): 
Compared to never smokers, current smokers (OR=1.40, [1.11, 1.75]) and recent ex-smokers 
(OR=1.38, [1.07, 1.77]) were more likely to show a decline in reasoning  
Odds ratio of being in the lowest Quintile of Cognitive Function at phase 5 as a function of 
smoking status (1997-1999): 
Compared to never smokers, current smokers were more likely to show a decline in memory 
(OR=1.37, [1.10, 1.73]) 
Compared to never smokers, recent ex-smokers were less likely to show a decline in vocabulary, 
phonemic fluency, and semantic fluency (OR=0.73, [0.60, 0.87]; OR=0.73, [0.61, 0.87]; and OR=0.75, 
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[0.63, 0.89], respectively); similar findings were reported for recent ex-smokers  
Limitations: 
1. Self-reported smoking habits (social desirability) 
2. Limited generalizability due to homogeneity of cohort 
3. Useful to include additional study phases to better study intra-individual change 
Source of funding: British Medical Research Council; the British Heart Foundation; the British Health 
and Safety Executive; the British Department of Health; the National Heart, Lung, and Blood Institute; 
the National Institute on Aging; the Agency for Health Care Policy and Research; and by the John D. 
and Catherine T. MacArthur Foundation Research Networks on Successful Midlife Development and 
Socioeconomic Status and Health   
 
Authors: Sairenchi T, Iso H, Nishimura A, Hosoda T, Irie F, Saito Y, Murakami A, Fukutomi H 
Year: 2004 
Citation: American Journal of Epidemiology 15;160(2): 158-62 
Country of study: Japan 
Aim of study: To assess influence of smoking on the development of type 2 diabetes mellitus  
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
192,125 Japanese individuals (63,379 men and 128,746 women) ages 40-79 years underwent health 
check-ups in 1993 
 
Study (eligible and selected) population 
Analysis restricted to 39,528 men and 88,613 women  
Follow-up: 1994 to 2002. nAnual follow-up examinations until diagnosis of diabetes mellitus or end of 
2002 
Exclusion: 
i) 3,614 men and 3,645 women with fasting plasma glucose greater than 7 mmol/L or a non-fasting 


plasma flucose level greater than 11.1 mmol/L  
ii) 1,333 men and 1,646 women with history of diabetes mellitus at baseline  
iii) Non-participants of 1994 survey (18,904 men and 34,842 women)   
Attrition: 28% of participants lost to follow-up 
 
Exposures at midlife 
Self-reported never smokers, ex-smokers, current smokers of <20 cigarettes/day, or current smokers 
of >=20 cigarettes/day 
 
Outcomes at 55 years or over 
Incident type 2 diabetes diagnosed when fasting plasma glucose level was greater than 7 mmol/L or a 
non-fasting plasma glucose level of greater than 11.1 mmol/L and/or person had begun to receive 
diabetes treatment 
 
Analysis 
Analysis strategy: Cox proportional hazards regression was used to assess influence of smoking on 
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the development of type 2 diabetes mellitus  
Confounders: Age, alcohol intake, body mass index, systolic blood pressure, antihypertensive 
medication use, fasting status, plasma glucose level, serum total cholesterol level, high density 
lipoprotein cholesterol level, and log-transformed triglyceride level 
 
Results, limitations, source of funding 
3,704 incident cases of type 2 diabetes mellitus among men and 4,286 cases among women 
Men: 
 Among those 40-59 years of age, current smokers had greater risk of type 2 diabetes compared to 


never smokers (RR=1.37, [1.18, 1.60]) 
 Among those 60-79 years, current smokers had higher risk for type 2 diabetes compared to never 


smokers (RR=1.20, [1.08, 1.34]) 
Women: 
 Among those 40-59 years of age, current smokers had greater risk of type 2 diabetes compared to 


never smokers (RR=1.45, [1.18, 1.79]) 
 Among those 60-79 years, current smokers had higher risk for type 2 diabetes compared to never 


smokers (RR=1.34, [1.09, 1.66]) 
Limitations: 
1. Incomplete follow-up 
2. Residual confounding by physical activity and dietary habits 
Source of funding: None reported 
 
Authors: Samieri C, Sun Q, Townsend MK, Chiuve SE, Okereke OI, Willett WC… Grodstein F 
Year: 2013 
Citation: Annals of Internal Medicine 159(9): 584-91 
Country of study: USA 
Aim of study: Examine the association between dietary patterns in midlife and prevalence of healthy 
aging. 
Study design: Observational study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 121,700 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 10,670 
Characteristics: 
Healthy Agers: Mean age (SD), 58.6 (2.5); Education Associate’s degree 74, Bachelor’s degree 17, 
Graduate degree 9; Husband’s education, High school degree or less 46, College degree 29, 
Graduate school 24; Marital status Married 92, Widowed 5, Separated/divorced 3; BMI <22 kg/m2 35, 
22–24 kg/m2 38, 25–29 kg/m2 23, >30 kg/m2 3; Smoking Never 54, Former 35, Current 12; Mean 
physical activity (SD), MET h/wk 19.4 (21.7); Mean energy intake (SD), kcal/d 1692 (472) 
Usual Agers: Mean age (SD), 59.1 (2.5); Education Associate’s degree 78, Bachelor’s degree 15, 
Graduate degree 6; Husband’s education High school degree or less 52, College degree 28, Graduate 
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school 21; Marital status Married 93, Widowed 5, Separated/divorced  3; BMI <22 kg/m2 22, 22–24 
kg/m2 33, 25–29 kg/m2 32, >30 kg/m2 13; Smoking Never 47, Former 36, Current 17; Mean physical 
activity (SD), MET h/wk 14.1 (19.8); Mean energy intake (SD), kcal/d 1743 (477) 
Location: USA 
Recruitment strategy: No reported 
Length of follow-up: Average of 15 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Women from Nurses’ Health Study 
Excluded populations: 2585 with a history of the 11 chronic diseases as of 1986, 2621 because of a 
lack of dietary data in 1984 and 1986. 44 nurses who did not complete the SF-36; 289 women who 
skipped more than 2 items on the mental health index or more than 5 items on the physical function 
scale; and 637 women who were missing data for education, 1665 who were missing BMI data, and 
904 who were missing physical activity data 
 
Exposures at midlife 
Relevant exposures: Diet  
Time: 1984 and 1986 
Measurement of exposure: Averaged information from the 1984 and 1986 FFQs. Food intake 
converted into nutrient intake by multiplying the consumption of each food by its nutrient content, 
using the U.S. Department of Agriculture database 
 
Outcomes at 55 years or over 
Outcomes: “Healthy” and “usual” aging 
Outcome measurement: Biennial questionnaires 
Considered persons free of 11 chronic diseases, with no impairment in cognition, no physical 
disabilities, and intact mental health as healthy agers 
Remaining classified as usual agers 
Time: 2000    
 
Analysis 
Analysis strategy: Logistic regression models 
Confounders: Age; education; husband’s education; marital status; parents’ occupations when the 
nurse was aged 16 years; family history of diabetes, cancer, and myocardial infarction; physical 
activity; smoking; multivitamin and aspirin use; body mass index; history of high blood pressure; and 
hypercholesterolemia 
 
Results, limitations, source of funding 
Number: Healthy Agers (n=1171); Usual Agers (n=9499) 
Effect estimates: 
Quintile 1  AHEI-2010 score 1 (Reference); A-MeDi score 1 (Reference) 
Quintile 2 AHEI-2010 score 0.87 (0.70–1.09); A-MeDi score 1.25 (1.01–1.55)  
Quintile 3 AHEI-2010 score 1.20 (0.97–1.48); A-MeDi score 1.24 (1.00–1.53)  
Quintile 4 AHEI-2010 score 1.37 (1.12–1.69); A-MeDi score 1.28 (1.03–1.60)  
Quintile 5 AHEI-2010 score 1.34 (1.09–1.66); A-MeDi score 1.46 (1.17–1.83)  
P Value for Trend 
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AHEI-2010 score 0.001; A-MeDi score 0.002 
Significant trends: Better diet quality at midlife seems to be strongly linked to greater health and 
wellbeing in persons surviving to older ages 
Limitations:  
1. Could not exclude participants with impaired cognition, mental health, and physical function in 


midlife 
2. Followed participants until age 70 years rather than through death or onset of a condition that 


would classify them as no longer healthy 
3. Measurement error in the assessment of dietary patterns  
4. Residual confounding 
5. Included female, mostly white health care professionals 
Source of funding: National Cancer Institute, National Institutes of Health 
 
Authors: Satoh H, Nishino T, Tomita K, Saijo Y, Kishi R, Tsutsui H 
Year: 2006 
Citation: Internal Medicine 45(5): 235-9 
Country of study: Japan 
Aim of study: Elucidate the relationship between risk factors and the coronary artery disease 
Study design: Follow-up study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2,867 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 2,764 
Characteristics:  
CAD: Age 41.2 ± 2.7; Smokers (%) 89.7; BMI 25.6 ± 3.2 
No-CAD: Age 42.6 ± 2.8; Smokers (%) 66.8; BMI 23.5 ±2.8 
Location: Hokkaido, Japan 
Recruitment strategy: Not reported 
Length of follow-up: 10 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Men working in a company in Hokkaido, Japan 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1995 
Measurement of exposure: Blood samples 
 
Outcomes at 55 years or over 
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Outcomes: Coronary artery disease 
Outcome measurement: Examination of each subject’s clinical chart 
Time: 2005    
 
Analysis 
Analysis strategy: Cox Proportional hazard model 
Confounders: Age, body mass index, smoking habit, systolic blood pressure, total cholesterol, high-
density lipoprotein cholesterol, fasting plasma glucose, and triglyceride 
 
Results, limitations, source of funding 
Number: 35 cases of CAD during the follow up; 25 myocardial infarctions and 10 angina pectoris 
Effect estimates: 
Hazard Ratios for Coronary Artery Disease with Confidence Intervals for Risk Factor 
HR (95% CI) p-value 
Age 0.92 (0.82-1.03) 0.16 
Smoking 2.47 (0.86-7.10) 0.09 
BMI 1.10 (0.98-1.23) 
SBP 1.10 (0.91-1.35) 0.33 
Total cholesterol 1.24 (1.12-1.36) <0.01  
HDL-cholesterol 0.42 (0.28-0.63) <0.01 
Fasting plasma glucose 
 1.14 (1.05-1.24) <0.01 
Triglyceride (Log) 0.98 (0.37-1.94) 0.70 
Significant trends: Total cholesterol, high-density lipoprotein cholesterol and fasting plasma glucose 
were found to be important risk factors for CAD, and the combination of these risk factors was 
associated with CAD 
Limitations:  
1. Could not determine the occurrence of CAD events in 78 subjects 
2. Only male workers in a single company; power might not be adequate 
Source of funding: Not reported 
 
Authors: Seccareccia F, Alberti-Fidanza A, Fidanza F, Farchi G, Freeman KM, Mariotti S, Menotti A 
Year: 2003  
Citation: Annals of Epidemiology 13(6): 424-30  
Country of study: Italy 
Aim of study: Examine prospectively the relationship between vegetable consumption and long-term 
survival 
Study design: Observational study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 1,712 
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Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1536 
Characteristics:  
Age (years) 54.7 
Smokers/Non-smokers (ratio) 1.36 
No. cigarettes/day (all subjects) 8.7 
Physical activity: Light (%) 14.1, Moderate (%) 25.3, Heavy (%) 60.7 
Location: Crevalcore and Montegiorgio, Italy 
Recruitment strategy: Not reported 
Length of follow-up: 30 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Italian males of the Seven Countries Study, aged 45–65 years 
Excluded populations: 28 subjects due to missing data 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1960 
Measurement of exposure: Staff visited participants’ homes to observe eating habits and interview 
subjects using a dietary history interview sheet. Also inc. 7-day food-use diary 
 
Outcomes at 55 years or over 
Outcomes: Total and cause-specific mortality 
Outcome measurement: Official death certificates, hospital physicians, relatives of the deceased and 
other witnesses 
Time: 1965–1995    
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, daily energy intake, smoking, physical activity, systolic blood pressure, total 
cholesterol, body mass index and fruit consumption 
 
Results, limitations, source of funding 
Number: 1096 deaths (308 coronary heart disease, 325 from cancer, 158 from cerebrovascular 
disease and 305 from all other causes 
Effect estimates: 
Vegetables (g/day) (HR for every additional 20 g/day) 0.97 (0.94–0.99) 
Significant trends: There is a positive association between vegetable intake and life expectancy 
Limitations:  
Author: None reported 
Reviewer:  
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1. Survival bias 
2. Residual confounding 
3. Some observational data but largely self-reported diet 
Source of funding: Study was carried out within the Italian section of the FINE (Finland, Italy, the 
Netherlands Elderly) Study, partly supported by “Il Progetto CUORE—Epidemiology and Prevention of 
Ischaemic Heart Disease” of the Italian Ministry of Health 
 
Authors: Shaper AG, Wannamethee SG, Walker M 
Year: 2003 
Citation: Journal of Epidemiology 32(5): 802-8 
Country of study: UK 
Aim of study: Quantify the effects of primary and secondary pipe and cigar smoking on major 
cardiovascular events, cancer incidence, and all-cause mortality 
Study design: Prospective study 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 7735 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 7121 
Characteristics:  
Never Mean  age (years) 48.6; Smoking (years) 0; Tobacco usage  (g/day) 0; % Manual 45.3; % 
‘Active’ 48.0; % Heavy drinkers 5.3; % Obese 8.8; BMI  (kg/m2) 25.65 
Ex-cigarette smoker Mean  age (years) 50.7; Smoking (years) 19.3; Tobacco usage  (g/day) 0; % 
Manual 54.8; % ‘Active’ 40.0; % Heavy drinkers 9.4; % Obese 9.8; BMI  (kg/m2) 26.06 
Primary pipe/cigar Mean  age (years) 49.9; Smoking (years) 26.7; Tobacco usage  (g/day) 11.5; % 
Manual 34.2; % ‘Active’ 44.7; % Heavy drinkers 6.0; % Obese 6.0; BMI  (kg/m2) 25.27 
Secondary pipe/cigar Mean  age (years) 50.4 Smoking (years) 31.7; Tobacco usage  (g/day) 14.7; % 
Manual 50.9; % ‘Active’41.8; % Heavy drinkers 11.0; % Obese 7.5; BMI  (kg/m2) 25.49 
Cigarettes 1–19/day Mean  age (years) 50.5; Smoking (years) 32.5; Tobacco usage  (g/day) 10.4; % 
Manual 67.0; % ‘Active’ 38.1; % Heavy drinkers 10.7; % Obese 5.8; BMI  (kg/m2) 25.00  
Cigarettes 20/day Mean  age (years) 50.4; Smoking (years) 33.0; Tobacco usage  (g/day) 20.0; % 
Manual 66.8; % ‘Active’ 30.0;  % Heavy drinkers 13.0;  % Obese 5.6; BMI  (kg/m2) 24.92 
Cigarettes 21+/day Mean  age (years) 49.7; Smoking (years) 33.2; Tobacco usage  (g/day) 30.9; % 
Manual 66.9; % ‘Active’ 25.4; % Heavy drinkers 21.0;  % Obese 7.5; BMI  (kg/m2) 24.93 
Location: 24 British towns 
Recruitment strategy: Age-sex registers of one general practice in each town 
Length of follow-up: Mean 21.8 years 
Response rate and loss to follow-up: 78% 
Eligible population: Men aged 40–59 years 
Excluded populations: Men with missing data on smoking 
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Exposures at midlife 
Relevant exposures: Pipe and cigar smoking 
Time: 1978-1989 
Measurement of exposure: Self-report questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Major coronary heart disease and stroke events, cancer incidence, and deaths from all 
causes 
Outcome measurement: Men were asked whether a doctor had ever told them that they had CHD, 
stroke, diabetes, and a number of other disorders. 
Information on death was collected through the established ‘tagging’ procedures provided by the 
National Health Service registers 
Cancer morbidity is based on follow-up until December 1997. Cancer cases were ascertained by 
death certificates, the cancer registry, and by questionnaires on recall of doctor diagnoses sent to 
survivors in 1992, 1996, and in 1998.  
Time: December 2000    
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, social class, body mass index, physical activity, systolic blood pressure, serum 
total cholesterol, alcohol intake, and anti-hypertensive treatment  
 
Results, limitations, source of funding 
Number: 1133 major CHD events and 440 stroke events, 919 new cancers and 1994 deaths  
Effect estimates: 
Major  CHD events 
Never 1.00 
Ex-cigarette smoker 1.10 (0.91,  1.36) 
Primary pipe/cigar 1.59 (1.05,  2.39) 
Secondary pipe/cigar 1.72 (1.32,  2.22) 
Cigarettes 1–19/day 1.85 (1.49,  2.30) 
Cigarettes 20/day 2.12 (1.69,  2.67) 
Cigarettes 21+/day 2.30 (1.86,  2.84) 
Major  stroke events  
Never 1.00 
Ex-cigarette smoker 1.13 (0.82,  1.56) 
Primary pipe/cigar 1.83 (0.98,  3.42) 
Secondary pipe/cigar 1.55 (1.02,  2.37) 
Cigarettes 1–19/day 1.91 (1.35,  2.68) 
Cigarettes 20/day 1.78 (1.22,  2.61) 
Cigarettes 21+/day 2.12 (1.50,  2.99) 
Significant trends: Pipe and cigar smoking, whether primary or secondary, carries significant risk of 
smoking-related ill health 
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Limitations:  
1. Number of primary pipe/cigar smokers is relatively small 
2. Residual confounding  
Source of funding: Department of Health (England) 
 
Authors: Sobue T, Yamamoto S, Hara M, Sasazuki S, Sasaki S, Tsugane S; JPHC Study Group 
Year: 2002 
Citation: International Journal of Cancer 10;99(2): 245-51 
Country of study: Japan 
Aim of study: Update the findings of relative risk associated with cigarette smoking for lung cancer by 
histologic type 
Study design: Population-based cohort study  
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 91,738 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 57,591 men (26,998 in Cohort I and 30,593 in Cohort II) and 59,103 women 
(27,397 in Cohort I and 31,706 in Cohort II)  
Characteristics: Not reported 
Location:  
Cohort I: Ninohe in Iwate Prefecture, Yokote in Akita Prefecture, Saku in Nagano Prefecture, Ishikawa 
in Okinawa Prefecture and Katsushika in the Tokyo Metropolitan area 
Cohort II: Mito in Ibaraki Prefecture, Kashiwazaki in Niigata Prefecture, Chuohigashi in Kochi 
Prefecture, Kamigoto in Nagasaki Prefecture, Miyako in Okinawa Prefecture and Suita in Osaka 
Prefecture 
Recruitment strategy: Population registries maintained by the local city, town or village office 
Length of follow-up: Various 
Response rate and loss to follow-up: 34 persons were lost to follow-up within the study period 
Eligible population: Inhabitants in the study areas, aged 40–59 years old in Cohort I and 40–69 
years in Cohort II at the beginning of the each study  
Excluded populations: 123 men and 79 women were found to be ineligible for the study cohort (no 
Japanese nationality 49, late reports of out-migration before the start of the follow-up 151 and wrong 
birthday 2). 4,656 persons moved out of the study area 
 
Exposures at midlife 
Relevant exposures: Smoking  
Time: 
1990 for Cohort I 
1993 for Cohort II 
Measurement of exposure: Self-report questionnaire 
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Outcomes at 55 years or over 
Outcomes: Lung cancer  
Outcome measurement: Local major hospitals and the from population-based registries 
Time: Up to December 31, 1999    
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age and area 
 
Results, limitations, source of funding 
Number: 422 
Effect estimates: 
All incident cases                         
Men 
Non-smoker 1.0  
Former smoker 2.2 (1.4–3.4) 
Current smoker 4.5 (3.0–6.8) 
Women 
Non-smoker 1.0  
Former smoker 3.7 (1.4–10.2) 
Current smoker 4.2 (2.4–7.2) 
Squamous cell + small cell carcinoma                        
Men   
Non-smoker 1.0  
Former smoker 5.1 (1.8–14.6) 
Current smoker 12.7 (4.7–34.7) 
Women 
Non-smoker 1.0  
Former smoker 10.8 (1.2–94.4) 
Current smoker 17.5 (4.9–62.1) 
Adenocarcinoma 
Men 
Non-smoker 1.0  
Former smoker 1.3 (0.7–2.5) 
Current smoker 2.8 (1.6–4.9) 
Women 
Non-smoker 1.0  
Former smoker 4.3 (1.3–13.8) 
Current smoker 2.0 (0.8–5.0) 
Significant trends: Lung cancer risk in men rose with increasing cigarette smoking, especially the 
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duration of smoking among current smokers and decreased after the cessation of smoking among 
former smokers 
Limitations:  
Author 
1. Limited number of small cell carcinomas 
2. Baseline data may not represent the lifelong patterns 
Reviewer: Misclassified exposure 
Source of funding: Ministry of Health, Labour and Welfare of Japan. 
 
Authors: Song Y, Manson JE, Buring JE, Liu S 
Year: 2004 
Citation: Diabetes Care 27(9): 2108-15 
Country of study: USA 
Aim of study: Prospectively assess the relation between red meat intake and incidence of type 2 
diabetes 
Study design: Randomised, double-blind, placebo-controlled trial 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 39,876 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 37,309 
Characteristics:  
Total meat 
Quintile 1 Median intake (servings/day) 0.63; Age (years) 54.6±7.5; Smoking (%) Current 11.4; Never 
51.3, Past 37.4; Exercise (%) Rarely/never 36.5, <1/week 17.2; 1–3/week 32.2; >4/week 14.2; Alcohol 
consumption (%) Rarely never 49.2, 1–3 drinks/month 12.8, 1–6 drinks/week 28.7, >1 drink/day 9.29; 
Postmenopausal hormone use (%) Never 46.0, Past 10.7, current 43.4; Mean BMI (kg/m2) 24.8±4.3            
Quintile 5 Median intake (servings/day) 2.27; Age (years) 53.5±6.7; Smoking (%) Current 15.3, Never   
51.5, Past 33.2; Exercise (%) Rarely/never 40.7, <1/week 22.5, 1–3/week 29.2, >4/week 7.65; Alcohol 
consumption (%) Rarely never 45.9, 1–3 drinks/month 12.4, 1–6 drinks/week 31.3, >1 drink/day 10.4; 
Postmenopausal hormone use (%) Never 49.3, Past 10.8, Current 440.0; Mean BMI (kg/m2) 
227.1±5.5 
Location: USA  
Recruitment strategy: Not reported 
Length of follow-up: 8.8 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Participants in the Women’s Health Study aged >45 years who were free of  
cardiovascular disease, cancer, and type 2 diabetes 
Excluded populations: Individuals with >70 items left blank in their SFFQ and with energy intake 
outside the range of 2,514 kJ (600 kcal) and 14,665 kJ (3,500 kcal), with reported diabetes at 
baseline, and with completed data on meat consumption 
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Exposures at midlife 
Relevant exposures: Diet 
Time: 1993 
Measurement of exposure: 131-item semi-quantitative food frequency questionnaire. Four 
categories for red meat and total processed meat (1/week, 1/week, 2-4/week and5/week) 
 
Outcomes at 55 years or over 
Outcomes: Type 2 diabetes 
Outcome measurement: Contacted 473 women with self-reported diabetes who provided a blood 
sample.  
The American Diabetes Association diagnostic criteria confirmed self-reported diagnosis of diabetes in 
406 (91%) of 446 women who responded via telephone interview. 
A random sample of 147 women with self-reported diabetes was mailed a supplemental diabetes 
questionnaire, also using the ADA criteria to parallel the telephone interview.  
124 women were classified as having type 2 diabetes by the supplemental questionnaire. 113 of the 
124 women gave permission to contact their primary care physician.  
Time: Not reported    
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age, BMI, total energy intake, exercise, alcohol intake, cigarette smoking, and family 
history of diabetes, intakes of dietary fibre, magnesium, glycemic load, and total fat 
 
Results, limitations, source of funding 
Number: 1558 
Effect estimates: 
Red meat 
<1 time/week 1.00          
1 time/week 1.16 (0.85–1.58)    
2–4 times/week 1.09 (0.83–1.43)    
>5 times/week 1.25 (0.94–1.67)       
P for trend 0.07            
Total processed meat 
<1 time/week 1.00          
1 time/week 1.03 (0.91–1.18)    
2–4 times/week 1.17 (1.01–1.36)    
>5 times/week 1.38 (1.11–1.71)      
P for trend 0.003 
Significant trends: Higher consumption of total red meat, especially various processed meats, may 
increase risk of developing type 2 diabetes in women 
Limitations:  
1. Residual confounding 
2. Participants might change their diets after developing some diseases 
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3. High degree of statistical collinearity 
4. Limited variation of intakes could lead to insufficient statistical power  
5. Unable to assess levels of specific chemicals added or produced in different food preparation 


methods 
Source of funding: National Institutes of Health, National Institute of Diabetes and Digestive and 
Kidney Diseases Grant DK-02767 
 
Authors: Song Y, Sesso HD, Manson JE, Cook NR, Buring JE, Liu S 
Year: 2006 
Citation: American Journal of Cardiology 15;98(12): 1616-21 
Country of study: USA 
Aim of study: Assess the hypothesis that magnesium intake is beneficial in the primary prevention of 
hypertension 
Study design: Randomised, double-blind, placebo-controlled trial 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 39,876 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 28,349 
Characteristics:  
Q1 Median intake (mg/d) 253; Mean age (yrs) 53; Mean body mass index (kg/m2) 26; Alcohol 
consumption (g/d) 4.8; Current smoker 18%; Vigorous exercise (>4 times/wk) 6.3% 
Q3 Median intake (mg/d) 320; Mean age (yrs) 54; Mean body mass index (kg/m2) 25; Alcohol 
consumption (g/d) 5.0; Current smoker 14%; Vigorous exercise (>4 times/wk) 11% 
Q5 Median intake (mg/d) 400; Mean age (yrs) 55; Mean body mass index (kg/m2) 25; Alcohol 
consumption (g/d) 4.2; Current smoker 10%; Vigorous exercise (>4 times/wk) 19% 
Location: USA 
Recruitment strategy: Not reported 
Length of follow-up: Median follow-up of 9.8 years (mean 8.0) 
Response rate and loss to follow-up: Not reported 
Eligible population: Female United States health professionals aged >45 years with complete data 
on magnesium intake and other major lifestyle variables and without hypertension at baseline  
Excluded populations: Those with previous myocardial infarction, stroke, transient ischemic attack, 
or cancer 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1992 
Measurement of exposure: 131-item semi-quantitative food frequency questionnaire.   
 
Outcomes at 55 years or over 
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Outcomes: Hypertension 
Outcome measurement: Self-reported BP, treatment, and/or physician diagnosis  
Time: Not reported    
 
Analysis 
Analysis strategy: Cox proportional-hazards models 
Confounders: Age, randomized treatment, family history of MI before 60 years of age, exercise, 
alcohol use, postmenopausal hormone use, multivitamin use, smoking, total energy intake, body mass 
index, history of diabetes mellitus, high cholesterol, dietary intakes of saturated fat and cholesterol, 
glycemic load, and sodium intake 
 
Results, limitations, source of funding 
Number: 8,544 
Effect estimates: 
Quintile of Magnesium Intake    
Total magnesium intake 
1 1.00; 2 1.02 (0.95–1.10); 3 1.02 (0.95–1.10); 4 0.96 (0.89–1.03); 5 0.93 (0.86–1.02); P trend 0.03  
Dietary magnesium intake 
1 1.00; 2 1.00 (0.93–1.07); 3 1.02 (0.95–1.10); 4 0.89 (0.83–0.97); 5 0.91 (0.83–0.99); P trend 0.002 
Significant trends: Higher intake of dietary magnesium may have a modest effect on the 
development of hypertension in women 
Limitations:  
1. Measurement errors of dietary intakes 
2. Diet was assessed once 
3. Magnesium coexisted with many nutrients in the diet 
4. Residual confounding 
5. Included only female health professionals who were predominantly white 
Source of funding: Grants DK66401, DK62290, CA-47988, HL-43851, and HL-65727 from the 
National Institutes of Health, Bethesda, Maryland 
 
Authors: Stevens RJ, Roddam AW, Spencer EA, Pirie KL, Reeves GK, Green J, Beral V; Million 
Women Study Collaborators 
Year: 2009 
Citation: International Journal of Cancer 15;124(10): 2400-5 
Country of study: England and Scotland 
Aim of study: To assess influence of risk factors on incident or fatal pancreatic cancer 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
13 million middle-aged women invited for breast cancer screening in England and Scotland were 
recruited for study in 1996-01 
 
Study (eligible and selected) population 
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1.29 million women 
Follow-up: 96-01 to 2005-07. 
Mean yrs of follow-up: 7.2 for cancer incidence; 8.9 for cancer mortality 
Incidence of pancreatic cancer: participants followed from date of recruitment to date of pancreatic 
cancer diagnosis, date of death, or last date of follow-up, whichever came first 
Pancreatic cancer mortality: follow-up from recruitment until death from pancreatic cancer, death from 
other cause, or study end 
Date of follow-up for cancer incidence was Dec. 31 2002- Dec. 31 2006, and for mortality Dec. 31, 
2007 
Exclusion: Women with cancer other than non-melanoma skin cancer before recruitment  
Attrition: - 
 
Exposures at midlife 
Self-reported smoking (never, former, current categories), alcohol consumption in units/week, 
strenuous exercise (enough to cause sweating/rapid heartbeat), any exercise 
 
Outcomes at 55 years or over 
Incident and fatal pancreatic cancer identified through National Health Service Central Register 
(deaths and cancer registrations) 
 
Analysis 
Analysis strategy: Cox proportional hazards model used to assess influence of risk factors on 
incident or fatal pancreatic cancer 
Confounders: Age, region, socioeconomic status, smoking, body mass index and height 
 
Results, limitations, source of funding 
 Current smokers had a high risk of incident pancreatic cancer compared to never smokers (RR 


2.39, 95% CI 2.10–2.73) 
 The incidence of pancreatic cancer increased with increasing BMI; the risk of incidence among 


obese women (BMI>= 30.0 kg/m2) was higher compared to women with BMI 22.5–25.0 kg/m2 
(RR=1.34, [CI 1.13–1.57]) 


Limitations: Self-reported exposure measurements 
Source of funding: None reported 
 
Authors: Strand BH, Langballe EM, Hjellvik V, Handal M, Næss O, Knudsen GP>… Bjertness E; 
GENIDEM-Group 
Year: 2013 
Citation: Journal of Neurological Sciences 15;324(1-2): 124-30. 
Country of study: Norway 
Aim of study: Investigate the association of midlife vascular disease risk factors with dementia death 
Study design: Cohort study 
Quality score: (++, + or -): ++  
 
Source population 
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Number of people: Not reported 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 48,793 
Characteristics:  
Mean age (sd) and High edu. 
Oppland 42.7 (4.4) 50% 
Sogn og Fjordane 42.5 (4.2) 57% 
Finnmark 42.4 (4.3) 42% 
Location: Finnmark, Sogn og Fjordane, and Oppland, Norway 
Recruitment strategy: Not reported 
Length of follow-up:  
Person-yrs 
Oppland 765,891 
Sogn og Fjordane 416,700 
Finnmark 322,008 
Response rate and loss to follow-up: 88% 
Eligible population: Participated in the baseline NCS screening in 1974–78 and age 35–50 years at 
the time of screening 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Physical activity and smoking habits 
Time: 1974-78 
Measurement of exposure: Physical examination and a questionnaire with self-reported questions 
 
Outcomes at 55 years or over 
Outcomes: Dementia death 
Outcome measurement: Cause of Death Registry 
Time: 2009    
 
Analysis 
Analysis strategy: Cox proportional-hazards models 
Confounders: Age at screening, county, education, history of CVD, history of diabetes, physical 
inactive, smoking, BMI and cholesterol 
 
Results, limitations, source of funding 
Number: 486 dementia deaths (187 Alzheimer's; 299 non-Alzheimer's dementia) 
Effect estimates: 
History of CVD 0.98 (0.68, 1.43), Overall p-value 0.925 History of diabetes 2.38 (1.30, 4.34), 
Overall p-value 0.005 Physical inactive 1.14 (0.92, 1.43), Overall p-value 0.238; Smoking Non-
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smoker 1.00, Current < 15 1.03 (0.83, 1.28), Current 15 + 1.18 (0.88, 1.58), Overall p-value 0.550 BMI 
(kg/m2) < 20 1.84 (1.20, 2.81), 20–25 1.00, 25–30 1.03 (0.84, 1.26), ≥ 30 1.09 (0.78, 1.54), Overall p-
value 0.079 Systolic blood pressure (mm Hg) < 140 1.00, 140–159 0.86 (0.67, 1.09), ≥ 160 0.89 
(0.60, 1.30), Overall p-value 0.446 Diastolic blood pressure (mm Hg) < 90 1.00, 90–94 0.91 (0.68, 
1.21), ≥ 95 1.15 (0.84, 1.58), Overall p-value 0.446 Cholesterol (mmol/l) < 5.20 1.00, 5.20–6.49 1.52 
(1.08, 2.12), 6.50–7.79 1.53 (1.08, 2.16), ≥ 7.80 1.92 (1.30, 2.84); Overall p-value 0.009 
Significant trends: People suffering from high cholesterol levels, diabetes or underweight in midlife 
are at increased risk of dying from or with dementia later in life 
Limitations  
1. Misclassify the cause of death and self-reported exposures 
2. Measurement errors in exposures 
3. Changes during follow-up 
Source of funding: Not reported 
 
Authors: Strandberg AY, Strandberg TE, Pitkälä K, Salomaa VV, Tilvis RS, Miettinen TA 
Year: 2008 
Citation: Archives of Intern Medicine 13;168(18): 1968-74. 
Country of study: Finland 
Aim of study: Evaluates the long-term effect of smoking in midlife on health-related quality of life in 
old age 
Study design: Prospective cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2464 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1131  
Characteristics:  
Neversmokers Age in 1974, y 47.2 (0.2) 
Body mass index c 25.5 (0.1) 
Alcohol consumption, median (interquartile range), g/wk 84 (28-140)      
Ex-smokers Age in 1974, y 48.1 (0.2)  
Body mass index c 26.2 (0.1)  
Alcohol consumption, median (interquartile range), g/wk 136 (56-238)         
Current Smokers, Cigarettes/d 1-10 Age in 1974, y 47.7 (0.4)  
Body mass index c 26.1 (0.3)  
Alcohol consumption, median (interquartile range), g/wk  140 (81-266)      
Current Smokers, Cigarettes/d 11-20 Age in 1974, y 47.9 (0.4) 
Body mass index c 25.9 (0.3) 
Alcohol consumption, median (interquartile range), g/wk 126 (63-278)       
Current Smokers, Cigarettes/d >20 Age in 1974, y 47.5 (0.3) 
Body mass index c 25.6 (0.2) 
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Alcohol consumption, median (interquartile range), g/wk 210 (98-308)         
Location: Finland 
Recruitment strategy: Not reported 
Length of follow-up: 26 years 
Response rate and loss to follow-up: 87.9% 
Eligible population: White men born 1919-1934 of similar socioeconomic status who were 
participating in the Helsinki Businessmen Study. All participants were white businessmen or 
executives with similar socioeconomic and job status. 
Excluded populations: 581 men with any chronic disease or who were taking regular prescription 
medication and 160 men who reported smoking cigars or pipes 
 
Exposures at midlife 
Relevant exposures: Smoking 
Time: 1974 
Measurement of exposure: Mailed questionnaires 
 
Outcomes at 55 years or over 
Outcomes: Health-related quality of life and mortality 
Outcome measurement: Mailed questionnaires and the Finnish national registers  
Time: 2000 
 
Analysis 
Analysis strategy: Spearman rank coefficients 
Confounders: Age and subjective health in 1974, body mass index, one-hour–postload glucose level, 
and alcohol consumption 
 
Results, limitations, source of funding 
Number: 372 died 
Effect estimates: 
Amount of daily cigarettes predicted mortality in a graded manner (P<.001). 
Large differences were seen for the scales of physical functioning and role limitations owing to 
physical health; never-smokers gained 13.7 and 11.7 higher points, denoting a difference of 17% and 
16%, respectively, compared with those smoking >20 cigarettes a day 
The physical component summary score showed a graded deterioration of HRQoL with an increasing 
number of cigarettes smoked daily (global P=.01) 
Significant trends: HRQoL deteriorated with an increase in daily cigarettes smoked in a dose-
dependent manner. Never-smokers lived longer than heavy smokers, and their extra years were of 
better quality 
Limitations:  
1. High cessation rate 
2. Did not update of the changes in participants’ smoking habits between 1974 and 2000 
3. Could not measure the baseline HRQoL with RAND-36/SF-36 in 1974  
Source of funding: The Academy of Finland, the Sohlberg Foundation, the Ida Montin Foundation, 
Helsinki University Central Hospital, and the Finnish Foundation for Cardiovascular Research. 
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Authors: Strandhagen E, Hansson PO, Bosaeus I, Isaksson B, Eriksson H 
Year: 2000 
Citation: European Journal of Clinical Nutrition 54(4): 337-41 
Country of study: Sweden  
Aim of study: Investigate the long-term effect of fruit and vegetable consumption on mortality, 
cardiovascular disease, cardiovascular death, cancer morbidity and cancer death among middle-aged 
and elderly men  
Study design: Prospective cohort study  
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 792 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 730 
Characteristics:  
Pieces of fruit (Means) 
0-1 Body weight (kg) 76.3; Body mass index 25.0; Smoking (%) 64 
2-3 Body weight (kg) 75.7; Body mass index 24.6; Smoking (%) 60 
4-5 Body weight (kg) 76.7; Body mass index 25.1; Smoking (%) 51 
6-7 Body weight (kg) 77.5; Body mass index 25.2; Smoking (%) 46 
Location: Goteborg, Sweden 
Recruitment strategy: Sample was drawn from the population register consisting of all men born in 
1913 on a day divisible by three (i.e. the third, sixth, ninth day of each month) and living in the city of 
Goteborg 
Length of follow-up: 26±5 years 
Response rate and loss to follow-up: 92% 
Eligible population: Included in The Study of Men Born in 1913 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Diet and smoking 
Time: 1967 
Measurement of exposure: Self-report food frequency questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Mortality, cardiovascular disease, cardiovascular death, cancer morbidity and cancer 
death 
Outcome measurement: Death certificates, autopsy reports and medical records were studied for 
those who died. Information on cancer incidence was obtained from the official Swedish Cancer 
register 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  279 


Time: 31 December 1993 
 
Analysis 
Analysis strategy: Stepwise Cox’s proportional hazard model 
Confounders: Smoking, hypertension and S-cholesterol 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
RR (95% CI) P 
Fruit 0.92 (0.84 - 1.00) 0.051 
Smoking 1.30 (1.21 - 1.41) < 0.001 
Hypertension 1.48 (1.23 – 1.79) < 0.001 
S-cholesterol 1.13 (1.04 - 1.22) 0.005 
Significant trends: Daily fruit consumption seems to have positive effect on long-term survival 
independently of other traditional cardiovascular risk factors like smoking, hypertension and 
cholesterol 
Limitations:  
Author: None reported 
Reviewer:  
1. Misclassify the cause of death and self-reported exposures 
2. Measurement errors in exposures 
3. Changes during follow-up 
Source of funding: Swedish Medical Research Council (K98-274-06276-17) King Gustav V and 
Queen Victoria's Foundation, and the Goteborg University 
 
Authors: Sun Q, Townsend MK, Okereke OI, Franco OH, Hu FB, Grodstein F 
Year: 2010 
Citation: Archives of Internal Medicine 25;170(2): 194-201. 
Country of study: USA 
Aim of study: Explore the relation between mid-life physical activity, including walking, and 
successful aging 
Study design: Prospective cohort study 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 121,700 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 13,535 
Characteristics:  
Successful survivor Age at baseline (year) 60.1±2.5; Age at cognitive function assessment (year) 
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73.7±2.1; Physical activity (METs, hr/wk) 19.1±22.0; Walking activity (METs, hr/wk) 9.5±11.5; BMI 
(kg/m2) 23.8±3.3; Alcohol intake (g/d) 7.1±9.9; Red meat (serving/d) 1.0±0.5, Fruits and vegetables 
(serving/d) 5.4±2.0; Smoking status (%) Never smoked 53.5, Past smoker 34.8, Current smoke 1–14 
cigarettes/d 5.7, Current smoke 15–24 cigarettes/d 4.3, Current smoke ≥25 cigarettes/d 1.7; 
Education (%) Registered nurse 74.0, Bachelor 17.3, Master 8.0, Doctorate 0.7 
Usual survivors Age at baseline (year) 60.6±2.5; Age at cognitive function assessment (year) 
74.2±2.3; Physical activity (METs, hr/wk) 14.1±19.7; Walking activity (METs, hr/wk) 7.2±9.7; BMI 
(kg/m2) 25.5±4.4; Alcohol intake (g/d) 6.7±9.9; Red meat (serving/d) 1.1±0.5, Fruits and vegetables 
(serving/d) 5.2±2.0; Smoking status (%) Never smoked 46.4, Past smoker 36.2, Current smoke 1–14 
cigarettes/d 6.3, Current smoke 15–24 cigarettes/d 6.9, Current smoke ≥25 cigarettes/d 4.2; 
Education (%) Registered nurse 79.0, Bachelor 14.9, Master 5.8, Doctorate 0.4 
Location: USA 
Recruitment strategy: Not reported 
Length of follow-up: 14 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Nurses’ Health Study participants who were free of major chronic diseases at 
baseline in 1986 and had survived to age 70 years or older as of 1995–2001 
Excluded populations: History of any of the 11 (cancer, diabetes, myocardial infarction, coronary 
artery bypass graft surgery, congestive heart failure, stroke, kidney failure, chronic obstructive 
pulmonary disease, Parkinson’s disease, multiple sclerosis, and amyotrophic lateral sclerosis) chronic 
diseases at baseline (n=2,361); who had missing physical activity data at baseline (n=2,724); those 
who skipped more than 2 items on the mental health scale at age 70 years or older, or more than 5 
items on the physical function scale in the SF-36 (n=795) 
 
Exposures at midlife 
Relevant exposures: Physical activity 
Time: 1986 
Measurement of exposure: Self-report questionnaire. Asked average time per week in the past year 
spent on leisure-time physical activities.  
Medical Outcomes SF-36 Health Status Survey  
 
Outcomes at 55 years or over 
Outcomes: Successful aging 
Outcome measurement: No history of 11 major chronic diseases and no cognitive impairment, 
physical impairment, or mental health limitations 
Time: 2000    
 
Analysis 
Analysis strategy: Multivariate logistic regression 
Confounders: Age at baseline, education, husband’s education, marital status, postmenopausal 
hormone use, smoking status, family history of heart disease/diabetes/cancer, polyunsaturated to 
saturated fat ratio, intakes of trans fat, alcohol, and cereal fiber, and intakes of fruits and vegetables 
and red meat 
 
Results, limitations, source of funding 
Number: 1,456 sucessful agers 
Effect estimates: 
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METs, hr/wk 
Total Physical Activity, Quintiles 
1 (Lowest) 1.0            
2 0.96 (0.78, 1.18)     
3 1.30 (1.08, 1.57)      
4 1.25 (1.03, 1.51)      
5 1.76 (1.47, 2.12)          
P for trend <0.0001                                                                                                
Walking, Quintiles 
1 (Lowest) 1.0   
2 0.99 (0.80, 1.22)  
3 1.15 (0.94, 1.40) 
4 1.42 (1.17, 1.72 
5 1.37 (1.10, 1.67)  
P for trend 0.0003 
Significant trends: Higher levels of physical activity associated with better health status. Physical 
activity improves overall health 
Limitations:  
1. Limited to women 
2. Successful survival as of age 70 years 
3. Self-reported physical activity levels 
4. Residual confounding 
5. Did not assess physical and mental health status at baseline  
Source of funding: AG13482, AG15424, and CA40356 from the National Institutes of Health and the 
Pilot and Feasibility program sponsored by the Boston Obesity Nutrition Research Center (DK46200) 
 
Authors: Sun Q, Townsend MK, Okereke OI, Rimm EB, Hu FB, Stampfer MJ, Grodstein F 
Year: 2011 
Citation: PLoS Medicine 8(9): e1001090 
Country of study: USA 
Aim of study: To assess the influence of alcohol intake on the odds of successful aging 
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
121,700 female registered nurses recruited in 1976 for Nurses’ Health Study and followed every two 
years thereafter 
 
Study (eligible and selected) population 
Analysis restricted to 13,894 participants who survived to 70+ years of age through to year 2000 
Sociodemographics: Median age of 58 years at midlife for participants  
Follow-up: 1980-84 through to 2000. Biennial follow-up rate ranged from 99.2% in 1986 to 94.6% in 
2000 
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Exclusion: 
i) Heavy drinkers (>45g/day) at midlife (n=268) 
ii) Those diagnosed with chronic conditions included in the successful aging definition prior to 


baseline in 1984 (n=2,196)  
iii) Those with insufficient/missing data (n=2253) 
iv) Individuals reporting previous diagnosis of alcohol dependence or chronic liver disease (n=130) or 


with past alcohol problems (n=674) 
Attrition: - 
 
Exposures at midlife 
Midlife alcohol use was identified using averaged reports from the 1980 and 1984 validated food 
frequency questionnaires (FFQ) 
Self-reported average total alcohol intake in grams per day over a year was assessed with response 
options ranging from ‘almost never’ to ‘6+ servings per day’ 
Alcohol consumption based on frequency of alcohol intake and alcohol content in beverages (e.g., 
13.2 g alcohol for 1 bottle of beer, 10.8 g for 1 glass of wine, 15.1 g for 1 drink of liquor)  
High level of reproducibility and validity of alcohol measurement on the FFQ  
Correlation coefficient between FFQ and diet records ranged from 0.84-0.90 
To assess drinking patterns of alcohol, 1986 FFQ was used in determining the number of drinking 
days/week 
 
Outcomes at 55 years or over 
Successful aging defined as being free of 11 major chronic diseases and having no major cognitive 
impairment, physical impairment, or mental health limitations, and survival until at least age 70 years   
Outcomes assessed using medical record review, pathology report review, telephone interview, 
questionnaires 
Telephone Interview for Cognitive Status (TICS) used to assess cognitive function (1995-2001); TICS 
has high reliability (r=0.97) and validity 
SF-36 used to assess physical function and mental health 
 
Analysis 
Analysis strategy: Logistic regression used to assess the influence of alcohol intake on the odds of 
successful aging 
Confounders: Age at baseline; body mass index; physical activity; smoking status; education; 
husband’s education; marital status; postmenopausal hormone use; family history of heart disease; 
family history of diabetes; family history of cancer; history of hypertension; history of high cholesterol; 
use of aspirin; and intakes of fruits and vegetables, whole grains, fish, and red meat 
 
Results, limitations, source of funding 
 1,491 participants aged successfully 
 The odds of successful aging to age 70+ were higher among those consuming 5.1-15.0 g/day and 


15.1-30.0 g/day alcohol compared to nondrinkers (OR=1.19, [1.01, 1.40], and OR=1.28, [1.03, 
1.58], respectively) 


 Similar findings were observed when drinking pattern at midlife in 1986 was assessed in relation to 
odds of successful aging (e.g., higher odds of successful aging with greater alcohol use) 


Limitations: 
1. Cannot generalise to other ethnic groups (sample consisted predominantly of participants of 
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European ancestry) and men 
2. High-risk participants may have died early (selection bias) 
3. Residual confounding 
Source of funding: None reported 
 
Authors: Szoeke CE, Cicuttini FM, Guthrie JR, Clark MS, Dennerstein L 
Year: 2006 
Citation: Bone 39(5): 1149-1155 
Country of study: Australia 
Aim of study: To determine the factors associated with the development of radiological osteoarthritis 
Study design: Population-based prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 438 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 224 
Characteristics:  
Age (years) 49.66 (2.47) 
Weight (kilograms) 68.62 (13.59) 
BMI (kg/m2) 25.92 (4.84) 
Current smoker 33 (15.7%) 
Daily physical activity 56 (24.90%) 
Weekly physical activity 94 (41.80%) 
Infrequent physical 27 (12.00%) 
No physical activity 46 (20.40%) 
Location: Melbourne, Australia 
Recruitment strategy: Not reported 
Length of follow-up: 11 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Participants in the Melbourne Women’s Midlife Health Project 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Physical activity and smoking 
Time: 1991 
Measurement of exposure: Self-administered and face-to-face questionnaires 
 
Outcomes at 55 years or over 
Outcomes: Osteoarthritis 
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Outcome measurement: X-Ray 
Time: 2002    
 
Analysis 
Analysis strategy: Multiple logistical regression 
Confounders: Age, BMI and physical activity, smoking and hormone use 
 
Results, limitations, source of funding 
Number: 28 women (56%) radiological OA. 49 (21.6%) knee osteoarthritis. 101 (44.5%) hand 
osteoarthritis 
Effect estimates: 
Hand OA 
RR (95.0% CI) 
Age (years) 1.01 (0.9–1.2); Mean BMI (kg/m2) over 11 years  1.02 (0.9–1.1); Never used hormone 
therapy 2.33 (1.0–1.1); Physical activity at 20–29 Trend; Smoking ever 1.01 (1.0–5.7) 
P Age (years) 0.90; Mean BMI (kg/m2) over 11 years 0.65; Never used hormone therapy 0.06; 
Physical activity at 20–29 0.33; Smoking ever 0.35 
Knee OA 
RR (95.0% CI) 
Age (years) 1.4 (1.1–1.8); Mean BMI (kg/m2) over 11 years 1.2 (1.1–1.3); Never used hormone 
therapy 2.9 (0.8–11.6); Physical activity at 20–29 Trend; Smoking ever 0.9 (0.8–1.0) 
P Age (years) 0.02; Mean BMI (kg/m2) over 11 years 0.004; Never used hormone therapy 0.12; 
Physical activity at 20–29 0.03; Smoking ever 0.05 
Significant trends: Increasing age, BMI and history of more frequent physical activity in younger 
years were risk factors for radiological knee OA.  Never having used hormone therapy was a risk 
factor for radiological hand and knee OA 
Limitations:  
1. Only 57% of the initial participants had complete data 
2. Did not have the power to detect very weak risk factors for OA 
3. Self-reported exposures 
4. No data on incident osteoarthritis 
Source of funding: Shepherd Foundation 
 
Authors: Tabak C, Smit HA, Räsänen L, Fidanza F, Menotti A, Nissinen A… Kromhout D 
Year: 2001 
Citation: Epidemiology 12(2): 239-45 
Country of study: Finland, Italy, Netherlands 
Aim of study: Used to assess association between alcohol consumption and 20-year COPD mortality  
Study design: Longitudinal 
Quality score: (++, + or -): - 
 
Source population 
Samples of men ages 40-59 years recruited in 1960 from seven countries and with vital status 
information during 30 years of follow-up 
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Study (eligible and selected) population 
Analysis restricted to Finnish, Italian, Dutch cohorts comprising 2,953 men  
Follow-up: Approximately 20 years from  1965-70 to 1990 
Exclusion: - 
Attrition: 1,729 men died over 20 years of follow-up 
 
Exposures at midlife 
Alcohol consumption in 1965-1970 estimated using cross-check dietary history method 
Participants categorised into: none, <=1 drink per week (occasional), >1 per week and <=3 per day 
(light), >3 and <=9 per day, and >9 per day (with 1 drink = 10 grams alcohol)  
 
Outcomes at 55 years or over 
Chronic obstructive pulmonary disease (COPD) mortality assessed between 1970 and 1990 using 
clinical records, family doctors, specialists, relatives, other sources 
 
Analysis 
Analysis strategy: Cox proportional hazards model used to assess association between baseline 
alcohol consumption and 20-year COPD mortality 
Confounders: Age, BMI, energy intake, cigarette smoking, and country 
 
Results, limitations, source of funding 
 73 men died from COPD during follow-up 
 U-shaped relation between alcohol use and COPD mortality 
Limitations: None reported 
Source of funding: None reported 
 
Authors: Tsugane S, Sasazuki S, Kobayashi M, Sasaki S 
Year: 2004 
Citation: British Journal of Cancer 90(1): 128–134 
Country of study: Japan 
Aim of study: To examine if salt-preserved foods and salt increase the risk of stomach cancer 
Study design: Prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 54,498 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 18,684 men, 20,381 women 
Characteristics:  
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Men 
1 (low) Age (years) 48.7; Current smokers (%) 49; Daily alcohol drinkers (%) 25; Fruit and vegetables 
Fruit 2.3, Green vegetables 3.2, Yellow vegetables 2.4, Other vegetables 3 
2 Age (years) 49; Current smokers (%) 51; Daily alcohol drinkers (%) 34; Fruit and vegetables Fruit 
2.9, Green vegetables   3.4, Yellow  vegetables   2.6, Other vegetables   3.5  
3 age (years) 49.4; Current smokers (%) 54; Daily alcohol drinkers (%) 42; Fruit and vegetables Fruit  
3.1, Green vegetables   3.6, Yellow  vegetables   2.7, Other vegetables   3.9 
4 Age (years) 49.9; Current smokers (%) 56; Daily alcohol drinkers (%) 46; Fruit and vegetables Fruit 
3.4, Green vegetables   3.6, Yellow  vegetables   2.8, Other vegetables   4.1  
5 Age (years) 50.1; Current smokers (%) 56; Daily alcohol drinkers (%) 47; Fruit and vegetables Fruit   
3.5, Green vegetables   4, Yellow  vegetables   2.9, Other vegetables   4.4  
Women 
1 (low) Age (years) 48.9; Current smokers (%) 8.2; Daily alcohol drinkers (%) 2.1; Fruit and 
vegetables Fruit  3.2, Green vegetables   3.6, Yellow  vegetables   3.1, Other vegetables   3.5  
2 Age (years) 49.3; Current smokers (%) 6.5; Daily alcohol drinkers (%) 2.7; Fruit and vegetables Fruit  
4, Green vegetables   3.9, Yellow  vegetables   3.3, Other vegetables   4.1 
3 Age (years) 49.7; Current smokers (%) 4.7; Daily alcohol drinkers (%) 1.8; Fruit and vegetables Fruit 
4.3, Green vegetables   4, Yellow  vegetables   3.4, Other vegetables   4.4  
4 Age (years) 50; Current smokers (%) 3.6; Daily alcohol drinkers (%) 2; Fruit and vegetables Fruit  
4.5, Green vegetables   4.1, Yellow  vegetables   3.5, Other vegetables   4.6  
5 age (years) 50; Current smokers (%) 4.2; Daily alcohol drinkers (%) 2.2; Fruit and vegetables Fruit  
4.5, Green vegetables   4.2, Yellow  vegetables   3.5, Other vegetables 4.7  
Location:  
Cohort I: Ninohe in Iwate Prefecture, Yokote in Akita Prefecture, Saku in Nagano Prefecture, Ishikawa 
in Okinawa Prefecture and Katsushika in the Tokyo Metropolitan area 
Cohort II: Mito in Ibaraki Prefecture, Kashiwazaki in Niigata Prefecture, Chuohigashi in Kochi 
Prefecture, Kamigoto in Nagasaki Prefecture, Miyako in Okinawa Prefecture and Suita in Osaka 
Prefecture 
Recruitment strategy: Population registries maintained by the local city, town or village office 
Length of follow-up: Various 
Response rate and loss to follow-up: 34 persons were lost to follow-up within the study period 
Eligible population: Inhabitants in the study areas, aged 40–59 years old in Cohort I and 40–69 
years in Cohort II at the beginning of the each study  
Excluded populations: Self-reported serious illness at baseline as well as non-Japanese subjects; 
subjects who had already moved away at the baseline and subjects who reported extreme total 
energy intake 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1990 
Measurement of exposure: Self-report questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Gastric cancer 
Outcome measurement: Death certificates, diagnosed cases of cancer were reported by hospitals, 
cases of gastric cancer were extracted from the cancer registry 
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Time: 2001    
 
Analysis 
Analysis strategy: Cox proportional-hazards model 
Confounders: Age in 1990, cigarette smoking, and fruit and vegetable intake and PHC area 
 
Results, limitations, source of funding 
Number: 486 
Effect estimates: 
Relative risks (RR) of incident gastric cancer by quintiles of salt intake at baseline 
Men 
1 Reference 
2  0.89 – 2.09  
3 0.88 – 2.07  
4 1.01 – 2.34  
5 0.98 –2.29  
P for trend 0.08 
Women 
1 Reference  
2 0.41 – 1.37  
3 0.45 – 1.48  
4 0.25 – 0.95  
5 0.61 –1.94  
P for trend 0.85 
Significant trends: Restriction of salt and salted food intake is a practical strategy to prevent gastric 
cancer in areas with high risk 
Limitations:  
1. Limited food items on scale 
2. Precise estimation of salt intake may be implausible  
Source of funding: Grants-in-aid for cancer research and for the second term comprehensive 10-
year strategy for cancer control from the Ministry of Health, Labor and Welfare of Japan  
 
Authors: Tuomilehto J, Hu G, Bidel S, Lindstrom J, Jousilahti P 
Year: 2004 
Citation: JAMA 291(10): 1213-1219 
Country of study: Finland 
Aim of study: Determine the relationship between coffee consumption and the incidence of type 2 
DM 
Study design: Prospective study 
Quality score: (++, + or -): ++ 
 
Source population 
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Number of people: 16,670 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 7,655 
Characteristics:  
Daily Coffee Consumption 
Men 
2 Age, mean (SD), y 49.1 (8.4); Body mass index, mean (SD) 26.6 (3.7); Education, mean (SD), y 9.9 
(4.2); Physical activity, No. (%) Light occupational 573 (46); Low leisure time 342 (27); Tea 847 (68); 
Alcohol 757 (61); Current smoker, No. (%) 211 (17); Obesity, No. (%) 214 (17) 
>10 Age, mean (SD), y 46.3 (7.9); Body mass index, mean (SD) 27.3 (4.1); Education, mean (SD), y 
8.4 (3.3); Physical activity, No. (%) Light occupational 279 (32); Low leisure time 311 (36); Tea 91 
(11); Alcohol 482 (56); Current smoker, No. (%) 481 (56); Obesity, No. (%) 189 (22) 
Women 
2 Age, mean (SD), y 49.3 (8.8); Body mass index, mean (SD) 26.4 (4.9); Education, mean (SD), y 
10.0 (4.0); Physical activity, No. (%) Light occupational 726 (52); Low leisure time 466 (34); Tea 920 
(66); Alcohol 572 (41); Current smoker, No. (%)/ 93 (7); Obesity, No. (%) 278 (20) 
>10 Age, mean (SD), y 45.6 (7.6); Body mass index, mean (SD) 27.5 (5.0); Education, mean (SD), y 
8.6 (3.5); Physical activity, No. (%) Light occupational 128 (34); Low leisure time 164 (43); Tea 48 
(13); Alcohol 145 (38); Current smoker, No. (%) 147 (39); obesity, No. (%) 82 (22) 
Location: North Karelia, Kuopio, and Turku-Loimaa, Finland 
Recruitment strategy: Random sample was stratified by sex and 4 equally large 10-year age groups 
Length of follow-up: Mean 12 years 
Response rate and loss to follow-up: 74% to 88% 
Eligible population: Finnish men and women 
Excluded populations: Participants diagnosed with coronary heart disease or stroke (n=590), 
participants with known DM at baseline (n=435), and participants with incomplete data on any 
variables required for this analysis (n=1016). 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1982, 1987, and 1992  
Measurement of exposure: Self-administered questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Type 2 diabetes 
Outcome measurement: National Hospital Discharge Register and the Drug Register of the National 
Social Insurance Institution 
Time: December 31 1998, or until death 
 
Analysis 
Analysis strategy: Cox proportional hazards regression model 
Confounders: Age, study year, body mass index, systolic blood pressure, education, occupational 
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physical activity, walking or cycling to or from work, leisure time physical activity, cigarette smoking, 
alcohol and tea consumption 
 
Results, limitations, source of funding 
Number: 381 
Effect estimates: 
Men 
<2 1.00  
3-4 0.73 (0.47-1.13)  
5-6 0.70 (0.45-1.05)  
7-9 0.67 (0.40-1.12)  
>10 0.45 (0.25-0.81)  
P for Trend .12 
Women 
<2 1.00  
3-4 0.71 (0.48-1.05)  
5-6 0.39 (0.25-0.60)  
7-9 0.39 (0.20-0.74)  
>10 0.21 (0.06-0.69)  
P for Trend <.001 
Combined  
<2 1.00  
3-4 0.76 (0.57-1.01)  
5-6 0.54 (0.40-0.73)  
7-9 0.55 (0.37-0.81)  
>10 0.39 (0.24-0.64)  
P for Trend <.001 
Significant trends: Coffee drinking has a graded inverse association with the risk of type 2 DM  
Limitations:  
1. Glucose tolerance test was not performed in the baseline and follow up surveys 
2. Self-report for data on coffee intake 
3. Residual confounding due to measurement error 
Source of funding: 46885, 53585, 204274, and 205657 from the Academy of Finland and the 
National Public Health Institute, Helsinki, Finland. 
 
Authors: Tyas SL, White LR, Petrovitch H, Webster Ross G, Foley DJ, Heimovitz HK, Launer LJ  
Year: 2003 
Citation: Neurobiology of Aging 24(4): 589-96 
Country of study: USA, Hawaii 
Aim of study: Study the association between mid-life smoking and late-life dementia 
Study design: Follow-up study 
Quality score: (++, + or -): + 
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Source population 
Number of people: 8006 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 3,734 
Characteristics:  
Mid-life smoking status (mean (S.E.) 
Never Age (years) 78.3 (0.13); Education (years) 10.9 (0.09); Apolipoprotein (%) 17.9; Alcohol intake 
(oz. per month) 7.0 (0.43) 
Former Age (years) 77.7 (0.15); Education (years) 10.3 (0.10); Apolipoprotein (%) 19.5; Alcohol 
intake (oz. per month) 13.7 (0.68) 
Current Age (years) 76.8 (0.14); Education (years) 10.2 (0.10); Apolipoprotein (%) 18.4; Alcohol 
intake (oz. per month) 18.0 (0.89) 
Location: Honolulu, USA, Hawaii 
Recruitment strategy: Not reported 
Length of follow-up: 25-31 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Participants in the Honolulu Heart Program 
Excluded populations: Fifty-six of men who were known to be smokers but could not be classified as 
current or former smokers 
 
Exposures at midlife 
Relevant exposures: Smoking 
Time: 1965–1971 
Measurement of exposure: Self-report questionnaires, asked if smoked (never/former/current) 
 
Outcomes at 55 years or over 
Outcomes: Alzheimer disease 
Outcome measurement: 100-point Cognitive Abilities Screening Instrument and the IQCODE. 
Dementia was diagnosed according to DSM-III-R criteria; probable and possible AD according to the 
NINCDS-ADRDA. 
Time: 1991–1996    
 
Analysis 
Analysis strategy: Multiple logistic regression model 
Confounders: Age, education, presence of an apolipoprotein E-E4 allele, alcohol intake, systolic 
blood pressure categories, diastolic blood pressure categories, use of antihypertensive medication, 
ankle-brachial index, history of cerebrovascular accident and forced expiratory volume in 1s adjusted 
for height 
 
Results, limitations, source of funding 
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Number: AD (n = 3050) AD ± CVD (n = 3102) VaD (n = 3024) 
Effect estimates: 
AD Never 1.0; Former 0.93 (0.58–1.50); Current 1.17 (0.69–1.98)  
AD ± CVD Never 1.0; Former 0.88 (0.58–1.33); Current 1.31 (0.85–2.01)  
VaD Never 1.0; Former 0.82 (0.43–1.52); Current 1.14 (0.60–2.13)  
All dementia Never 1.0; Former 0.80 (0.58–1.10); Current 1.11 (0.79–1.55) 
Significant trends: Amount smoked is associated with an increasing risk of AD and Alzheimer-type 
neuropathology. Very heavy smoking was not associated with AD 
Limitations:  
Author: Restriction to Japanese-American men 
Reviewer:  
1. Self-report exposures; 
2. Residual confounding 
3. Survival bias 
Source of funding: National Institutes of Health through National Institute on Aging contract no. N01-
AG-4-2149; National Heart, Lung, and Blood Institute contract no. N01-HC-O5102; and NIH grants 1-
PO1-AGO5119 and 5-P50-AGO5144 
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Authors: Valtonen M, Laaksonen DE, Laukkanen J, Tolmunen T, Rauramaa R, Viinamäki H… 
Kauhanen J  
Year: 2010 
Citation: European Journal of Cardiovascular Prevention and Rehabilitation 17(5): 524-9 
Country of study: Finland 
Aim of study: Investigated the association of leisure-time physical activity with the development of 
hopelessness during the follow-up 
Study design: Population-based cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2682 
Demographics: Not reported  
 
Study (eligible and selected) population 
Number of people: 509 
Characteristics:  
According to hopelessness 
< 4points Age (years) 50.3 (6.6); Body mass index (kg/m2) 26.5 (3.2); Waist girth (cm) 89.0 (9.1); 
Alcohol consumption (g/week) 66 (8, 89); Smoker (%) 25.7; Adult socioeconomic status 7.0 (4.3) 
 > 4points Age (years) 51.7 (7.1); Body mass index (kg/m2) 26.4 (3.2); Waist girth (cm) 90.0 (9.2); 
Alcohol consumption (g/week) 68 (5, 104); Smoker (%) 38.2; Adult socioeconomic status 8.5 (4.1) 
Location: Kuopio, Finland 
Recruitment strategy: Not reported 
 
Exposures at midlife 
Relevant exposures: Leisure-time physical activity 
Time: 1984 and 1989 
Measurement of exposure: Kuopio Ischemic Heart Disease Risk Factor Study 12-month LTPA 
Questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Hopelessness 
Outcome measurement: Psychological questionnaire 
Time: 1995-2000    
 
Analysis 
Analysis strategy: Logistic regression analysis 
Confounders: Age category, smoking, alcohol consumption, cardiovascular disease and adulthood 
socioeconomic status, body mass index, elevated depressive symptoms, leisure-time physical activity; 
metabolic equivalent; maximal oxygen uptake  
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Results, limitations, source of funding 
Number: Not reported 
Effect estimates 
Total LTPA (min/week) 
< 270 min/week 1 
270–486 min/week 0.90 (0.47–1.73) 
> 486 min/week 0.89 (0.47–1.68) 
P for linear trend 0.126 
Low-intensity LTPA ( < 4.5 METs, min/week) 
< 111 min/week 1 
111–270 min/week 0.90 (0.44–1.84) 
> 271 min/week 1.65 (0.85–3.19) 
P for linear trend 0.108 
Moderate-to-vigorous LTPA (Z 4.5 METs, min/week) 
< 60 min/week 1 
61–150 min/week 0.80 (0.40–1.60) 
> 150 min/week 0.60 (0.32–1.13) 
P for linear trend 0.112 
Vigorous LTPA (Z 7.5 METs, min/week) 
< 10 min/week 1 
10–59 min/week 0.83 (0.44–1.56) 
> 60 min/week 0.57 (0.28–1.14) 
P for linear trend 0.126 
Significant trends: Moderate-to-vigorous physical activity seems to prevent development of 
hopelessness in middle-aged men 
Limitations:  
Author: 
1. Hopelessness scale not been compared with other hopelessness scales; 
2. Includes only middle-aged white men 
Reviewer: 
1. Self-report for data on PA 
2. Residual confounding due to measurement error 
Source of funding: Academy of Finland (grants 118551, 41471, 1041086 and 2041022), the Ministry 
of Finland (grants 167/722/96, 157/722/97, 156/722/98), and the National Heart, Lung and Blood 
Institute of the USA (grant HL44199). 
 
Authors: Villegas R, Yang G, Gao YT, Cai H, Li H, Zheng W, Shu XO 
Year: 2010 
Citation: International Journal of Epidemiology 39(3): 889-99 
Country of study: China 
Aim of study: To examine how dietary patterns are associated with type 2 diabetes in  middle-aged 
women 
Study design: Population-based prospective study 
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Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 81,170 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 64,191 
Characteristics:  
Cluster 1 Age (years, mean ± SE) 52.5 ± 0.05; Education (%) None 13.6, Elementary school 12.8, Up 
to high school 63.6, College 9.9; Income level (%) <10 000 18.5, 10 000–19 999 40.9, 20 000–29 999 
26.4, >30 000 14.2; Occupation (%) Professional 15.0, Clerical 11.8, Manual 21.9, Housewife/retired 
51.2; Smoking  (%) 2.7; Alcohol consumption (%) 2.1; Exercise  participation (%) 32.9  
Cluster 2 Age (years, mean ± SE) 49.1 ± 0.05; Education (%) None 2.9, Elementary school 5.2, Up to 
high school 73.1, College 18.8; Income level (%) <10 000 11.0, 10 000–19 999 34.4, 20 000–29 999 
31.7, >30 000 22.9; Occupation (%) Professional 26.4, Clerical 14.5, Manual 24.1, Housewife/retired 
35.0; Smoking  (%) 1.5; Alcohol consumption (%) 2.3; Exercise  participation (%) 33.0  
Cluster 3 Age (years, mean ± SE) 48.1 ± 0.17; Education (%) None 2.1, Elementary school 4.1, Up to 
high school 76.5, College 17.4; Income level (%) <10 000 13.9, 10 000–19 999 33.2, 20 000–29 999 
31.4, >30 000 21.4; Occupation (%) Professional 23.6, Clerical 15.1, Manual 26.8, Housewife/retired 
35.0; Smoking  (%) 2.2; Alcohol consumption (%) 4.6; Exercise  participation (%) 32.4  
Location: Shanghai, China 
Recruitment strategy: Not reported 
Length of follow-up: 6.9 years 
Response rate and loss to follow-up:  
Between 2000 and 2002 99.8% 
Between 2002 and 2004 98.7% 
Between 2004 and 2006 94.9% 
Eligible population: Middle-aged women 
Excluded populations: <40 years or 470 years at the time of interview, participants that had extreme 
values for total energy intake 
 
Exposures at midlife 
Relevant exposures: Diet  
Time: 1996 to 2000 
Measurement of exposure: In-person interview using a food-frequency questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Type 2 diabetes 
Outcome measurement: Follow-up survey 
Reported diagnosis of T2D and met at least one of the criteria as recommended by the American 
Diabetes Association 
Time: 1996 to 2000 
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Analysis 
Analysis strategy: Cox regression model 
Confounders: Age, kcal/day, physical activity, alcohol consumption, smoking, education leve l, 
income level, occupation and hypertension, waist-to-hip ratio and BMI. 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Associations between dietary clusters and the incidence of T2D stratified by age group 
RR 95% CI 
All   
Cluster 1 1.00; Cluster 2 0.78 (0.71–0.8); Cluster 3 1.05 (0.81–1.3) 
Age < 50 years   
Cluster 1 1.00; Cluster 2 0.77 (0.66–0.9); Cluster 3 0.98 (0.66–1.4) 
Age > 50 years 
Cluster 1 1.00; Cluster 2 0.83 (0.73–0.9); Cluster 3 1.19 (0.86–1.6) 
Significant trends: A dietary pattern low in staple foods and high in dairy milk, which was associated 
with lower risk of T2D 
Limitations:  
1. Self-reports of T2D 
2. Residual confounding  
Source of funding: R01 CA070867 from the National Cancer Institute and R01 HL079123 from the 
National Heart, Lung and Blood Institute 
 
Authors: Villegas R, Xiang YB, Elasy T, Li HL, Yang G, Cai H… Shu XO 
Year: 2011  
Citation: American Journal of Clinical Nutrition 94(2): 543-51 
Country of study: China 
Aim of study: Examine associations between fish, shellfish, and long-chain n-3 fatty acids and the 
risk of T2D 
Study design: Prospective population-based cohort study 
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: Not reported 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people:  
SWHS 74,942 women 
SMHS 61,500 men 
Characteristics:  
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Shanghai Women’s Health Study 
Q1 Age (y) 54 (46, 64); Energy intake (kcal/d) 1483.6 ± 323.4; BMI (kg/m2) 24.3 ± 3.6; Smoking (%) 
4.1; Alcohol (%) 2.2; Exercise (%) 33.8; Education (%) None 22.3, Elementary 16.5, High school 53.4, 
College 7.8; Income level (%) I 24.0, II 41.5, III 23.0, IV 11.5; Occupation (%) Professional 11.2, 
Clerical 9.8, Manual labour 18.9, Housewife/retired 60.1 
Q5 Age (y) 54 (46, 64); Energy intake (kcal/d) 1483.6 ± 323.4; BMI (kg/m2) 24.3 ± 3.6; Smoking (%) 
4.1; Alcohol (%) 2.2; Exercise (%) 33.8; Education (%) None 22.3, Elementary 16.5, High school 53.4, 
College 7.8; Income level (%) I 24.0, II 41.5, III 23.0, IV 11.5; Occupation (%) Professional 11.2, 
Clerical 9.8, Manual labour 18.9, Housewife/retired 60.1 
Shanghai Men’s Health Study 
Q1 Age (y) 54 (48, 65); Energy intake (kcal/d) 1777 ± 394.7; BMI (kg/m2) 23.4 ± 3.1; Smoking (%) 
60.2; Alcohol (%) 25.0; Exercise (%) 32.6; Education (%) None 11.3, Elementary 38.1, High school 
32.3, College 18.2; Income level (%) I 16.4, II 46.9, III 30.2, IV 6.3; Occupation (%) Professional 22.6, 
Clerical 20.5, Manual labour 56.9, Housewife/retired N/A 
Q5 Age (y) 49 (45, 56); Energy intake (kcal/d) 2121 ± 453.6; BMI (kg/m2) 23.7 ± 2.9; Smoking (%) 
64.9; Alcohol (%) 37.4; Exercise (%) 32.8; Education (%) None 2.5, Elementary 28.9, High school 
41.4, College 27.2; Income level (%) I 12.2, II 36.5, III 37.3, IV 13.6; Occupation (%) Professional 
27.3, Clerical 23.8, Manual labour 48.9, Housewife/retired N/A 
Location: Shanghai, China 
Recruitment strategy: Two samples; the Shanghai Women’s Health Study and the Shanghai Men’s 
Health Study 
Length of follow-up:  
8.9 y for the SWHS 
4.1 y for the SMHS 
Response rate and loss to follow-up:  
92% for women 
75% for men 
Eligible population: 
SWHS women aged 40–70y  
SMHS men aged 40–74y 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Diet  
Time: 
SWHS 1996 to 2000 
SMHS 2002 to 2006 
Measurement of exposure: In-person interview using a food-frequency questionnaire 
 
Outcomes at 55 years or over 
Outcomes: Type 2 diabetes 
Outcome measurement: Follow-up survey.  
Reported diagnosis of T2D and met at least one of the criteria as recommended by the American 
Diabetes Association 
Time:  
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SWHS 1996 to 2000 
SMHS 2002 to 2006 
 
Analysis 
Analysis strategy: Cox regression model 
Confounders: Age, energy intake (kcal/d), waist-to-hip ratio, BMI, smoking, alcohol consumption, 
physical activity, income level, educational level, occupation, family history of diabetes, hypertension, 
and dietary pattern 
 
Results, limitations, source of funding 
Number: 
SWHS 3037 of whom 3034 had valid dietary data 
SMHS 903, valid dietary data available for 900 
Effect estimates: 
RR (95% CI)  
Shanghai Women’s Health Study 
Combined fish and shellfish Q1 1.00; Q2 0.93 (0.83, 1.03); Q3 0.80 (0.71, 0.89); Q4 0.83 (0.74, 
0.94); Q5 0.86 (0.76, 0.98) 
Fish Q1 1.00; Q2 0.96 (0.86, 1.06); Q3 0.84 (0.75, 0.94); Q4 0.80 (0.71, 0.90); Q5 0.89 (0.78, 1.01) 
Saltwater fish Q1 1.00; Q2 1.00 (0.90, 1.12); Q3 0. 89 (0.79, 1.00); Q4 0.95 (0.85, 1.06); Q5 0.84 
(0.74, 0.95) 
Freshwater fish Q1 1.00; Q2 0.96 (0.86, 1.07); Q3 0.82 (0.73, 0.92); Q4 0.89 (0.80, 1.00); Q5 0.87 
(0.77, 0.98) 
Shellfish Q1 1.00; Q2 0.91 (0.82, 1.01); Q3 0.79 (0.71, 0.89); Q4 0.80 (0.71, 0.91); Q5 0.86 (0.76, 
0.99) 
Long-chain n-3 fatty acids  Q1 1.00; Q2 0.90 (0.80, 1.00); Q3 0.84 (0.75, 0.94); Q4 0.87 (0.77, 
0.98); Q5 0.84 (0.74, 0.95) 
P for trend 
Combined fish and shellfish 0.004 
Fish 0.003 
Saltwater fish 0.01 
Freshwater fish 0.01 
Shellfish 0.006 
Long-chain n-3 fatty acids 0.005 
Shanghai Men’s Health Study 
Combined fish and shellfish Q1 1.00; Q2 0.93 (0.76, 1.14); Q3 0.80 (0.64, 0.99); Q4 0.88 (0.70, 
1.09); Q5 0.92 (0.73, 1.16) 
Fish Q1 1.00; Q2 0.92 (0.75, 1.13); Q3 0.80 (0.65, 1.00); Q4 0.89 (0.72, 1.11); Q5 0.94 (0.74, 1.17) 
Saltwater fish Q1 1.00; Q2 0.72 (0.58, 0.91); Q3 1.13 (0.92, 1.37); Q4 0.87 (0.71, 1.07); Q5 0.87 
(0.69, 1.09) 
Freshwater fish Q1 1.00; Q2 0.86 (0.70, 1.07); Q3 0.81 (0.65, 1.00); Q4 0.95 (0.77, 1.17); Q5 0.88 
(0.70, 1.09) 
Shellfish Q1 1.00; Q2 0.93 (0.76, 1.12); Q3 0.70 (0.56, 0.86); Q4 0.66 (0.53, 0.82); Q5 0.82 (0.65, 
1.02)  
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Long-chain n-3 fatty acids Q1 1.00; Q2 0.95 (0.77, 1.17); Q3 0.86 (0.69, 1.07); Q4 0.96 (0.77, 1.19); 
Q5 0.89 (0.70, 1.12) 
P for trend 
Combined fish and shellfish 0.36 
Fish 0.50 
Saltwater fish 0.56 
Freshwater fish 0.49 
Shellfish 0.003 
Long-chain n-3 fatty acids 0.40 
Significant trends: An inverse association between fish and shellfish intake and T2D in women was 
found 
Reported limitations:  
Author: Self-reports of T2D  
Reviewer: 
1. Self-report for data on diet 
2. Residual confounding due to measurement error 
Source of funding: US Public Health Service grants from the National Cancer Institute (R01 
CA070867 and R01 CA082729) 
 
Authors: Virta JJ, Heikkilä K, Perola M, Koskenvuo M, Räihä I, Rinne JO, Kaprio J  
Year: 2010 
Citation: European Journal of Epidemiology 28(5): 405-16 
Country of study: Finland 
Aim of study: Monitor the effects of midlife alcohol consumption and drinking patterns on cognitive 
impairment risks in late life 
Study design: Prospective follow-up study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 3,310 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 1,486 
Characteristics:  
Men 753 (50.67 %), Women 733 (49.33 %); Age distribution (F = 40.35, p < 0.01) < 70 years 333 
(22.41 %), 70–74 years 662 (44.55 %), 75–79 years 239 (16.08 %), > 79 years 252 (16.96 %); 
Education (F = 72.61, p < 0.01) 0–6y 733  (49.33 %), 7–12y 583 (39.23 %), 13–16y 135 (9.08 %), 
other 35 (2.36 %) 
Location: Finland 
Recruitment strategy: Not reported 
Length of follow-up: 22.8 years (SD 2.1 years) 
Response rate and loss to follow-up:  
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1975 was 89% 
1981 was 84% 
Eligible population: Same-sexed twin pairs born in Finland before 1937 with both co-twins alive in 
1967 
Excluded populations: No baseline questionnaire data for 384 subjects; 543 subjects who had not 
filled the questionnaires adequately regarding alcohol consumption; 375 were not interviewed at all or 
not fully; three subjects had missing education information; one interviewed subject had answered all 
questions regarding alcohol consumption in 1981 but not in 1975; one outlier reported a daily alcohol 
intake of 219 grams; subjects with mild impairment in cognitive function 
 
Exposures at midlife 
Relevant exposures: Alcohol consumption and smoking 
Time: 1975 
Measurement of exposure: Self-report 
 
Outcomes at 55 years or over 
Outcomes: Cognitive impairment risks 
Outcome measurement: The TELE. A self-report telephone interview 
Time: 1981 
 
Analysis 
Analysis strategy: Logistic regression analysis 
Confounders: Age, gender, and education 
 
Results, limitations, source of funding 
Number: Not reported 
Effect estimates: 
Alcohol consumption in 1981 
OR (95% CI) 
Abstainer 1.51 (1.04–2.18)  
Light drinker 1.00 
Moderate drinker 0.87 (0.58–1.32)  
Heavy drinker 2.03 (1.17–3.54) 
Binge drinking in 1976 and 1981 
Neither 1976 nor 1981 1.00 
Only 1976 or 1981 1.87 (1.04–3.38)  
Both 1976 and 1981 1.98 (1.05–3.72) 
Number of pass-outs in 1981 
0 1.00 
1–2 0.94 (0.50–1.78) 
> 2 4.10 (1.54–10.94) 
Significant trends: Both abstainers and heavy drinkers were found to have an increased risk of 
cognitive impairment in comparison to light drinkers. Light to moderate alcohol use is associated with 
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a lower risk of cognitive impairment 
Limitations:  
Author: None reported 
Reviewer:  
1. Self-report for data on exposures 
2. Residual confounding due to measurement error 
Source of funding: Academy of Finland (project #205954), the Sigrid Juselius Foundation and 
Clinical grants of Turku University Hospital 
 
Authors: Virtaa JJ, Järvenpää T, Heikkilä K, Perola M, Koskenvuo M, Räihä … Kaprio J 
Year: 2010 
Citation: Journal of Alzheimers Disease 22(3): 939-48 
Country of study: Finland 
Aim of study: To assess the influence of alcohol intake on cognitive impairment 
Study design: Longitudinal 
Quality score: (++, + or -): ++ 
 
Source population 
3,310 individuals (same-sexed twin pairs) born in Finland before 1937 with both co-twins alive in 1967 
contacted 
Baseline questionnaires administered in 1975 and 1981 (response rates: 89% and 84%, resp.)  
 
Study (eligible and selected) population 
Analysis restricted to 1,486 Finnish participants comprised of same-sexed monozygotic or dizygotic 
twins   
Mean age in 1981: 51.7 years 
Follow-up: 1975-81 to 1999-07 (mean follow-up: 22.8 years) 
Exclusion: 
1. Lack of data (n=534) 
2. Those who died (n=21) 
3. Participants with incomplete interview data or missing information (n=378)  
4. Insufficient data captured at both interviews (n=1) 
5. Daily alcohol intake outlier (n=1) 
6. Those with mild cognitive impairment at baseline 
Attrition: Inadequate self-reported alcohol data mostly for women with lower levels of education 
 
Exposures at midlife 
Self-reported total weekly (for beer, wine) or monthly (for spirits) alcohol intake 
1 drink=12 g ethanol 
Participants categorized as abstainers, light drinkers (alcohol intake > 0 and <=3 drinks /week), 
moderate drinkers (> 3 and <= 7 drinks for women, > 3 and <= 14 drinks /week for men), and heavy 
drinkers (> 7 drinks for women, > 14 for men) 
Number of pass-outs and at least monthly binge drinking assessed at baseline (1975-81) 
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Outcomes at 55 years or over 
Cognitive function assessed using TELE, a self-report telephone interview 
Monozygotic and dizygotic twins ages 65 years and older interviewed in 1999-01 and 2003-07 
 
Analysis 
Analysis strategy: Logistic regression used to assess the influence of alcohol intake on cognitive 
impairment 
Confounders: Gender, age, educational level 
 
Results, limitations, source of funding 
 The odds for cognitive impairment were higher among abstainers and heavy drinkers compared to 


light drinkers (OR=1.51, [1.04, 2.18]; and 2.03, [1.17, 3.54], respectively)  
 The odds for cognitive impairment were higher among binge drinkers compared to non-binge 


drinkers (odds ratios ranged from OR=1.87, [1.04, 3.38] to OR=1.98, [1.05, 3.72]) 
 The odds for cognitive impairment were higher among those who passed out more than 2 times 


due to excess drinking compared to those who did not report  pass-outs (OR=4.10, [1.54, 10.94]) 
 Among APOE 4 carriers: abstainers and heavy drinkers had higher odds for cognitive impairment 


compared to light drinkers (OR=1.96, [1.12, 3.41], OR=4.08, [1.85, 9.00], respectively)  
Limitations: 
1. Social desirability bias associated with self-reported alcohol intake 
2. Telephone interview to assess cognitive function is less specific and sensitive than clinical 


evaluation 
Source of funding: The Academy of Finland, the Sigrid Juselius Foundation and Clinical grants of 
Turku University Hospital (EVO) 
 
Authors: Waki K, Noda M, Sasaki S, Matsumura Y, Takahashi Y, Isogawa A… Tsugane S; JPHC 
Study Group 
Year: 2005 
Citation: Diabetic Medicine 22(3): 323-331 
Country of study: Japan 
Aim of study: To assess the influence of alcohol consumption and other risk factors on self-reported 
diabetes among middle-aged Japanese people 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Japanese residents of 14 administrative districts supervised by 4 public health centres 
43,149 residents ages 40-59 years living in Ninohe, Karumai, Yokote, Omonogawa, Minami-Saku 
County, Gushikawa, Onna completed the baseline questionnaire in 1990 (response rates: 76% for 
men and 82% for women) 
32,126 participants completed 5- and 10-year follow-up questionnaires 
 
Study (eligible and selected) population 
Analysis restricted to 28,893 eligible participants with complete data and who  responded to the 
baseline, 5- and 10-year follow-up questionnaires (response rates: 70.4% for men and 78.2% for 
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women)   
Follow-up: 10 years 
Exclusion: Participants with the following characteristics at baseline: 
1. Diabetes (n=1120) 
2. Cardiovascular disease (n=470) 
3. Chronic liver disease (n=311) 
4. Kidney disease (n=546) 
5. Cancer (n=689) 
6. Missing exposure data (n=298)  
Attrition: No significant differences in terms of BMI and lifestyle characteristics between those who 
responded to both follow-up questionnaires and those who did not 
 
Exposures at midlife 
Smoking habits, alcohol intake, and physical activity assessed through self-administered 
questionnaires  
Smoking 
Smokers classified as ‘never smoked’, ‘former smokers’, ‘current smokers’  
>‘current smokers’ further sub-divided into: smoked 1-19 or >=20 cigarettes/day 
Alcohol use 
Alcohol intake measured using data on type, frequency per week, and daily quantity consumed 
Total daily alcohol intake was calculated, using the alcohol content of the following beverages in 
calculations: 23g ethanol per 180ml of sake, 36g ethanol per 180 ml of sochu or awamori, 10g ethanol 
per 30ml of whisky/brandy, 6g ethanol per 60ml of wine, 23g ethanol per 633ml of beer   
Participants classified as ‘non-drinkers and infrequent occasional drinkers’ (consuming alcohol on 3 or 
fewer days per month) or ‘drinkers’ who were further subdivided by tertiles of daily ethanol 
consumption 
Questionnaire measured alcohol use with high degree of validity 
Physical activity 
Physical activity assessed through questions on leisure time sports activities 
If respondents participated in sports at least once a week, they were categorized as ‘active’; 
otherwise, they were considered ‘inactive’ 
 
Outcomes at 55 years or over 
Men who reported diagnosis of incident type 2 diabetes at 5- and/or 10-year follow-up questionnaires 
To determine the validity of self-reported diabetes diagnoses: 
>a sample of medical records was reviewed, and diabetes diagnosis confirmed for 82%-94% of 
participants 
>results from blood samples of volunteering participants were compared to self-reported diabetes 
diagnoses; sensitivity and specificity of study questionnaire for diabetic hyperglycemia were 46% and 
98%, respectively    
 
Analysis 
Analysis strategy: Multiple logistic regression used to assess contributions of smoking, alcohol use, 
and physical activity on type 2 diabetes incidence over 10-year follow-up period 
Confounders: Age, BMI (also assessed as effect modifier), family history of diabetes, hypertension 
Effect modification: Sex, BMI 
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Results, limitations, source of funding 
703 and 480 incident cases of diabetes among men and women, respectively, during 10-year follow-
up period 
Men 
 The odds of developing diabetes over 10 years were higher among those smoking >=20 


cigarettes/day and past smokers compared to never-smokers (OR=1.37, [1.11, 1.69]; OR=1.35, 
[1.08, 1.69], respectively) 


 The odds of developing diabetes were higher among men drinking between 23-46g ethanol/day 
than ‘non-drinkers and infrequent occasional drinkers’ (OR=1.26, [1.02-1.56]) 


Women 
 The odds of developing diabetes over 10 years were higher among those smoking >=20 


cigarettes/day and past smokers compared to never-smokers (OR=2.94, [1.57, 5.50]; OR=2.77, 
[1.67, 4.61], respectively) 


Stratification by BMI among males: 
 Compared to ‘non-drinkers and infrequent occasional male drinkers’, the odds of developing 


diabetes over 10 years were higher among males consuming 23-46g/day and over 46g/day of 
ethanol (OR=1.91, [1.05, 3.46]; OR=2.89, [1.63, 5.11], respectively)  


Limitations: 
1. Self-reported information leading to possible under-estimation of OR 
2. Possible follow-up bias between diabetic and non-diabetic categories (e.g. excess mortality among 


diabetic patients affecting response rate) 
Source of funding: Grant-in-aid for Cancer Research and for the Second Term Comprehensive Ten-
Year 
Strategy for Cancer Control, and Health Sciences Research grants 
 
Authors: Walda IC, Tabak C, Smit HA, Räsänen L, Fidanza F, Menotti A… Kromhout D 
Year: 2002 
Citation: European Journal of Clinical Nutrition 56(7): 638-643. 
Country of study: Finland, Italy and The Netherlands 
Aim of study: To investigate the relation of baseline antioxidant, fruit, vegetable and fish intake with 
chronic obstructive pulmonary disease mortality 
Study design: Prospective study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 2953 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 2917 
Characteristics: 
Finland Age in y (mean (s.d.) 59.1 (5.5), BMI in kg=m2  (mean (s.d.) 24.7 (3.8), Cigarette smoking 
Pack years (mean (s.d.) 21.2 (17.2), Current smoker (%) 50.4, Former smoker (%) 29.7, Never 
smoker (%) 19.8 
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Italy Age in y (mean (s.d.) 59.3 (4.9); BMI in kg=m2  (mean (s.d.) 26.0 (3.9); Cigarette smoking Pack 
years (mean (s.d.) 13.7 (13.9), Current smoker (%) 50.8, Former smoker (%) 19.5, Never smoker (%) 
29.7 
The Netherlands Age in y (mean (s.d.) 59.6 (5.4); BMI in kg=m2  (mean (s.d.) 25.1 (2.7); Cigarette 
smoking Pack years (mean (s.d.); 20.2 (15.2), Current smoker (%) 52.0, Former smoker (%) 40.3, 
Never smoker (%) 7.7 
Location: Ilomantsi, Poytya and Mellila, Finland. Crevalcore and Montegiorgio, Italy. Zutphen, The 
Netherlands. 
Recruitment strategy: Not reported 
Length of follow-up: 20 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Men aged 50-69 y at baseline 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Diet 
Time: 1958 to 1965 
Measurement of exposure: Dietary survey 
 
Outcomes at 55 years or over 
Outcomes: Chronic obstructive pulmonary disease mortality 
Outcome measurement: Clinical records, from family doctors, specialists and relatives and from 
other useful sources collected by local investigators 
Time: 1978-1985    
 
Analysis 
Analysis strategy: Cox Proportional Hazards Model 
Confounders: Country, age and smoking, BMI, energy intake, alcohol consumption 
 
Results, limitations, source of funding 
Number: 73 
Effect estimates: 
Fruit intake (per 100 g) 0.86 (0.69 – 1.07)  
Vitamin E intake (per 5 mg), 0.93 (0.65 – 1.33) 
Significant trends: A protective effect of fruit and possibly vitamin E intake against COPD 
Limitations:  
Author: 
1. Confidence intervals were wide 
2. Validity and reproducibility of diet 
3. Misclassification of intake 
4. Data on food consumption from 1970  
Reviewer: 
1. Self-report for data on exposures 
2. Residual confounding due to measurement error 
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Source of funding: Not reported 
 
Authors: Wang L, Manson JE, Buring JE, Lee IM, Sesso HD  
Year: 2008 
Citation: Hypertension 51(4): 1073-9 
Country of study: US  
Aim of study: To determine the association between dietary intake of dairy products, calcium, and 
vitamin D and the risk of hypertension in middle-aged and older women 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
39,876 US female health professionals ages 45 years and older and free of cardiovascular disease 
and cancer (except non-melanoma skin cancer) were randomized into the Women’s Health Study in 
1992-95 (baseline)   
39,310 completed semi-quantitative food frequency questionnaire (SFFQ) 
 
Study (eligible and selected) population 
28,886 women 
Mean age of 53.8 years 
Follow-up: 10 years 
Exclusion: Women with: 
1. Insufficient completion of the SFFQ 
2. Implausible total energy intake 
3. Missing data on exposure 
4. Pre-randomization cardiovascular disease or cancer  
5. Baseline hypertension 
Censoring: Women who developed cardiovascular disease over study period censored on date of 
cardiovascular disease diagnosis 
Attrition: - 
 
Exposures at midlife 
Annual follow-up SFFQ used to assess portion size of each food item that participants consumed over 
the previous year with responses ranging from ‘never or less than once per month’ to ‘6+ per day’  
Average daily intake calculated based on intake frequency and portion size of item 
Total dairy product intake summed dairy items (e.g., low-fat dairy items include skim or low-fat milk, 
sherbet, yogurt, and cottage/ricotta cheese, high-fat dairy items include whole milk, cream, sour 
cream, ice cream, cream cheese, and other cheese) 
Nutrient intake was calculated based on intake frequency of item as well as the nutrient content of the 
specified portion size  
Pearson correlation coefficients between SFFQ responses and dietary records ranged from 0.25-0.79 
 
Outcomes at 55 years or over 
Self-reported incident hypertension defined as meeting one of the following: new physician diagnosis 
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of BP; newly-initiated BP treatment; self-reported systolic BP >=140 mmHg; self-reported diastolic BP 
>=90 mmHg 
Time of event was also captured  
High validity of self-reported BP 
 
Analysis 
Analysis strategy: Cox regression model used to estimate the hazard ratio (presented as the relative 
risk of developing incident hypertension across quintiles of dairy intake  
Confounders: Age, race, total energy intake, randomised treatment, smoking, alcohol use, exercise, 
postmenopausal, multivitamin use, BMI, history of diabetes and hypercholesterolemia, intake of fruit 
and vegetable, whole grain, red meat.  
When dietary calcium and vitamin D were assessed: same confounders were included in the adjusted 
model as above, with the exception of: intake of fruit and vegetable, whole grain, red meat; also, 
additional confounders included in adjusted model were dietary sodium, fibre, saturated fats, and 
cholesterol 
 
Results, limitations, source of funding 
 8,710 cases of incident hypertension identified during 10 years of follow-up 
 The risk of hypertension was smaller across increasing quintiles of low-fat dairy products and total 


dairy products (trend test p-values: 0.001 and 0.0003) 
 Trend test p-value was significant (p=0.002) for risk of hypertension across quintiles of intake of 


skim milk, although no clear direction of trend was evident (same observation applies to 
hypertension risk and quintiles of intake of dietary vitamin D, trend test p-value=0.02) 


 Risk for hypertension appears to decrease with increasing intake of dietary calcium (p<0.0001) 
Limitations: 
1. Exposure was measured at a single point in time (subject to random error leading to 


underestimation of true association) 
2. Self-reported outcome data 
3. Residual confounding 
4. Limited generalizability as cohort comprises predominantly white health professional women  
Source of funding: National Institutes of Health, Bethesda, Md. 
 
Authors: Wang L, Lee IM, Zhang SM, Blumberg JB, Buring JE, Sesso HD 
Year: 2009 
Citation: American Journal of Clinical Nutrition 89(3): 905-12 
Country of study: USA 
Aim of study: To assess the association between baseline flavonoid intake and the risk of total and 
site-specific cancers 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
39,876 female health professionals free of cardiovascular disease and cancer (except non-melanoma 
skin cancer) were assigned into the Women’s Health Study, a randomized double-blind, placebo-
controlled trial 
39,876 women completed a validated semi-quantitative food-frequency questionnaire (SFFQ), which 
has been shown to have reasonable validity and reproducibility 
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Study (eligible and selected) population 
38,408 women 
Sociodemographics: Predominantly white female health professionals 
Follow-up: Person-years of observation were calculated from time of randomization to cancer 
diagnosis, death, last day of follow-up, or 16 March 2007, whichever came first 
Average of 11.5 years of follow-up 
Exclusion: 
i) Insufficient completion of SFFQ (n=21) 
ii) Women with implausible daily energy intake [n=829] 
iii) Women with cardiovascular disease or cancer diagnosed before randomization but reported after 


randomization [n=59 
Attrition: - 
 
Exposures at midlife 
At baseline, participants were asked how often they had consumed specified unit of each food item 
listed in questionnaire, with responses ranging from ‘never or less than once per month’ to ‘6+ per 
day’ 
Average daily intake of each food item was calculated by multiplying intake frequency by portion size 
of items 
Nutrient intake was calculated by multiplying unit intake frequency by nutrient content of portion size   
Total flavonoids were analysed and these included 3 flavonols (quercetin, kaempferol, myricetin) and 
2 flavones (apigenin and luteolin); major sources of flavonoids analysed included apples, broccoli, 
onions, tofu, and tea 
 
Outcomes at 55 years or over 
Confirmed cancer cases, except non-melanoma skin cancer 
Every six months and then annually thereafter, data on newly-diagnosed cancer was collected through 
questionnaires 
Deaths ascertained through family member reports, postal authorities, National Death index; cancer 
was identified through pathology or cytology reports, or rarely, through clinical and radiologic or 
laboratory marker evidence 
 
Analysis 
Analysis strategy: Cox regression was used to assess the association between 1) intake of total and 
individual flavonoids, or the 2) intake of flavonoid-rich foods and incidence of total invasive cancer as 
well as site-specific cancers 
Confounders: Age, race, total energy intake, randomized treatment assignment, BMI, smoking, 
alcohol use, physical activity, postmenopausal status, hormone replacement therapy use, multivitamin 
use, family history of cancer in a parent or sibling, and intake of fruit and vegetables, fibre, folate, and 
saturated fat 
 
Results, limitations, source of funding 
 3234 cancer cases identified during average of 11.5 years of follow-up 
 Incidence of total invasive cancer did not differ significantly across quintiles of total and individual 


quantified flavonoid intakes  
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 Lack of an association between total quantified flavonoid intake and incidence of common site-
specific cancers (e.g. breast cancer, colorectal cancer, lung cancer, endometrial cancer, ovarian 
cancer); tests for linear trends in incidence of site-specific cancers across quintiles for each 
individual flavonoid were also non-significant 


 No association between total and individual flavonoid intake and rare site-specific cancers (e.g. 
stomach, pancreatic, bladder, brain, thyroid, cervical cancer, lymphoma/leukemia) 


 Similar lack of an association between intake of flavonoid-rich foods and total cancer, as well as 
site-specific common and rare cancers 


Limitations: 
1. Possible incomplete assessment of flavonoid intake due to missing information on certain 


flavonoid-containing food items 
2. Quantities of flavonoids in food may differ by species variety, growth condition, maturation, 


preparation, and food-processing methods; therefore, these factors can contribute to random 
errors in intake assessment and bias results towards null 


3. Random error of self-report (cumulative intake and dietary changes during follow-up not captured 
– can lead to underestimation of associations) 


4. Lack of associations with cancer may have been due to small number of cases 
5. Associations with cancer may have been present for different flavonoid intake amounts  
Source of funding: None reported 
 
Authors: Wang L, Lee IM, Manson JE, Buring JE, Sesso HD 
Year: 2010 
Citation: Archives of Internal Medicine 8;170(5): 453-61 
Country of study: USA 
Aim of study: To assess the association between alcohol consumption and risk of becoming 
overweight or obese in middle-aged and older women 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
39,876 US female health professionals ages 38-89 years and free of cardiovascular disease and 
cancer (except non-melanoma skin cancer) were randomised into the Women’s Health Study in 1992-
95 (baseline) 
 
Study (eligible and selected) population 
Of 19,563 women with a baseline BMI of 18.5-25 kg/m2, analysis was restricted to 19,220 women 
meeting inclusion criteria   
Sociodemographics: Predominantly white female health professionals 
Follow-up: Average 12.9 years of follow-up 
Exclusion: Women with: 
i) Missing data on baseline exposure [n=5] 
ii) No updated outcome information during study period [n=128] 
iii) Baseline diabetes [n=194] 
iv) Pre-randomization cardiovascular disease or cancer [n=17] 
Attrition: - 
 
Exposures at midlife 
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Self-reported alcohol intake assessed using baseline, validated, semiquantitative food frequency 
questionnaire (SFFQ) that measured frequency of alcohol consumption over the past year with 
responses ranging from ‘never or less than once per month’ to ‘6+ per day’  
Alcohol intake also took alcohol content of beverages into account, assuming ethanol of 13.2g for 360 
ml beer, 10.8 g for 12. ml red or white wine, and 15.1 g for 45 ml liquor  
Total alcohol intake categorized as: 0, >0- <5, 5- <15, 15- <30, >= 30g/day 
Correlation coefficient comparing self-reported alcohol intake in questionnaire with diet records ranged 
from 0.81-0.90 
SFFQ has demonstrated reasonable validity and reproducibility 
 
Outcomes at 55 years or over 
Incident cases of overweight or obesity assessed at 2-, 3-, 5-, 6-, and 9-year follow-up questionnaires 
for 19,220 women (16,322 of these women continued to have their weight updated at 11-, 12-, and 13-
year follow-up time points) 
BMI was calculated using self-reported weight at follow-up and height at baseline, and categorized as: 
normal (18.5 to <25 kg/m2); overweight (25 to 30 kg/m2); obese (>=30 kg/m2) 
Cases of ‘overweight or obesity’ comprised women with a normal BMI at baseline and a BMI >=25 
kg/m2 at follow-up 
Cases of ‘obesity’ comprised women with a normal BMI at baseline and a BMI>=30 kg/m2 at follow-up 
Time of event and censoring 
For cases, time of event was estimated from last-reported normal BMI to first reported BMI >=25 
kg/m2  
For non-cases, time of censoring was the latest date of reported normal BMI  
Women who developed diabetes during study period censored on date of diabetes diagnosis 
High correlation between self-reported weight and clinic-measured weight (r=0.97) 
 
Analysis 
Analysis strategy: Cox regression model used to estimate the hazard ratio (presented as the relative 
risk of becoming a) overweight or obese and b) obese across categories of total alcohol intake) 
Confounders: Race, baseline BMI, randomised treatment (vitamin E, aspirin, B-carotene, placebo), 
total non-alcohol energy intake, physical activity, smoking, post-menopausal status, post-menopausal 
hormone use, multivitamin use, history of hypercholesterolemia, hypertension, intake of fruit and 
vegetables, whole grains, refined grains, red meats and poultry, low-fat dairy products, high-fat dairy 
products, energy-adjusted total fat, carbohydrates, fibre 
 
Results, limitations, source of funding 
 Of 19,220 women with normal baseline BMI, 7,942 (41.3%) become ‘overweight or obese’ over 


12.9 years of follow-up, and 732 (3.8%) became obese during this time 
 Increasing levels of alcohol consumed contributed to decreasing incidence of overweight or 


obesity (BMI >=25); this trend was observed for ‘all alcohol’, beer, red wine, white wine (trend test 
p-values: <0.0001, 0.04, < 0.0001, and <0.0001, respectively)  


 For example, the risk of overweight or obesity was smallest among those consuming 15-<30 g/day 
of ‘total alcohol’ compared to non-drinkers (RR=0.70, [0.62, 0.79]) 


 Increasing levels of alcohol consumed contributed to decreasing incidence of obesity (BMI >=30); 
this trend was observed for ‘all alcohol’, beer, red wine, white wine, liquor (trend test p-values: 
<0.0001, 0.02, 0.004, 0.0003, 0.005) 


 For example, the risk of obesity was smallest among those consuming >=30 g/day of ‘total alcohol’ 
compared to non-drinkers (RR=0.29, [0.15, 0.54]) 
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 Similar inverse association between total alcohol intake and risk of becoming overweight or obese 
was observed for women in different age strata (<50, 50-<60, >=60), smoking strata, physical 
activity groups, and baseline BMI groups 


Limitations: 
1. Self-reported weight resulting in non-differential  misclassification 
2. Social desirability bias with respect to alcohol intake (under-report), and lack of information on 


change in alcohol drinking patterns over time 
3. Residual confounding 
4. Limited generalizability as participants were predominantly white female health professionals 
Source of funding: National Institutes of Health, Bethesda, MD 
 
Authors: Wang L, Manson JE, Gaziano JM, Buring JE, Sesso HD 
Year: 2012 
Citation: American Journal of Hypertension 25(2): 180-189 
Country of study: USA 
Aim of study: To determine the association between intake of total, subgroup, and individual items of 
fruits and vegetables and the risk of hypertension 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
39,876 US female health professionals ages 39-89 years, and free from cardiovascular disease and 
cancer (except non-melanoma skin cancer) were included in the Women’s Health Study, a 
randomized, double-blind, placebo-controlled trial, with follow-up questionnaires every 6 months for 
the first year and annually thereafter 
 
Study (eligible and selected) population 
Analysis restricted to 28,082 out of 39,310 women who completed semi-quantitative food frequency 
questionnaire (FFQ)  
Sociodemographics: Predominantly white female health professionals 
Follow-up: Average follow-up of 12.9 years. Follow-up from randomization at baseline to the date of 
incident hypertension (outcome), the last day in the study, or Feb. 2007, whichever came first 
Exclusion: Women with: 
i) Hypertension (systolic BP>=140 mmHg or diastolic BP >=90 mmHg or history of anti-hypertensive 


treatment) at baseline (n=10,751) 
ii) (Self-reported) implausible total daily energy intake [n=829] 
iii) Pre-randomization cardiovascular disease or cancer [n=41] 
iv) Missing FFQ items [n=21] 
v) Incomplete outcome information [n=109] 
Censoring: Women who developed cardiovascular disease over study period and whose treatment 
may influence BP 
Attrition: - 
 
Exposures at midlife 
Self-reported fruit and vegetable consumption was assessed using validated FFQ that included 28 
vegetable items and 16 fruit items 
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Participants were asked how often they had consumed a unit of each food item over the past year with 
responses ranging from ‘never or less than once per month’ to ‘6+ times per day’  
Average daily intake of individual fruit and vegetable items was summed to create measures of a) total 
fruit, b) total vegetable, and c) total fruit and vegetable intake 
Vegetables were also categorized into: green leafy vegetables; cruciferous vegetables; and dark and 
yellow vegetable 
Pearson correlation coefficients comparing FFQ responses with dietary records ranged from 0.50-0.84 
 
Outcomes at 55 years or over 
Self-reported incident hypertension defined as meeting one of the following: physician diagnosis of 
BP; newly-initiated BP treatment; self-reported systolic BP >=140 mmHg; self-reported diastolic BP 
>=90 mmHg 
Time of event was self-reported (correlation coefficient comparing self-reported with measured BP 
among health professionals: 0.60-0.72) 
High validity of self-reported BP 
 
Analysis 
Analysis strategy: Cox models were used to assess influence of hypertension across levels of fruit 
and vegetable intake. Stratification by age, BMI, smoking status, baseline systolic/diastolic BP  
Confounders: Age, race, total energy intake, randomised treatment (vitamin E, aspirin, B-carotene, 
placebo), smoking, alcohol use, exercise, postmenopausal status, postmenopausal hormone use, 
multivitamin supplement use, history of diabetes or hypercholesterolemia, intake of whole grains, red 
meats, low-fat dairy product, and nuts; if fruit intake was assessed, model was also adjusted for 
vegetable intake, and vice versa 
 
Results, limitations, source of funding 
 During 12.9 years of follow-up, 13,633 women developed incident hypertension 
 There was a significant inverse association between baseline intake of apples, oranges, and 


raisins, and incidence of hypertension (trend test p-values: 0.03, 0.01, 0.0004);  
 Women consuming 1 serving/week and 2-4 servings/week of strawberries had a slight increased 


risk for hypertension compared to women never or rarely consuming strawberries (trend test p-
value: 0.04) 


 Compared to women in the lowest category of intake (<0.2 servings/day) of dark-yellow 
vegetables, the risk of hypertension was lowest among women in the fourth (0.6-<1.0 
servings/day) and highest (>=1.0 servings/day) categories of intake (HR=0.93, [0.87, 0.99]; 
HR=0.88, [0.82, 0.95], respectively) 


 Trend tests between intake of cruciferous vegetables, dark-yellow vegetables, legumes, onions, 
and incident hypertension were significant (p<0.05); however, no clear direction was evident for 
the trend 


 The risk of hypertension was lower among women consuming 0.6-<1.0 servings/day and >=1.0 
servings/day of dark-yellow vegetables compared to women in the lowest intake category of <0.2 
servings/day (HR=0.93, [0.87, 0.99]; HR=0.88, [0.82, 0.95], respectively)  


Stratification by BP: There was a significant interaction of baseline BP with fruit intake: 
 >Among women with baseline systolic/diastolic BP <120/80 mmHg, the risk of hypertension 


decreased with increasing total fruit intake (trend test p-value=0.003); no trend observed for BP 
>=120/80 mmHg 


Limitations: 
1. Fruit and vegetable intake measured at one point in time (baseline), thus introducing possible 


measurement error and non-differential misclassification 
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2. Self-reported outcome data again leading to misclassification 
3. Residual confounding by unmeasured or imprecisely measured hypertension risk factors 
4. Limited study generalizability due to homogeneity of cohort in terms of race, education, and SES 
Source of funding: National Institutes of Health, Bethesda, MD, along with an investigator-initiated 
grant from the California Strawberry Commission, Watsonville, CA 
 
Authors: Wannamethee SG, Shaper AG, Walker M 
Year: 2001 
Citation: British Journal of Cancer 85(9): 1311-1316 
Country of study: England 
Aim of study: To assess physical activity and risk of cancer in middle-aged men 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
Prospective study of 7735 men ages 40-59 years selected from registers of general practices in 24 
towns in England, Wales and Scotland; initially examined in 1978-80 
 
Study (eligible and selected) population 
7630 men with available data  
Follow-up: Follow-up of 18.8 years achieved for 99% of cohort 
Exclusion: Excluded men who were diagnosed with cancer prior to or in the same year as screening 
[n=42] 
Attrition: - 
 
Exposures at midlife 
Physical activity assessment: regular walking or cycling (weekday journeys including travel to and 
from work), recreational activity (gardening, pleasure walking, do-it-yourself jobs) and sporting 
(running, golf, swimming, tennis, sailing, digging) 
Total physical activity score calculated for each participant based on frequency and type (intensity) of 
activity 
>categories used: inactive and occasional; light; moderate; moderately vigorous; vigorous  
 
Outcomes at 55 years or over 
Cancer cases up to Dec. 1997 ascertained from death certificates, cancer registry, postal 
questionnaires mailed to surviving members in 1992, 1996, 1998 
 
Analysis 
Analysis strategy: Cox proportional hazards model used to assess effects of physical activity on risk 
of cancer 
Confounders: Age, BMI, alcohol consumption, smoking, social class 
 
Results, limitations, source of funding 
 969 cases out of 7588 men   
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 Men who engaged in vigorous physical activity had a significantly reduced risk of total cancers 
compared to those who did not or engaged in occasional activity (RR=0.65, [0.44, 0.88]) 


 The greater the physical activity level, the lower the risk for total cancers (sig. trend, p<0.0001) 
 Moderate-vigorous exercise was associated with a significantly reduced risk of combined upper 


digestive tract cancer (oral, esophagus, stomach cancer) (OR=0.37 [0.16, 0.86]) 
 Vigorous exercise was associated with a significantly increased risk of bladder cancer [OR=2.06, 


(1.08, 3.95)] 
Limitations: Residual confounding, i.e. diet 
Source of funding: Department of Health, University College Medical School, London 
 
Authors: Wannamethee SG, Shaper AG 
Year: 2002 
Citation: Heart 87(1): 32-36 
Country of study: UK 
Aim of study: Examine effects of taking up regular drinking by middle aged non-drinkers and 
occasional drinkers on major coronary heart disease events and total mortality 
Study design: Prospective cohort study 
Quality score: (++, + or -): + 
 
Source population 
Number of people: 7,735 men 
Demographics: Not reported 
 
Study (eligible and selected) population 
Number of people: 7,157 men 
Characteristics:  
TT (292). Mean age (years) 51.1: Never smoked 43.2: Current smoker (Q5) 28.1: Active (Q1) 38.3  
Ex (299). Mean age (years) 51.2: Never smoked 16.1: Current smoker (Q5) 40.8: Active (Q1) 29.6 
Stable occ (1150). Mean age (years) 49.7: Never smoked 30.9: Current smoker (Q5) 29.9: Active 
(Q1) 41.3 
New occ (782). Mean age (years) 50.1: Never smoked 25.1: Current smoker (Q5) 33.7: Active (Q1) 
38.0 
New reg (305). Mean age (years) 49.4: Never smoked 24.5: Current smoker (Q5) 30.1: Active (Q1) 
44.0 
Reg (3675). Mean age (years) 49.6: Never smoked 22.8: Current smoker (Q5) 32.6: Active (Q1) 41.3 
Location: England, Wales, and Scotland 
Recruitment strategy: Men aged 40–59 years selected from the age–sex registers of general 
practices in each of 24 towns in England, Wales, and Scotland 
Length of follow-up:  16.8 years (CI) 15.5 to 18.0 years 
Response rate and loss to follow-up: 78% and 99% 
Eligible population: Men in Britain 
Excluded populations: Women    
 
Exposures at midlife 
Relevant exposures: Smoking, drinking, physical activity 
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Time: 1978–1980 
Measurement of exposure: Never smoked, ex-smokers at both Q1 and Q5, ex-smokers at Q5 only, 
and two groups of current cigarette smokers at Q5 (1–19 and > 20/day). 
A physical activity score was derived on the basis of frequency and type of activity: inactive, 
occasional, light, moderate, moderately vigorous, and vigorous. 
Eight drinking categories: non-drinkers; occasional drinkers: < 2 units a month; light drinkers: 
weekend, three to six drinks a day; weekdays, one to two drinks a day; 1–15 units/week; moderate 
drinkers: weekend, more than six drinks a day; weekdays, three to six drinks a day; 15–42 units/week; 
heavy drinkers: more than six drinks a day; > 42 units/week. 
In men without diagnosed coronary heart disease alcohol categories were classified into six groups: 
Teetotallers; Ex-drinkers; stable occasional; new occasional; new regular drinker and Stable regular 
drinkers  
 
Outcomes at 55 years or over 
Outcomes: Risk of mortality and major coronary heart disease events 
Outcome measurement: All deaths and all major coronary heart disease events occurring in the 
period were recorded 
A major coronary heart disease event includes non-fatal myocardial infarction, fatal myocardial 
infarction, and sudden cardiac death classified as caused by coronary heart disease 
Information on non-fatal myocardial infarction was obtained from reports provided by general 
practitioners, supplemented by regular two yearly reviews of the general practice records and by self -
reported questionnaires 
Time: Up to December 2000   
 
Analysis 
Analysis strategy: Cox proportional hazards model. Adjustments for risk factors were based on risk 
factors measured at Q1 and Q5. In the adjustment, age and body mass index were fitted as 
continuous variables, and physical activity (six levels), smoking (five levels), social class (seven 
levels), employment status (yes/no), self-rated health and recall of stroke (yes/no), and diabetes 
(yes/no) were fitted as categorical variables 
Confounders: Relative risk adjusted for age, social class, smoking, BMI, physical activity, 
employment status, pre-existing stroke, diabetes, regular drug treatment, and self-assessed health 
status. Adjustment for physical activity is based on physical activity data at screening.  
 
Results, limitations, source of funding 
Number: 654 men 
Effect estimates: 
Diagnosed coronary heart disease by alcohol group 
TT (43) 95% CI  
CHD mortality 
Cases 17  
Rate/1000 p-y 34.0  
Adjusted RR 1.71 (0.92 to 3.15)  
CVD mortality 
Cases 21  
Rate/1000 p-y 42.0  
Adjusted RR 1.62 (0.93 to 2.82) 
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Total mortality 
Cases 28  
Rate/1000 p-y 56.0  
Adjusted RR 1.31 (0.82 to 2.10)  
Ex (59) 95% CI 
CHD mortality 
Cases 22  
Rate/1000 p-y 37.1  
Adjusted RR 1.56 (0.89 to 2.73)  
CVD mortality 
Cases 26  
Rate/1000 p-y 43.8  
Adjusted RR 1.49 (0.89 to 2.49)  
Total mortality 
Cases 39  
Rate/1000 p-y 65.7  
Adjusted RR 1.46 (0.96 to 2.22)  
Stable occ (112) 
CHD mortality 
Cases 31  
Rate/1000 p-y 22.8  
Adjusted RR 1.00  
CVD mortality 
Cases 38  
Rate/1000 p-y 27.9  
Adjusted RR 1.00  
Total mortality 
Cases 57  
Rate/1000 p-y 41.9  
Adjusted RR 1.00  
New occ (87)  
CHD mortality 
Cases 27  
Rate/1000 p-y 26.0  
Adjusted RR 95% CI 1.05 (0.62 to 1.79)  
CVD mortality 
Cases 33  
Rate/1000 p-y 31.8  
Adjusted RR 1.07 (0.66 to 1.74) 
Total mortality 
Cases 46  
Rate/1000 p-y 44.3  
Adjusted RR 1.00 (0.67 to 1.51)  
New reg (37)  
CHD mortality 
Cases 12 
Rate/1000 p-y 29.6  
Adjusted RR 95% CI 1.19 (0.60 to 2.34)  
CVD mortality 
Cases 16  
Rate/1000 p-y 39.4  
Adjusted RR  1.30 (0.72 to 2.37) 
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Total mortality 
Cases 23  
Rate/1000 p-y 56.7  
Adjusted RR  1.23 (0.75 to 2.04)  
Reg (316) 
CHD mortality 
Cases 106 
Rate/1000 p-y 28.3 
Adjusted RR 95% CI 1.33 (0.88 to 2.00) 
CVD mortality 
Cases 129 
Rate/1000 p-y 34.4 
Adjusted RR 1.33 (0.92 to 1.93) 
Total mortality 
Cases 182 
Rate/1000 p-y 48.6 
Adjusted RR 1.25 (0.92 to 1.69) 
Significant trends: Among men with a diagnosis of CHD the teetotallers and ex-drinkers had an 
increased adjusted risk of mortality from CHD and CVD compared with stable occasional drinkers.  
new regular drinkers showed no benefit for CHD mortality, and some increase (non-significant) in CVD 
and total mortality was observed compared with stable occasional drinkers 
Limitations: No limitations reported by the author 
Source of funding: Not reported   
 
Authors: Wannamethee SG, Shaper AG 
Year: 2003 
Citation: American Journal of Clinical Nutrition 77(5): 1312-1317 
Country of study: UK 
Aim of study: To assess the influence of alcohol consumption patterns on body weight and weight 
gain 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
7,735 men ages 40-59 years selected from registers of general practices of 24 towns in England, 
Wales and Scotland were examined from Jan. 1978 to July 1980 as part of the British Regional Heart 
Study 
Response rate: 78% 
At baseline, questionnaires were administered to participants, physical measurements were made and 
blood samples drawn 
7,275 of the surviving participants completed a postal questionnaire in 1983-85 to assess changes in 
health behaviours and other risk factors 
 
Study (eligible and selected) population 
7,608 men 
Follow-up: 5 years 
Exclusion: Men with diagnosed diabetes at baseline (n=118) 
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Attrition: - 
 
Exposures at midlife 
Baseline 
Frequency, quantity and type of alcohol measured at baseline and after 5 years, with the following 
categories used to classify participants: non-drinkers; occasional drinkers (<1 unit/week); light-
moderate (1-20 units/week), including weekend drinkers of 1-2 or 3-6 units/day and daily drinkers of 1-
2 units/day; heavy (21-42 units/week), including weekend drinkers of >6 units/day and daily drinkers of 
3-6 units/day; very heavy (>42 units/week), comprising daily drinkers of >6 units/day  
1 unit of alcohol is approx. 10 g alcohol 
Exposure was validated using biochemical and hematologic measurements 
After 5 years 
Participants were asked about past and current drinking habits, and same drinking categories used as 
those at baseline 
Men classified into stable or changed groups on the basis of intake reported at baseline and after 5 
years: 
Stable groups: Stable non-occasional (non-drinkers or occasional drinkers at baseline who remained 
non-drinkers or occasional drinkers after 5 years); stable light-moderate (light-moderate drinkers at 
both waves); stable heavy (heavy or very heavy drinkers at both waves) 
Changed groups: Light-moderate to none-occasional (light-moderate drinkers at baseline who 
reported 
being non-drinkers or occasional drinkers after 5 years; none-occasional to light-moderate (non-
drinkers or occasional drinkers at baseline who reported light-moderate drinking after 5 years); ex-
heavy (heavy or very heavy drinkers at baseline who reported being non-drinkers, occasional drinkers, 
or light-moderate drinkers at after 5 years); new heavy (none-occasional and light-moderate drinkers 
at baseline who reported heavy or very heavy drinking after 5 years). 
 
Outcomes at 55 years or over 
BMI was measured at baseline and 5 years later using height and weight measurements (kg/m2) 
High BMI: >=28 or upper quintile of BMI distribution of men at baseline 
Percentage change in body weight since baseline screening calculated: 
Weight loss was defined as a loss of >=4% of body weight, weight gain as a gain of >=4% of body 
weight, while stable weight was weight gained or lost that was <4% of body weight  
The following weight change categories were used: weight loss; stable (weight); gain of 4-10%; gain of 
>10% of body weight 
 
Analysis 
Analysis strategy: Logistic regression was used to assess the influence of alcohol consumption 
patterns on body weight and weight gain 
Confounders: Age, social class, physical activity, cigarette smoking, initial BMI 
 
Results, limitations, source of funding 
 The proportion of men with high BMI increased significantly with higher levels of alcohol intake at 


baseline 
 At baseline: stable heavy and ex-heavy drinkers had the highest proportion of men with BMI>=28 


(20.8% and 23.5%, respectively) 
 5 years after baseline: stable (continuing) heavy drinkers and new heavy drinkers had the highest 
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proportion of men with BMI >=28 (25.7% and 27.2%, respectively)  
 The odds of weight gain >=4% over 5 years were greater for stable heavy drinkers compared to 


stable none-occasional drinkers (OR=1.29 [1.10, 1.51])  
 The odds of weight gain >=4% over 5 years were greater for new heavy drinkers compared to the 


stable none-occasional group (OR=1.45, [1.09, 1.92]) 
Stratification by smoking: 
 Among non-smokers, the odds of weight gain >=4% were greater for stable heavy drinkers 


compared to stable none-occasional drinkers (OR=1.75, [1.19, 2.56]) 
 Among non-smokers, the odds of weight gain >=4% were greater for ex-heavy drinkers compared 


to stable none-occasional drinkers (OR=1.55, [1.07, 2.25]) 
Limitations: Findings cannot be generalised to women 
Source of funding: None reported 
 
Authors: Waring ME, Eaton CB, Lasater TM, Lapane KL 
Year: 2010 
Citation: American Journal of Epidemiology 171(5): 550-556 
Country of study: USA 
Aim of study: Incident diabetes in relation to weight patterns during middle age 
Study design: Longitudinal 
Quality score: (++, + or -): +  
 
Source population 
5,209 men and women ages 28-62 years, living in Framingham, Massachusetts, and without clinically 
apparent cardiovascular disease were enrolled in Framingham Heart Study in 1948-52 
Biennial study visits involved an interview, a clinical examination, and laboratory tests   
 
Study (eligible and selected) population 
1,476 participants 
Follow-up: From age 50 years to the first examination with diagnosis of incident diabetes or the last 
examination attended  
Exclusion: 
Of 5,079 who provided informed consent, the following were excluded: 
i) Enrolled in the FHS cohort after 40 years of age [n=3,071] 
ii) Did not attend FHS examinations after age 50 [n=218] 
iii) Those missing BMI measurements at several study waves [n=213]  
Of 1,577 study participants, individuals excluded were those: 
i) Who were consistently underweight [n=20] 
ii) With diabetes before 50 years [n=23] 
iii) With missing data on covariates [n=58] 
Attrition: - 
 
Exposures at midlife 
Weight patterns during middle age (40-50 years) were assessed using principal component analysis 
BMI from age 40 to 50 years was calculated and guided by standard BMI cut-offs (BMI<25, BMI 25-
29.9, BMI>=30), participants were categorized as being normal weight, overweight, or obese 
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Weight change was also measured and categorized as: weight loss, stable weight, and weight gain 
Weight cycling was also assessed 
 
Outcomes at 55 years or over 
Type 2 diabetes was ascertained through assessment of non-fasting plasma glucose level and/or 
reported treatment with insulin or medication for diabetes 
 
Analysis 
Analysis strategy: Cox proportional hazards regression was used to analyse the influence of weight 
patterns on incident diabetes   
Confounders: Gender, education, family history of diabetes, weight status at age 25 years, physical 
activity, smoking, alcohol use, hormone use, weight change, weight cycling 
 
Results, limitations, source of funding 
 217 cases of type 2 diabetes diagnosed over 35,359 person-years of follow-up 
 Diagnosis made at median age of 67.8 years 
 Adults who were overweight during middle age had 2.9 times the rate of diabetes incidence 


(HR=2.9, [2.0, 4.1]) as those who were normal weight during middle age 
 Adults who were obese had 7.7 times the rate of diabetes (HR=7.7, [4.9, 12.1]) as those who were 


normal weight 
Limitations: 
1. Fasting glucose measurements not available; study definition of diabetes may have been less 


sensitive than American Diabetes Association criteria 
2. Potential misclassification of diabetes diagnosis date (unlikely to explain results) 
3. Residual confounding due to measurement error and unmeasured variables (potential 


misclassification of smoking, alcohol, and hormone use at time of diagnosis; recall bias in recalled 
weight; information lacking on current or previous pregnancies/history of gestational diabetes) 


4. Biannual measurements limited ability to detect changes occurring more frequently than every two 
years  


Source of funding: None reported 
 
Authors: Whitmer RA, Sidney S, Selby J, Johnston SC, Yaffe K 
Year: 2005 
Citation: Neurology 64(2): 277-281 
Country of study: USA 
Aim of study: Evaluate if midlife cardiovascular risk factors are associated with risk of late-life 
dementia 
Study design: Retrospective cohort study 
Quality score: (++, + or -): +  
 
Source population 
Number of people: 11,368 
Demographics: Not reported 
 
Study (eligible and selected) population 
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Number of people: 8,845 
Characteristics:  
Diagnosis of dementia 
No Age at MHC exam, y 41.97  (1.42); Age in 1994, y 68.37  (2.64); Age at end  of  follow-up, y 76.59  
(3.34); Female 4,341  (53.4); Male 3,783  (46.6); Race White 5,952  (73.6), Black 1,285  (15.9), Asian 
511 (6.3), Other 360 (4.4); Education Grade school 1,093  (13.5), High  school 2,766  (34.1), Trade 
school 529 (6.5), College 3,606  (44.4), Unknown 130 (1.6); Marital status Married 6,646  (81.8), 
Never married 412 (5.1), Divorced/widowed/separated 754 (9.3), Unknown 312 (3.8)              
Yes Age at MHC  exam, y 42.25  (1.39); Age in 1994,  y 69.32  (2.43); Age at end  of follow-up, y 
74.86  (3.41); Female 410 (56.9), Male 311 (43.1); Race White 499 (69.2), Black 165 (22.9), Asian 31 
(4.3), Other 26 (3.6); Education Grade school 132 (18.3), High  school 240 (33.3), Trade school 45 
(6.2), College 291 (40.4), Unknown 13 (1.8); Marital status Married 543 (75.3), Never married 35 (4.9), 
Divorced/widowed/separated 95 (13.2), Unknown 48 (6.7) 
Location: San Francisco, Oakland. USA 
Recruitment strategy: Members of the Kaiser Permanente Medical Care Program 
Length of follow-up: 30 years 
Response rate and loss to follow-up: Not reported 
Eligible population: Participants ages 40 to 44 who were still members of the health plan in 1994 
Excluded populations: Nine participants with missing data for sex were excluded, 1,700 with missing 
smoking information were excluded, and 814 with missing cholesterol information were excluded 
 
Exposures at midlife 
Relevant exposures: Diet and smoking  
Time: 1964 to 1973 
Measurement of exposure: Interview  
 
Outcomes at 55 years or over 
Outcomes: Dementia 
Outcome measurement: Medical records 
Time: January 1994 to April 2003    
 
Analysis 
Analysis strategy: Cox proportional hazards model 
Confounders: Age at mid-life exam, age  at start of case ascertainment, race, education, and  sex 
 
Results, limitations, source of funding 
Number: 721 
Effect estimates: 
HR (95% CI) 
Hypertension 1.24 (1.04–1.48)  
Diabetes 1.46 (1.19–1.79)  
High cholesterol 1.42 (1.22–1.66)  
Smoking 1.26 (1.08–1.47) 
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Cardiovascular composite score 
1 1.27 (1.02–1.58) 
2 1.69 (1.34–2.12) 
3 2.31 (1.71–3.11) 
4 2.37 (1.10–5.10) 
Significant trends: Presence of multiple cardiovascular risk factors at midlife substantially increases 
risk of late-life dementia in a dose dependent manner 
Limitations: 
Author: 
1. Did not have the ability to determine subtypes of dementia 
2. Self-report of physician diagnoses, medication use, and smoking 
Reviewer  
1. Self-report for data on exposures 
2. Residual confounding due to measurement error 
Source of funding: The National Institutes of Health (1K12AR47659) 
 
Authors: Wiles NJ, Haase AM, Gallacher J, Lawlor DA, Lewis G  
Year: 2007 
Citation: American Journal of Epidemiology 165(8): 946-54 
Country of study: Wales 
Aim of study: To determine the association between leisure-time and occupational physical activity 
on common mental disorder among middle-aged men 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
2,512 men ages 45-59 years living in Caerphilly, South Wales took part in 1979-83 cohort study 
 
Study (eligible and selected) population 
2,398 men who participated in 1979-83 survey (phase I) and who had moved into the study area were 
re-contacted and invited to participate in 1984-88 
Follow-up: Participants surveyed in 1984-88 (phase II – study baseline) followed-up until 1989-93 
(phase III) and, again, until 1993-97 (phase IV)   
Study population of men participating in phases II-III: n=1,158 
Study population of men participating in phases II-IV: n=1,016 
Sociodemographics: 53% of men employed at phase II, mean age of 57 years, 87.5% were married, 
two thirds were from lower social classes 
Exclusion: Participants with prevalent common mental disorder in phase II and non-cases taking 
antidepressants excluded 
Attrition: Of the 1,703 men who formed the total longitudinal analysis, 442 and 606 participants had 
missing outcome data in phases III and IV (possible loss to follow-up), respectively 
 
Exposures at midlife 
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Phase II (baseline) leisure-time physical activity assessed using Minnesota Leisure Time Physical 
Activity questionnaire measuring type, frequency, and duration of activities in the last 12 months  
>Total energy expenditure on activities calculated and divided into low, medium, and high categories; 
percentage of heavy-intensity physical activity divided into none, low, and high 
Physical activity at current work or in last job held assessed using self-administered questionnaire 
(modified from the Health Insurance Plan questionnaire) focusing on time spent walking, sitting, and 
lifting/carrying, with scores ranging from 1 (least active) to 4 (most active)    
 
Outcomes at 55 years or over 
Common mental disorders, comprising anxiety and depression, measured at phases II and IV using 
validated psychiatric disorders screening questionnaire. Incident cases based on either:  
a) Meeting predefined cut-off score on screening questionnaire and report of antidepressant use in 


phase II or IV 
b) Report of antidepressant/ anxiolytic use in phase II or IV 
 
Analysis 
Analysis strategy: Logistic regression used to assess association between leisure-time or 
occupational physical activity and common mental disorder during phases II-III and phases II-IV, 
separately  
Confounders for 5-year follow-up analysis (phase II-III): Age, social class, marital status, 
employment status, smoking habits, alcohol consumption, social support, BMI, phase II common 
mental disorders score, phase II HDL cholesterol level, change in triglyceride level between phase II 
and phase III, phase II job demand variables 
Confounders for 10-year follow-up analysis (phase II-IV): Age, social class, marital status, 
employment status, smoking habits, alcohol consumption, social support, BMI, phase II common 
mental disorder score, phase II HDL cholesterol level, change in triglyceride level between phase II 
and phase IV, and phase II job demand variables 
 
Results, limitations, source of funding 
5-year follow-up: 
 The odds of a common mental disorder at phase III were lower among those with low and high 


percentage of leisure time spent in heavy-intensity activity at phase II (OR=0.61, [0.40, 0.93], and 
OR=0.54, [0.35, 0.83], respectively)  


10-year follow-up: 
 The odds of a common mental disorder at phase IV were higher among those with increasing job 


class activity at phase II (significant results ranging from OR=1.85, [1.06, 3.23] to OR=2.41, [1.48, 
3.92])  


Limitations:  
1. Possible exposure and outcome (non-differential) misclassification. E.g. measuring physical 


activity at one point in time may cause misclassification; also, measuring disease at 2 time points 
may have missed relapsing cases that occurred between these two time point 


2. Residual confounding: should have included other measures of SES status, e.g. housing tenure 
3. Participants who were physically active in their leisure time may lead healthier lifestyles (thus; 


other unmeasured variables may account for observed association) 
4. Cannot generalize results to women 
Source of funding: Medical Research Council (MRC) 
 
Authors: Willcox BJ, He Q, Chen R, Yano K, Masaki KH, Grove JS… Curb JD 
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Year: 2006 
Citation: JAMA 296(19): 2343-2350 
Country of study: USA  
Aim of study: To test whether midlife biological, lifestyle, and sociodemographic risk factors are 
associated with overall survival and exceptional survival 
Study design: Prospective cohort study  
Quality score: (++, + or -): ++ 
 
Source population 
Number of people: 8,006 
Demographics: Japanese American middle-aged men (mean age, 54 [range, 45-68] years) 
 
Study (eligible and selected) population 
Number of people: 5,820 
Characteristics:  
Exceptional. Age at baseline, y 55.5 (5.2): Height, cm 163.2 (5.4): Weight, kg 61.8 (7.8): BMI in youth 
21.8 (1.9): Ever smoker, No. (%) 364 (56.4): Smoking, pack-years 14.0 (19.6): High alcohol 
consumption ( 3 drinks/d), No. (%) 42 (6.8) 76: Alcohol consumption, oz/mo 10.3 (16.3): Physical 
activity index 32.8 (4.3) 
Usual, Diseased. Age at baseline, y 55.0 (5.6): Height, cm 162.9 (5.6): Weight, kg 63.1 (8.0):  BMI in 
youth 22.0 (2.0): Ever smoker, No. (%)  469 (62.4): Smoking, pack-years 18.8 (22.4): High alcohol 
consumption ( 3 drinks/d), No. (%) 76 (10.3): Alcohol consumption, oz/mo 12.0 (20.9): Physical activity 
index 32.6 (4.1)  
Usual, Disabled: Age at baseline, y 51.7 (3.4): Height, cm 162.6 (5.6): Weight, kg  63.3 (8.8): BMI in 
youth 22.1 (2.1): Ever smoker, No. (%) 663 (62.8): Smoking, pack-years 19.4 (22.0): High alcohol 
consumption ( 3 drinks/d), No. (%) 123 (11.4): Alcohol consumption, oz/mo 12.6 (24.8):  Physical 
activity index 33.4 (4.8)  
Nonsurvival: Age at baseline, y 54.1 (5.5): Height, cm 163.0 (5.7): Weight, kg 63.3 (9.8): BMI in youth 
22.3 (2.3): Ever smoker, No. (%) 2561 (76.1): Smoking, pack-years 28.1 (25.5): High alcohol 
consumption ( 3 drinks/d), No. (%) 592 (17.6): Alcohol consumption, oz/mo 16.7 (26.9): Physical 
activity index 32.9 (4.5) 
Location: Island of Oahu 
Recruitment strategy: Not reported 
Length of follow-up: Up to 40 years (1965-2005) 
Response rate and loss to follow-up: Not reported 
Eligible population: Island inhabitants 
Excluded populations: Not reported 
 
Exposures at midlife 
Relevant exposures: Smoking status, alcohol consumption, and physical activity 
Time: Not reported 
Measurement of exposure: High alcohol intake was dichotomized as 3 or more drinks/d (based on 
an increased risk of mortality in the HHP/HAAS cohort) or less than 3 drinks/d.  
Smoking was dichotomized as ever or never. 
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Outcomes at 55 years or over 
Outcomes: Overall survival and exceptional survival 
Outcome measurement: 1 of 4 phenotypes:  
a) Non-survivors — men who died before a specified age (75, 80, 85, or 90 years) 
b) So-called “usual survivors but disabled”—men who survived until the specified age but with 


physical or cognitive disability and with or without a major chronic disease; 
c) Usual survivors with major chronic diseases but no disability 
d) Exceptional survivors 
Time: Not reported 
 
Analysis 
Analysis strategy: Continuous variables were dichotomized as high or low based on conventional 
cut-off points or median values.  Odds ratios for mortality vs survival (for each specified age) and, 
among survivors, for having at least 1 morbid condition vs being free of these conditions were 
estimated using logistic regression models.  Backward stepwise logistic regression was used to select 
a subset of variables in the final model (including variables significant at the .10 level). 
Confounders: Age-Adjusted 
 
Results, limitations, source of funding 
Number: 5, 820 
Effect estimates: 
Age-Adjusted ORs of Selected Risk Factors for Death (Nonsurvival) or Unhealthy 
Survival (Usual Survival) at Age 85 
Nonsurvival vs Survival 
OR (95% CI) P Value 
Ever smoker  
2.05 (1.83-2.29)  .001  
High alcohol consumption ( 3 drinks/d)  
1.97 (1.68-2.31)  .001 
Usual Survival vs Exceptional Survival 
OR (95% CI) P Value 
Ever smoker  
1.27 (1.06-1.53) .01 
High alcohol consumption ( 3 drinks/d)   
1.84 (1.29-2.62)  .001 
Stepwise Logistic Regression Model of Risk of Death (Nonsurvival) or Unhealthy Survival 
(Usual Survival) at Age 85 Years 
Nonsurvival† vs Survival 
OR (95% CI) P Value 
Lifestyle 
Ever smoker  
1.94 (1.72-2.18)  .001  
High alcohol consumption ( 3 drinks/d)  
1.58 (1.34-1.88)  .001  
Usual Survival‡ vs Exceptional Survival§ 
OR (95% CI) P Value 
Lifestyle 
Ever smoker  
1.23 (1.01-1.50) .04 
High alcohol consumption ( 3 drinks/d)  
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1.61 (1.11-2.34) .01 
Significant trends: Never smoking is associated with overall survival but has only a borderline 
association with exceptional survival. 
Limitations:  
Authors: 
1. Study population consists of ethnic Japanese men which limits generalizability (applicability to 


women) 
2. Cohort effects 
3. Excluded men with chronic diseases at baseline 
Reviewers: Do not report findings for physical activity 
Source of funding: This study was supported by contract N01-HC-05102 from the National Heart, 
Lung, and Blood Institute, contract N01-AG-4-2149 and grants 5 U01 AG019349-05, R01 AG027060-
01 (Hawaii Lifespan Study), and K08 AG22788-02 from the National Institute on Aging, and grant 
2004-0463 from the Hawaii Community Foundation 
 
Authors: Xu Q, Anderson D, Courtney M 
Year: 2010 
Citation: Health Care for Women International 31(12): 1082-1096 
Country of study: Australia 
Aim of study: To determine the influence of lifestyle factors on mental outcomes 
Study design: Longitudinal 
Quality score: (++, + or -): - 
 
Source population 
10,923 women from South East Queensland, Australia recruited from rural and urban areas 
 
Study (eligible and selected) population 
886/1,500 women ages 45-60 years were recruited and participated in 2001 survey and of these 
participants, 564 agreed to participate again in 2006 
Analysis restricted to 564 women  
2006 response rate: 37.6%  
Follow-up: Non-response for 2006 survey due to: 
i) Migration out of study area [n=2] 
ii) Death [n=3] 
iii) Non-participation [n=28] 
iv) Address change [n=104] 
v) Loss to follow-up [n=13] 
vi) Other reasons for non-response [n=172]   
Sociodemographics: Mean age of women was 55 years 
78.1% (n=438) of women were married or in relationships; 83.1% (n=466) were born in Australia; 
28.4% (n=159) were college-educated; 40.8% (n=219) did not have paid employment; 41.8% (n=236) 
had family annual income less <= $40,000 
Exclusion: -  
Attrition: 322/886 women dropped out between 2001 and 2006. 
Women lost to follow-up were slightly younger than those who remained (54.36 vs. 54.95 years, 
p=0.003) 
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Exposures at midlife 
Physical activity measure assessed frequency of participation in exercise each week using the 
following response options:  
>None 
>1-2 times/week 
>3-4 times/week 
>5-6 times/week 
Alcohol use was measured using the following options: 
>Never 
>Drank in past 
>Occasionally 
>Regularly 
Smoking status was categorised as: 
>Never smoker 
>Past smoker 
>Current smoker 
Caffeine consumption was dichotomized (yes/no) 
 
Outcomes at 55 years or over 
General mental well-being, and psychological symptoms including depression and anxiety were 
measured using SF-36 and the self-reported Greene Climacteric Scale (GCS) questionnaire, 
respectively 
Test-retest reliability of the GCS is 0.87 
 
Analysis 
Analysis strategy: Logistic regression was used to determine the influence of lifestyle factors on 
mental outcomes 
Confounders: BMI, sociodemographics, menopausal status, mental health status in 2001 
 
Results, limitations, source of funding 
 Women who exercise 5-6 times per week scored 1 point lower on the anxiety scale (p=0.013), 1 


point lower on the depression scale (p=0.001), 2 points lower on the psychological scale 
(p=0.002), and 9 points higher on the mental well-being scale (p=0.001) compared to women who 
did not exercise 


 Women who smoked had a 6.725 point lower score in mental well-being than non-smokers 
(p=0.006) 


 Women who consumed caffeinated drinks regularly had a lower mental well-being by 5 points 
compared to those who did not drink caffeinated beverages 


 Past alcohol drinkers reported lower anxiety scores compared to non-drinkers (p=0.040)  
Limitations:  
1. Physical activity measurement did not include intensity and duration 
2. Alcohol measurement may be imprecise; potentially useful to assess volume of alcohol 


consumption 
Source of funding: None reported 
 
Authors: Yaffe K, Barnes D, Nevitt M, Lui LY, Covinsky K 
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Year: 2001 
Citation: Archives of Internal Medicine 161(14): 1703-8 
Country of study: USA 
Aim of study: To determine whether physical activity is associated with the risk of developing 
cognitive decline 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
9,704 predominantly white community-dwelling women 65 years of older recruited from Baltimore, 
Minneapolis, the Monongahela Valley near Pittsburgh, and Portland in the United States and 
examined in 1986-88 (baseline) 
Participants examined at baseline visit also underwent biennial clinic visits and completed annual 
questionnaires 
 
Study (eligible and selected) population 
Analysis restricted to 5,925 participants with cognitive test measurements at baseline and follow-up 6 
and 8 years later  
Follow-up: Mean of 7.5 years of follow-up 
Sociodemographics: The mean age of women across quartiles of expended energy was 70.2-71.7 
years, and the mean number of years of education across energy quartiles were 12.3-13.4 years 
Exclusion: 
i) Black women 
ii) Women unable to walk without assistance or who had bilateral hip replacements 
iii) Women with baseline cognitive impairment [n=950], with missing baseline cognitive scores [n=53] 


with baseline physical limitations [n=939], with missing information on physical limitations [n=10], 
and women who did not complete the baseline physical activity assessments [n=51] 


iv) Women who died [n=596], were unavailable for follow-up [n=238], did not have follow-up cognitive 
measurements [n=942] 


Attrition: Women without cognitive follow-up measurements had lower baseline scores on cognitive 
testing and were less physically active compared to participants (p<0.001) 
 
Exposures at midlife 
Self-reported baseline physical activity was assessed using: 
a) Interview questions on walking and stair climbing, and 
b) A reliable scale measuring the frequency and duration of participation per week during the past 


year in 33 different physical activities (used to calculate kilocalories expended per week)  
 
Outcomes at 55 years or over 
Cognitive assessment using MMSE performed at baseline, and follow-up 6 and 8 years later 
 
Analysis 
Analysis strategy: logistic regression was used to assess the influence of physical activity (blocks 
walked per week or total kilocalories expended per week) on cognitive function in all women, as well 
as in sub-groups of women ages <=70 or >70 years; women with educational level <12 or >=12 years; 
and among those with or without of co-morbidities 
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Confounders: Baseline age, educational level, health status, functional limitation, depression score, 
stroke, diabetes, hypertension, myocardial infarction, smoking, oestrogen use 
 
Results, limitations, source of funding 
 1178 (20%) participants developed cognitive decline over 7.5 years of follow-up 
 Analysis of blocks walked per week (n=5,921): 


>the odds of cognitive declined were lowest among the two highest physical activity quartiles 
compared to the lowest activity quartile (OR=0.63 [0.52, 0.77]; OR=0.66 [0.54, 0.82])  


 Analysis of total kilocalories expended per week (n=5,925): 
> the odds of cognitive decline were lowest among the two highest physical activity quartiles 
compared to the lowest activity quartile (OR=0.78 [0.64, 0.96]; OR=0.74 [0.60, 0.90]) 


 The odds of cognitive decline were low among those in the highest physical activity quartile 
regardless of age, comorbidities, education, (same findings observed when physical activity was 
assessed as blocks walked per week or kilocalories expended per week) 


Limitations: 
1. Self-reported data (recall bias) 
2. Clinical assessment for dementia not performed, therefore cannot determine cause of cognitive 


decline 
3. Sample was not racially diverse 
Source of funding: Public Health Service, Bethesda, Md. 
 
Authors: Yu S, Yarnell JW, Sweetnam PM, Murray L; Caerphilly study 
Year: 2003 
Citation: Heart 89(5): 502-6 
Country of study: Wales 
Aim of study: To assess the influence of leisure or job physical activity on all-cause, CHD, or CVD 
mortality 
Study design: Longitudinal 
Quality score: (++, + or -): + 
 
Source population 
2,512 men ages 45-59 years were recruited in 1979-1983 from Caerphilly and its surrounding villages   
 
Study (eligible and selected) population 
Analysis restricted to 1975 men, including those re-examined in 1984-88 and men who had moved 
into the study area  
Follow-up: Mean follow-up of 10.5 years 
Follow-up from date of examination in 1984-88 to date of death or Sept. 25, 1997 
Exclusion: 
i) Men with symptomatic evidence of CHD, history of myocardial infarction, grade 1 or grade 2 


angina, probable ischemia [n=393] 
ii) Men who died within two years of study inception [n=30]    
iii) Deaths from congenital anomalies or injury and poisoning were censored for analyses of all-cause 


mortality (n=7) 
iv) Men with missing data on variables related to the job physical activity questionnaire (n=23) 
Attrition: - 
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Exposures at midlife 
Physical activity was assessed using self-administered questionnaires:  
Leisure physical activity 
Validated baseline Minnesota Leisure Time Physical Activity questionnaire administered in 1984-1988 
to assess type and duration of leisure activities during the previous 12 months and to estimate energy 
expenditure (expressed as an activity index [AI] in kcal/day)  
>4 AI scores characterized each person, one for each class of intensity activity and their sum total AI   
Job physical activity 
Job physical activity questionnaire (slightly modified Health Insurance Plan questionnaire) used to 
assess physical activity at work, or at last job with categories ranging from low to high occupational 
physical activity 
 
Outcomes at 55 years or over 
Mortality from all causes, CVD, and cancer were ascertained using the National Health Service 
Central Registry 
 
Analysis 
Analysis strategy: Cox proportional hazards regression was used to assess the influence of leisure 
or job physical activity on all-cause, CHD, or CVD mortality 
Confounders (for analysis of total activity during leisure): Age, diastolic blood pressure, BMI, 
smoking status, social class (manual), family history of CHD among first degree relatives before age 
55, history of diabetes mellitus in the past 5 years, job physical activity class 
Confounders (for analysis of heavy intensity activity during leisure): Confounders listed above,  
combined light and moderate intensity activity 
 
Results, limitations, source of funding 
252 total deaths over 10 years, with 111 deaths being caused by CVD, 82 by CHD, and 98 by cancer  
Analysis of total activity during leisure: 
 The greater the kcal/day consumed through total activity during leisure, the smaller the risk of 


CHD death (trend p-value=0.039) 
 People expending 395.5-2747.2 kcal/day had a lower risk of CHD death than those expending 0.0-


161.6 kcal/day (HR=0.55, [0.31, 0.98]) 
Analysis of heavy intensity activity during leisure: 
 The greater the energy expenditure of heavy intensity activity during leisure at baseline, the 


smaller the risk of all-cause death, CVD death, and CHD death during follow-up (trend p-values: 
0.006, 0.001, and 0.009, respectively)  


 People expending 23.9-2142.9 kcal/day had a lower risk of all-cause death, CVD death, and CHD 
death than those expending 0.0-0.6 kcal/day (HR=0.61, [0.43, 0.86]; HR=0.38, [0.21, 0.67]; 
HR=0.36, [0.18, 0.73], respectively) 


Limitations: 
1. Lack of information on changes of physical activity over time can cause misclassification  
2. Men with low levels of leisure-time physical activity at baseline may have already been sick; thus, 


the illness may have been the cause rather than the result of lack of physical activity  
3. Self-reported data resulting in potential misclassification 
Source of funding: British Heart Foundation and the Medical Research Council 
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APPENDIX C – Quality summary of cohort studies  
Key to headings – Section 1: Population; 1.1 source population; 1.2 eligible population; 1.3 selected participants or areas. Section 2: Methods  of Selection; 2.1 comparison group; 
explanatory variables; 2.3 contamination; 2.4 confounding factors; 2.5 setting applicability to the UK. Section 3: Outcomes; 3.1 reliable outcome measures; 3.2 outcome measurement; 
3.3 important outcomes assessed; 3.4 follow-up time in exposure;.  NA: not applicable; NR: not reported. 


 Population 
Method of selection of exposure 


(or comparison) group 
Outcomes 


Author (Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 
Agahi (2013) - - - - - - - + + NA NA - - + - NR NR + NA NA NA NA 


Agrigoroarei 
2011 


+ ++ + ++ + + ++ + ++ NA NA + - - + NR NR - NA NA NA NA 


Akbaraly (2013) + + - + + - + - ++ NA NA - - ++ ++ NR + ++ NA NA ++ ++ 


Alonso (2009) - - - - ++ - + + ++ NA NA + + - ++ NR NR ++ NA NA ++ ++ 


Andel (2008) - + - + + - - + + NA NA + + - + + + + + NA NA - 


Anttila (2004) - - - - ++ + - + + NA NA + + - ++ NR NR + NA NA ++ ++ 


Ascherio (2001) + ++ - - + - + + + NA NA - - - ++ NR NR ++ NA NA NA NA 


Baba (2006) - - - - ++ NR ++ ++ ++ NA NA - + - ++ NR NR ++ NA NA ++ ++ 


Beulens (2007) + + NR + ++ ++ ++ ++ ++ NA NA ++ ++ + ++ NR NR + NA NA ++ ++ 


Beulens (2008) - - - - NR + + ++ ++ NA NA + + - - NR ++ + NA NA ++ ++ 


Bielak (2012) + ++ + ++ ++ + ++ ++ ++ NA NA + + - + + + + + NA NA - 


Blanco-Cedres 
2002 


+ ++ + + + + + - NR NA NA - - - ++ + - + NA NA NA ++ 


Boudik (2004) - - - + - NR - NR - NA NA - - - ++ + - - NA NA NA NA 


Britton (2008) - + - + ++ + ++ NR NR NA NA - - ++ + + - ++ NA NA NA NA 


Carlson (2008) + ++ + + ++ + ++ NR ++ NA NA ++ ++ - + NR ++ + NA NA NA NA 


Chang (2010) - - - - NR - - NR NR NA NA - - - ++ ++ NR ++ NA NA NA NA 


Chang (2013) - - - - + + + NR NR NA NA - - - ++ + - ++ NA NA ++ NA 
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 Population 
Method of selection of exposure 


(or comparison) group 
Outcomes 


Author (Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 


Christensen 
(2006) - - - - ++ NR NR - ++ NA NA - - + - NR NR + NA NA NA NA 


Debette (2011) . ++ - ++ + - ++ + + NA NA + - - + NR NR - NA NA NA - 


Dudas (2007) - ++ + ++ ++ ++ ++ + + NA NA + - + - - - ++ ++ NA NA - 


Ekelund (2005) - ++ + - - + - + ++ NA NA + + ++ ++ + + + + NA + ++ 


Elwood (2013) + + + ++ ++ + ++ NR ++ NA NA ++ ++ ++ ++ + ++ ++ + NA NA NA 


Emberson 
(2005) - ++ + + ++ - - - + NA NA - - ++ - - - - + NA NA ++ 


Englund (2011) - - - - - - + - + NA NA - - + - - - - + NA NA - 


Englund (2013) - - - - - - + - + NA NA - - + - - - - + NA NA - 
Eskelinen 
(2008) - + - - + - - - + NA NA + + + - + + + + NA NA - 


Eskelinen 
(2009) + + - - ++ + - NR + NA NA - - - ++ + - + NA NA NA NA 


Field (2009) - + + - + + + + + NA NA + + - + + + + + NA NA ++ 
Fogelholm 
(2000) - + - + - + + + + NA NA - - ++ - NR NR + NA NA + + 


Friedland 
(2001) - + + + + - + + + NA NA - - - ++ ++ ++ + + NA NA - 


Gerber (2012) ++ + + + + + ++ ++ ++ NA NA ++ ++ + ++ ++ ++ ++ ++ NA NA NA 
Guallar-
Castillon (2012) + + + - + + - - + NA NA + + - ++ ++ + ++ + NA + + 


Haaponen-
Niemi (2000) - ++ ++ + ++ + + + + NA NA + + - ++ ++ + ++ + NA + + 


Halperin (2008) - - - - - + - - + - - + + - + - - + + - + + 


Hamer (2013) - ++ + ++ ++ + ++ + ++ NA NA ++ ++ ++ - - + + + NA + - 


Happonen 
(2004) - - - - - - - - + NA NA + + + ++ + + ++ + NA + + 
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 Population 
Method of selection of exposure 


(or comparison) group 
Outcomes 


Author (Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 


Hara (2002) - - - - - + - - + NA NA + + - - + + ++ + NA + ++ 
Harmsen (2006) - + - - + + - + + NA NA - - ++ + - + ++ + NA + ++ 
He (2004) + + NR - NR - + + ++ NA NA - - - - NR NR + NA NA ++ + 
Hodge (2013) - + ++ + + + + + + NA NA + + - + + + + + NA NA - 
Holmberg 
(2006) - - NR - + + - ++ - NA NA + + + ++ NR NR ++ NA NA - - 


Holme (2007) + + + + - - + - ++ NA NA - - ++ ++ ++ NR ++ NA NA ++ ++ 
Holtermann 
(2009) - - NR - ++ + + + ++ NA NA - - + ++ NR NR + NA NA ++ NA 


Holtzman 
(2004) + + - + ++ + + + ++ NA NA ++ ++ - + NR NR + NA NA   NA   NA 


Hu (2003) - - - - + + + + + NA NA + + - - + - + + NA NA ++ 
Hu (2004) - + + + + + + + + NA NA + + - ++ ++ ++ ++ + NA NA ++ 
Hu (2005) - + - + + + + + + NA NA + + - ++ ++ ++ ++ + NA NA ++ 
Hu (2007) Mov 
Disord - - - - + + + + + NA NA + + - + + + + + NA NA ++ 


Hughes (2010) - - - - - - + + + NA NA ++ + - + + + + + NA NA - 
Humphries 
(2001) - - - - + + + - + NA NA + + ++ ++ + ++ + + NA + + 


Inoue (2004) + + + + ++ + + + + NA NA + + - - - - + + NA + + 
Iso (2004) - - + + ++ + + + + NA NA + + - - - - + + NA + + 
Jakobsen 
(2009) - + + - - + + + ++ NA NA ++ + - + + + + + NA NA ++ 


Janzon (2004) - - - - + - - - + NA NA + + - + + + + + NA NA + 
Johnsen (2006) - - + - - - - - + NA NA + - - + + + + + NA NA + 
Kareholt (2011) - - - + + + - + + NA NA + + - + - ++ - - NA NA + 
Kato (2009) + - + - + + - + + NA NA + + - + + - - + NA - - 
Kesse-Guyot 
(2012) - - - - - - - - + + + + + - + - + - + - + + 


Khalili (2002) + - - - + + - - + NA NA - - - + + + + + NA NA ++ 
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 Population 
Method of selection of exposure 


(or comparison) group 
Outcomes 


Author (Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 


Kesse-Guyot 
(2012) - - - - - - - - + + + + + - + - + - + - + + 


Khalili (2002) + - - - + + - - + NA NA - - - + + + + + NA NA ++ 


Kimm (2011) - + + - ++ + + + + NA NA - - - + - - + + NA + + 


King (2007) - + + + - - - + + NA NA + + - + + + + + NA NA - 


Knopman 
(2001) + ++ + ++ - + ++ + + NA NA + + - ++ + + + NA NA ++ + 


Lahti (2010) - + + + + + + ++ + NA NA - + - - + + - + NA NA - 


Laitala (2009) + ++ + + ++ ++ ++ ++ ++ NA NA ++ ++ ++ ++ ++ NR + NA NA ++ + 


Laitinen (2006) - + - - ++ + + + + NA NA - + - ++ + NR ++ NA NA NA NA 


Lajous (2013) + - + + NR + ++ ++ ++ NA NA ++ ++ - ++ + + + NA NA ++ + 


Lang (2007) + + + + + + + + + NA NA - - - + + NR + NA NA + + 


Langlois (2001) + - + - ++ - + + ++ NA NA + + - + ++ NR ++ NA NA ++ ++ 


Laurin (2004) + - + - ++ + ++ ++ + NA NA + + - ++ ++ NR + NA NA ++ ++ 


Lehto (2013) - - - - - - - + + NA NA + + - + + + - - NA NA - 


Lesodottir 2007 + ++ + + - + + + ++ NA NA + + + ++ + + + NA NA NA + 


Levitan (2007) - +   - - + + + + NA NA + + - ++ ++ ++ ++ + NA NA - 


Levitan (2009) - +   - - + + + + NA NA + + - ++ ++ ++ ++ + NA NA ++ 


Levitan (2010) - + + - - + + + + NA NA + + - ++ ++ ++ ++ + NA NA ++ 


Lim (2013) + - + + ++ + + + + NA NA + + - + + + + NA NA ++ ++ 


Lin (2003) ++ ++ ++ + - + + + + NA NA + + - + + + + ++ NA NA ++ 


Liu (2003) + + + + - + ++ ++ ++ NA NA + + - - NR ++ + NA NA ++ + 
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 Population 
Method of selection of exposure 


(or comparison) group 
Outcomes 


Author (Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 


Liu (2004) + ++ ++ ++ ++ + ++ ++ + NA NA + - - ++ + + ++ NA NA + ++ 
Malmberg 
(2006) + + + - ++ + - - + NA NA + + - - - - - - NA NA + 


Mannami 
(2004) + - + - - + + + + NA NA + + - + ++ + + + NA NA ++ 


Masaki (2003) - + - + - + + + + NA NA + + - + + + + + NA NA ++ 
Meisinger 
(2007) - + + + + + + + + NA NA - - - ++ + + + + NA NA ++ 


Menotti (2000) + - + - + + - - + NA NA + + - + + + ++ + NA NA - 


Menotti (2006) + - - - + + - - ++ NA NA ++ ++ - + + + ++ + NA NA - 


Menotti (2012) - - - - + + + + + NA NA + + + + NR NR - NA NA + + 


Meyer (2011) - - - - + + + + + NA NA + + + + NR NR - NA NA + + 


Miura (2004) + - + - - + - ++ ++ NA NA + + ++ ++ + ++ + NA NA ++ ++ 


Moayyeri (2009) - + + + + + - + + NA NA + + - ++ ++ ++ + + NA NA - 


Morgan (2012) - + + + ++ + + + + NA NA + + ++ + + + + + NA NA + 


Mursu (2008) - - - - ++ + - - + NA NA + + - ++ ++ ++ ++ + NA NA ++ 


Nafziger (2007) + - - - + + + - - - - + + - ++ + + ++ + NA NA - 
Nakamura 
(2009) + + + ++ + + + + + NA NA - - - + + + ++ + - + - 


Nakayama 
(2000) + - + - + - + - + NA NA + + - + + + + + NA NA - 


Noborisaka 
(2013) - + + - + + - + + NA NA + + - + + + + + NA NA - 


Nokes (2012) + ++ + + + + + + ++ NA NA + + + ++ + ++ ++ + NA NA NA 


Nooyens (2008) - + + + + + + + + NA NA + + - + + + + + NA NA - 


Nooyens (2011) - + - + + + - + + NA NA + + - + + ++ - + NA NA - 
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 Population 
Method of selection of exposure 


(or comparison) group 
Outcomes 


Author  (Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 


Osler (2003) + + + + + + ++ ++ + NA NA + + ++ ++ + NR + NA NA + ++ 


Ostbye (2002) - - + - NR + + + + NA NA + + - - NR NR + NA NA ++ + 
Ostenson 
(2012) - - ++ - + + + + + NA NA + + - ++ ++ ++ ++ + NA NA + 


Otani (2003) + - + + - + - + + NA NA + + - ++ ++ ++ ++ + NA NA ++ 


Patel (2006) - + + + ++ + - + + NA NA + + - ++ + + + + NA NA + 
Patja (2005) ++ - + + + - - + + NA NA ++ ++ + ++ ++ ++ ++ + NA NA NA 
Pelkonen 
(2000) - - + - ++ + + + + NA NA - - - ++ ++ ++ ++ + NA NA + 


Pitsavos (2004) - - ++ - ++ + + + + NA NA + + - ++ ++ ++ ++ + NA NA ++ 


Preis (2010) - - - - - - + + + NA NA ++ ++ - ++ ++ ++ ++ + NA NA ++ 


Qiao (2000) - - + - - - + - + NA NA - - - ++ ++ ++ ++ + NA NA ++ 


Qiu (2003) - + + + ++ + + ++ + NA NA + + - ++ ++ ++ ++ + NA NA ++ 
Raikkonen 
(2001) - + + - - + + + + NA NA + + - + + + + + NA NA - 


Rantakomi 
(2009) + + + + - + + + + NA NA + + - ++ ++ ++ ++ + NA NA - 


Ravona-
Springer (2013) - + + + + + + + + NA NA + + + NA NA - + + + NA NA 


Riserus (2007) + + + + ++ + ++ + ++ NA NA + + NA NA ++ + + + NA NA ++ 


Ross (2000) - - + - - - - + + NA NA + + + NA NA ++ + + + NA NA 


Rovio (2005) - + + + + + ++ ++ + NA NA + + + NA NA - + + + NA NA 


Rovio (2007) - + + + + + ++ ++ + NA NA + + + NA NA - + + + NA NA 


Ruder (2011) + ++ ++ ++ ++ ++ ++ ++ ++ NA NA + ++ NA NA NA NA + ++ NA NA NA 


Rusanen (2011) - + + + +  + + ++ NA NA + + + NA NA - + + + NA NA 
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 Population 
Method of selection of exposure 


(or comparison) group 
Outcomes 


Author  (Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 


Ruusunen 
(2010) - - + - - - ++ + + NA NA + + + NA NA - + + + NA NA 


Sabia (2008) + ++ + ++ + + + + ++ NA NA + + NA NA ++ + + + NA NA ++ 


Sabia (2009) + ++ + ++ - + + + ++ NA NA + + NA NA ++ + + + NA NA ++ 


Sabia (2011) ++ ++ + ++ - + ++ + + NA NA + + NA NA ++ + + + NA NA ++ 
Sairenchi 
(2004) + + + + - + ++ ++ - NA NA + ++ NA NA ++ ++ + ++ NA NA ++ 


Samieri (2013) - + + - - + + + + NA NA + + + NA NA - + + + NA NA 


Satoh (2006) + - + - - - + + + NA NA ++ ++ + NA NA - ++ ++ + NA NA 
Seccareccia 
(2003) + + + + ++ + + + + NA NA ++ ++ + NA NA - ++ ++ + NA NA 


Shaper (2003) ++ ++ ++ ++ + + ++ + + NA NA + + + NA NA ++ + + + NA NA 


Sobue (2002) ++ + + - + + ++ + + NA NA ++ ++ + NA NA ++ ++ ++ + NA NA 


Song (2004) - - + - ++ - + + + - - + + + - - ++ + + + - - 


Song (2006) - - + - ++ - + + + - + + + - - + ++ + + - - + 


Stevens (2009) - ++ ++ ++ ++ + ++ + + NA NA ++ ++ + NA NA ++ ++ ++ + NA NA 


Strand (2013) - - + ++ ++ + ++ + + NA NA + ++ + NA NA ++ + ++ + NA NA 
Strandberg 
(2008) - + - + ++ + - + + NA NA + ++ + NA NA ++ + ++ + NA NA 


Strandhagen 
(2000) - ++ ++ ++ + + + + + NA NA + ++ + NA NA - + ++ + NA NA 


Sun (2010) - - + - ++ + - + ++ NA NA ++ ++ + NA NA - ++ ++ + NA NA 


Sun (2011) + + + - ++ + + + ++ NA NA ++ ++ NA NA ++ + ++ ++ NA NA ++ 


Szoeke (2006) - + + ++ + + + + + NA NA ++ ++ + NA NA - ++ ++ + NA NA 


Tabak (2001) - - + - NR + - + + NA NA + + NA NA + ++ + + NA NA + 


Tsugane (2004) - + + - - - + + + NA NA + + + NA NA ++ + + + NA NA 
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 Population 
Method of selection of exposure 


(or comparison) group 
Outcomes 


Author  (Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 


Tuomilehto 
(2004) - - - - + - + + + NA NA + + + NA NA ++ + + + NA NA 


Tyas (2003) - + ++ + + + + + + NA NA + + + NA NA - + + + NA NA 


Valtonen (2002) + + + - + + + + + NA NA + + + + + - + + NA NA NA 


Villegas (2010) ++ ++ ++ ++ ++ ++ ++ ++ + NA NA + + + NA NA ++ + + + NA NA 


Villegas (2011) ++ ++ ++ ++ ++ ++ ++ ++ + NA NA + + + NA NA ++ + + + NA NA 


Virta (2010) + + ++ + ++ ++ + ++ ++ NA NA + + + ++ ++ ++ ++ NA NA NA ++ 


Waki (2005) + - + - + + ++ + - NA NA + - NA NA NA NA + - NA NA NA 


Walda (2002) + - ++ - ++ + + + + NA NA + + + NA NA   + + + NA NA 


Wang (2008) - - - - + + + + ++ NA NA + + NA NA NA NA + + NA NA NA 


Wang (2009) + NR NR NR NR NR + NR ++ NA NA ++ ++ ++ ++ ++ ++ ++ + NA NA NA 


Wang (2012) + NR NR NR NR NR + NR ++ NA NA ++ ++ ++ + + + + + NA + + 


Wannamethee 
(2001a) Br.J. 
Canc. 


++ ++ + ++ ++ + ++ + ++ NA NA + + ++ ++ ++ ++ ++ + + NA NA 


Wannamethee 
(2001b) Diab. 
Care 


++ ++ + ++ ++ + ++ + ++ NA NA + + ++ ++ ++ ++ ++ + + NA NA 


Wannamethee 
(2002) - + + + ++ + + + + NA NA - + + NA NA ++ - + + NA NA 


Wannamethee 
(2003) - + - - + - - + - NA NA NR + NA NA NA NA NR + NA NA NA 


Waring (2010) ++ ++ ++ ++ - + + ++ ++ NA NA ++ ++ + NA NA ++ ++ ++ + NA NA 


 Population 
Method of selection of exposure 


(or comparison) group 
Outcomes 
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Author  (Year) 1 1.2 1.2b 1.3. 1.3b 1.3c 1.3d 2.1 2.2 2.3 2.3b 2.4a 2.4b 2.5 3.1 3.1b 3.1c 3.2 3.3 3.3b 3.4 3.4b 


Whitmer (2005) - - + - - - - - + NA NA + + + NA NA + + + + NA NA 


Willcox (2006)  ++ ++   + +   NR +  ++  NR  ++ NA NA  + + ++ ++ ++ + ++ + NA NA ++ 


Wiles (2007) + + + ++ ++ + ++ + ++ NA NA ++ ++ ++ + ++ ++ ++ ++ NA NA NA 


Xu (2010) + + - - - - - NR + NA NA - - - + + NR + NA NA NA NA 


Yaffe (2001) + - - + + - + ++ + NA NA - - - + NR NR + NA NA NA NA 


Yu (2003) - - + - + - ++ ++ + NA NA - - ++ - NR NR ++ NA NA NA NA 
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Key to headings – Section 3.5 follow-up time meaningful; 4: Analyses; 4.1 powered to; 4.2 multiple explanatory variables; 4.3 analytical methods; 4.4 precision. Section 5: summary; 
5.1 internally validity; 5.2 externally validity. NA: not applicable; NR: not reported. 
 


 
 Analyses Summary  


Author  (Year) 3.5 3.5b 4.1 4.1b 4.2 4.3 4.4 4.4b 4.4c 5.1 5.1b 5.2 Ranking 


Agahi (2013) NA - NR NR + - ++ + ++ - + + - 


Agrigoroarei (2011) NA NA NR NR + + ++ ++ ++ + + + + 


Akbaraly (2013) NA ++ NR NR + - ++ ++ ++ - + + + 


Alonso (2009) NA NR NR NR + ++ ++ ++ ++ ++ + + + 


Andel (2008) ++ + - + + + + + + + + + + 


Anttila (2004) ++ + NR NR - + ++ - + + + - + 


Ascherio (2001) ++ ++ NR NR ++ + ++ + ++ + + + ++ 


Baba (2006) NA ++ NR NR ++ + ++ + ++ + + + + 


Beulens (2007) ++ NR NR NR ++ ++ ++ ++ ++ ++ ++ - ++ 


Beulens (2008) ++ NR NR NR ++ ++ ++ ++ ++ + ++ - + 


Bielak (2012) + + - + + + ++ ++ + + + + + 


Blanco-Cedres (2002) NA NR NR NR - + ++ ++ ++ - ++ + + 


Boudik (2004) ++ NR NR NR - - ++ ++ ++ - + - - 


Britton (2008) ++ NA NR NR - - ++ ++ ++ - + - + 


Carlson (2008) NA NA NR NR ++ ++ ++ ++ ++ ++ ++ + ++ 


Chang (2010) ++ + NR NR - - ++ ++ NR - + - - 


Chang (2013) NA NA NR NR - - ++ ++ ++ - + - - 
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 Analyses Summary  


Author  (Year) 3.5 3.5b 4.1 4.1b 4.2 4.3 4.4 4.4b 4.4c 5.1 5.1b 5.2 Ranking 


Christensen (2006) ++ NA NR NR - - ++ - + - - - - 


Debette (2011) ++ ++ - + + - ++ ++ ++ + - + + 


Dudas (2007) ++ ++ - ++ + - ++ ++ ++ - + ++ ++ 


Ekelund (2005) + + - + + ++ + + + + + + + 


Elwood (2013) ++ ++ NR NR ++ ++ + ++ + + ++ ++ ++ 


Emberson (2005) ++ ++ - ++ + - ++ ++ + + + ++ ++ 


Englund (2011) + ++ - - + + + + - - - + - 


Englund (2013) + + - - + + + + - - - + + 


Eskelinen (2008) ++ ++ - ++ ++ + + + ++ - - + + 


Eskelinen (2009) NA NA NR NR + + ++ ++ ++ + + - + 


Field (2009) ++ + - + + ++ + + + + + + + 


Fogelholm (2000) NA + NR NR + + ++ + + + + + + 


Friedland (2001) - + - + - - + + + + + + + 


Gerber (2012) ++ ++ NR NR ++ ++ ++ + NR ++ ++ ++ ++ 


Guallar-Castillon 
(2012) + + - ++ + + + ++ + + + ++ + 


Haaponen-Niemi 
(2000) + + - ++ + + ++ ++ + + + + + 


Halperin (2008) ++ ++ - + + + ++ ++ ++ ++ + + + 


Hamer (2013) ++ + - + + + + + + ++ + + ++ 


Happonen (2004) + + - + + + + + + + + + + 


Hara (2002) ++ + - + + + + + + - + + + 
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 Analyses Summary  


Author  (Year) 3.5 3.5b 4.1 4.1b 4.2 4.3 4.4 4.4b 4.4c 5.1 5.1b 5.2 Ranking 


Harmsen (2006) ++ ++ - + + + + - + + + + + 


He (2004) NA NR NR NR ++ + ++ ++ ++ + + + + 


Hodge (2013) + + - + + - ++ ++ + + + +   


Holmberg (2006) + NR NR NR ++ + ++ + ++ + + + + 


Holme (2007) ++ NR NR NR + - ++ ++ ++ - + + + 


Holtermann (2009) ++ ++ NR NR ++ + ++ ++ ++ + + - + 


Holtzman (2004) ++ ++ NR NR ++ ++ ++ + ++ ++ ++ - ++ 


Hu (2003) + + - + + + + + + + + + + 


Hu (2004) + + - + + + + ++ + + + + + 


Hu (2005) + + - + + + ++ ++ + + + + + 


Hu (2007) Mov Disord + + - ++ + + + ++ + + + + + 


Hughes (2010) ++ + - + ++ + ++ ++ + + + +  + 


Humphries (2001) + + - + + + ++ - + + + + + 


Inoue (2004) ++ ++ - ++ + ++ + ++ ++ + + + + 


Iso (2004) ++ ++ - ++ + ++ + ++ ++ + + + + 


Jakobsen (2009) ++ ++ - ++ ++ ++ ++ + ++ + + +   


Janzon (2004) + + - + + + + + + + + + + 


Johnsen (2006) + + - + ++ - + + + + + + - 


Kareholt (2011) ++ + - + + + + - + + + + + 


Kato (2009) + + - + + + + + + + + + + 


Kesse-Guyot (2012) + + - + + + + + + + + + - 
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 Analyses Summary  


Author  (Year) 3.5 3.5b 4.1 4.1b 4.2 4.3 4.4 4.4b 4.4c 5.1 5.1b 5.2 Ranking 


Khalili (2002) ++ + - + + + ++ ++ + + + + + 


Kimm (2011) ++ + - + + + + + + + + + + 


King (2007) + + - + + - + ++ + + + + + 


Knopman (2001) + + NR NR + + ++ + + + + + + 


Lahti (2010) + - - + - - + + + + + + + 


Laitala (2009) ++ + NR NR ++ + ++ + + + + + ++ 


Laitinen (2006) NA NA NR NR ++ + ++ ++ ++ + ++ + ++ 


Lajous (2013) ++ ++ NR NR ++ ++ ++ ++ ++ ++ ++ ++ ++ 


Lang (2007) NA NA NR NR ++ + ++ ++ ++ + +  + + 


Langlois (2001) ++ ++ NR NR + ++ ++ + ++ + + + + 


Laurin (2004) ++ ++ NR NR ++ + ++ ++ + + + + + 


Lehto (2013) ++ ++ - + + + + + + + + + + 


Lesodottir (2007) + + + - + + ++ + - + - + + 


Levitan (2007) + + - ++ + + + + + + + +  + 


Levitan (2009) + + - ++ ++ + + + + + + +  + 


Levitan (2010) + + - ++ ++ + + + + + + +  + 


Lim (2013) + + NR NR + ++ ++ ++ ++ + + + - 


Lin (2003) + + - ++ + + ++ ++ ++ + + + ++ 


Liu (2003) NA NR NR NR ++ + ++ ++ ++ + + + + 


Liu (2004) ++ + NR NR + + ++ + ++ + + + + 


Malmberg (2006) ++ ++ - + + + + + + + + + + 


Mannami (2004) + + - ++ + + + + + + + + + 


Masaki (2003) + + - + + + + + + + + + + 
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 Analyses Summary  


Author  (Year) 3.5 3.5b 4.1 4.1b 4.2 4.3 4.4 4.4b 4.4c 5.1 5.1b 5.2 Ranking 


Meisinger (2007) ++ + - - - - + + + + + + + 


Menotti (2000) ++ ++ - + + + + + + + + + + 


Menotti (2006) ++ ++ - + ++ + + + + + + + + 


Menotti (2012) NA NA NR NR ++ + ++ ++ + + + - - 


Meyer (2011) NA NA NR NR ++ + ++ ++ + + + - - 


Miura (2004) ++ + NR NR + + ++ ++ + + + + + 


Moayyeri (2009) + + - + + + ++ + + + + + + 


Morgan (2012) ++ ++ - + + + + + + + + + + 


Mursu (2008) + + - + + + + + + + + + + 


Nafziger (2007) ++ ++ - + - - + + + - - + - 


Nakamura (2009) + + - + + + + + + + + + + 


Nakayama (2000) ++ ++ - + + - + + + + - - + 


Noborisaka (2013) ++ ++ - + + + ++ ++ + + + + + 


Nokes (2012) + + ++ ++ + ++ ++ + + ++ ++ + ++ 


Nooyens (2008) + + - + + + + + + + + + + 


Nooyens (2011) + + - + + + + + + + + + + 


Osler (2003) + + NR NR + + ++ ++ ++ + + + + 


Ostbye (2002) ++ + NR NR + + ++ ++ ++ + + + - 


Ostenson (2012) ++ ++ - + + + + ++ + + + + + 


Otani (2003) + ++ - + + + ++ ++ + + + + + 


Patel (2006) + + - + ++ + + + + + + + + 
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 Analyses Summary  


Author  (Year) 3.5 3.5b 4.1 4.1b 4.2 4.3 4.4 4.4b 4.4c 5.1 5.1b 5.2 Ranking 


Patja (2005) ++ + NA NA ++ NA ++ + + + + + + 


Pelkonen (2000) ++ ++ - + - + ++ ++ + + + + ++ 


Pitsavos (2004) ++ ++ - ++ ++ + ++ ++ + + + + ++ 


Preis (2010) ++ ++ - + ++ ++ ++ ++ ++ + + + ++ 


Qiao (2000) ++ ++ - + - + + + + + + + + 


Qiu (2003) + ++ - + + + ++ ++ + + + + + 


Raikkonen (2001) + + - + + + + + + + + + + 


Rantakomi (2009) + + - + + - + + + + + + + 


Ravona-Springer 
(2013) ++ ++ - + + - + + + + + + + 


Riserus (2007) ++ - NR NR + + ++ + + + + + + 


Ross (2000) ++ + - + - + + + + + + +  + 


Rovio (2005) ++ + - + + + + + + + + + + 


Rovio (2007) ++ + - + + + + + + + + + + 


Ruder (2011) NA NA NR NR ++ ++ ++ ++ ++ ++ ++ ++ ++ 


Rusanen (2011) + + - + + - + + + + + +  + 


Ruusunen (2010) ++ + - + + + + + + + + +  + 


Sabia (2008) ++ + NR NR + + ++ ++ ++ + + + + 


Sabia (2009) ++ - NR NR + + ++ + ++ + + + + 


Sabia (2011) + + NR NR + + ++ - + + + ++ + 


Sairenchi (2004) + - NR NR + + ++ ++ ++ + + + + 
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 Analyses Summary  


Author  (Year) 3.5 3.5b 4.1 4.1b 4.2 4.3 4.4 4.4b 4.4c 5.1 5.1b 5.2 Ranking 


Samieri (2013) ++ ++ - ++ + - ++ ++ ++ + + + ++  


Satoh (2006) + + - + + - + ++ + + + + + 


Seccareccia (2003) ++ + - ++ + - + + + + + +  + 


Shaper (2003) ++ + - ++ + + + + + + + + ++ 


Sobue (2002) + + - ++ - - + + + + + + ++ 


Song (2004) + + - ++ - - ++ ++ ++ - - +  ++ 


Song (2006) + + - ++ + + ++ ++ ++ + + +  ++ 


Stevens (2009) + + - ++ - - + ++ ++ - + ++ ++ 


Strand (2013) ++ ++ - ++ + + ++ ++ + + + + ++ 


Strandberg (2008) ++ ++ - + - + + + + + + + + 


Strandhagen (2000) ++ + - ++ - - ++ ++ + + + +   


Sun (2010) + + - + ++ + + + + + + + ++ 


Sun (2011) ++ + NR NR ++ + ++ ++ ++ + + + ++ 


Szoeke (2006) + + - + + + + + + + + + + 


Tabak (2001) ++ + NR NR + + ++ - + + + + - 


Tsugane (2004) + - - ++ - + ++ ++ ++ + + +  ++ 


Tuomilehto (2004) + ++ - + - + ++ ++ + + + +  + 


Tyas (2003) ++ + - + + + + ++ + + + + + 


Valtonen (2010) ++ ++ NR + + + ++ + + + + + + 


Villegas (2010) + ++ - ++ + + ++ ++ ++ ++ + ++  ++ 


Villegas (2011) + ++  - ++ + + ++ ++ ++ + + ++  ++ 
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 Analyses Summary  


Author  (Year) 3.5 3.5b 4.1 4.1b 4.2 4.3 4.4 4.4b 4.4c 5.1 5.1b 5.2 Ranking 


Virta (2010) ++ ++ NR NR ++ ++ ++ + NR ++ ++ + ++ 


Waki (2005) NA NA NR NR ++ + ++ ++ + - + + + 


Walda (2002) ++ + - + + - ++ ++ ++ + + +  + 


Wang (2008) NA NA NR NR ++ + ++ ++ ++ + + + + 


Wang (2009) + + NR NR + + ++ ++ ++ ++ + +  + 


Wang (2012) + + NR NR + + ++ ++ ++ ++ + + +  


Wannamethee 
(2001a) Br.J. Canc ++ ++ + + + + ++ + + + + + + 


Wannamethee 
(2001b) Diab. Care ++ ++ + + + + ++ + + + + + + 


Wannamethee (2002) ++ ++ - ++ + ++ + + ++ ++ + + + 


Wannamethee (2003) NA NA NR NR ++ - ++ ++ ++ - + - + 


Waring (2010) ++ ++ - + + + ++ ++ + + + + ++ 


Whitmer (2005) + + - + + + + + + + + + + 


Willcox (2006) ++ ++ NR NR ++ ++ ++ + + NA ++ + ++ 


Wiles (2007) + + NR NR ++ ++ ++ + + ++ ++ ++ ++ 


Xu (2010) ++ - NR NR + - ++ NR + - + - - 


Yaffe (2001) NA NA NR NR + + ++ ++ ++ - + - + 


Yu (2003) NA NA NR NR + - ++ ++ + - + - + 
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APPENDIX D – Review Team 


 
D.1   Expertise 
Professor Carol Brayne – Professor Carol Brayne is Professor of Public Health Medicine in 


Department of Public Health and Primary Care in the University of Cambridge, Director of the 


Cambridge Institute of Public Health, and Lead of the Old Age theme in CLAHRC CP1 and 


the NIHR School of Public Health Research (SPHR) Ageing Well Programme. Professor 


Brayne is a medically qualified epidemiologist and public health academic. Since the mid-


1980s her main research area has been longitudinal studies of older people following 


changes over time in cognition, dementia natural history and associated features with a 


public health perspective. She is lead principal investigator in the group of MRC Cognitive 


function and Ageing Study (CFAS), which has informed and will continue to inform national 


policy and scientific understanding of dementia in whole populations. Her group’s relevant 


achievements include the definitive systematic reviews of: the diagnosis of mild cognitive 


impairment; the effect of stroke on incident dementia; and the effect of statins on the 


prevention of vascular dementia. Ongoing work includes Alzheimer’s Society-funded 


systematic reviews of early non-pharmacological intervention for dementia and population 


screening for dementia; NIHR Cochrane programme of reviews of diagnostic test accuracy 


for dementia, and work on diabetes and dementia with the Alzheimer’s Society Vascular 


Dementia Systematic Review group.  


 


 


Dr Louise Lafortune – Dr Lafortune is a Senior Research Associate for the Public Health and 


the Dementia, Frailty and End of Life theme in CLAHRC East of England, and the scientific 


coordinator of the NIHR SPHR Ageing Well Programme, which aims are to strengthen the 


evidence base for cost-effective and equitable public health interventions for older 


populations. Louise is specialised in Public Health and Ageing, and has nine years of 


industry experience in clinical trial, health economics and outcomes research.  She has been 


involved in several projects aimed at improving care for frail older people (e.g. helped 


developed the joint strategic needs assessment (JSNA) for older people; support the ongoing 


development of integrated care for older people). In particular, she leads a programme of 


systematic reviews on population screening for dementia; co-lead the NIHR Cochrane 


programme of diagnostic test accuracy reviews for dementia; a review of systematic reviews 


looking at non-pharmacological interventions for behavioural problems, and a wide scope 


review of the literature looking at outcomes and quality of non-pharmacological interventions 


in early dementia. Her research interests encompass the development, evaluation and 


implementation of interventions and service delivery models aimed at improving care for 
                                                   
1 CLAHRC CP: Collaboratives for Leadership in Applied Heatlh Research and Care for Cambridgeshire and 
Peterborough.  
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individuals with complex health and social care needs, namely frail older people. Concerned 


with the practical application of research findings for patient benefits, her responsibilities 


include knowledge synthesis, public health analysis and evaluation of changes in services 


configuration and delivery resulting from the use of research.  


 


Dr Sarah Kelly  – Dr Kelly is an experienced systematic reviewer. Sarah was lead reviewer 


on a systematic review for the World Health Organisation Nutrition Guideline development 


group on the evidence for a relationship between sugar consumption and dental caries that 


was used to develop World Health Organisation (WHO) guideline recommendations. Dr Kelly 


was project coordinator and information specialist for a systematic review of the diet, nutrition 


and physical activity determinants of obesity for the World Cancer Research Fund (WCRF) 


that contributed to the major WCRF publication ‘Diet, Nutrition and Physical Activity 


determinants of Cancer (2007)’. She is lead reviewer on two Cochrane systematic reviews 


relating to nutrition and coronary heart disease and has contributed to a number of other 


Cochrane reviews about childhood obesity. She was also a reviewer on 2 systematic reviews 


on tracking of lifestyle behaviours from childhood to adulthood. Sarah has recently completed 


working on the Dementia Priority Setting Partnership with the James Lind Alliance and the 


Alzheimer’s Society. The project aimed to identify research priorities for dementia from a 


stakeholder survey including healthcare professionals, patients, carers, relatives of people 


with dementia that involved data management, formatting and checking of research 


questions against the existing evidence base for dementia and development of an evidence 


based research framework for dementia. Sarah has extensive experience in designing and 


drafting protocols, database searching and systematic search strategies, study selection and 


data-extraction, quality assessment, analyses and drafting of reviews. 


 


Steven Martin – Mr Martin is an experienced Research Associate at the Cambridge Institute 


of Public Health (CIPH).  During his time at the CIPH Steven has contributed to a number of 


research programmes around dementia and old age.  In particular he has worked as the 


main systematic reviewer on a wide scoping systematic review looking at non-


pharmacological interventions in early dementia and a qualitative review looking at attitudes 


and preferences with regards to screening for dementia. He is experienced at writing search 


strategies, undertaking data extraction, quality assessment and synthesis of qualitative, 


quantitative and mixed-methods research.  Steven’s interests include the design, 


interpretation and synthesis of epidemiological evidence, with a particular focus on 


methodology and translational research aimed at improving health outcomes for vulnerable 


communities in society.  
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Olivia Remes – Ms Remes is a PhD student at the University of Cambridge, co directed by 


Professor Brayne and Dr Louise Lafortune. Olivia has a strong background in epidemiology 


and her PhD project focuses on the epidemiology of anxiety in the older population and the 


impact of this mental health condition of patterns of service utilisation.   


 
Isla Kuhn – Ms Khun is Reader Services Librarian at the University of Cambridge Clinical 


School supporting the review team. Isla is an experienced librarian and has work with the 


team on all their evidence synthesis projects across a range of topics, specially ageing well 


and dementia.  


 
Dr Nadja Smailagic – Dr Smailagic is a full time systematic reviewer on a NIHR funded 


Cochrane Collaboration programme of fifteen diagnostic test accuracy reviews for dementia. 


Nadja has extensive experience in designing and drafting protocols, study selection and 


data-extraction, quality assessment, analyses and drafting of reviews. Nadja is a GP with a 


background in mental health. In her previous role, she was responsible for developing the 


research agenda for a Mental Health Services for Older People (MHSOP) at the 


Nottinghamshire Healthcare NHS Trust. That involved negotiation with the Clinical 


Effectiveness and Clinical Governance for MHSOP, which led to the development of the 


‘MHSOP Evidence into Practice Group’. Nadja also co-lead the Dementia ‘Managed 


Innovation Network.  


 


D.2   Role in the review process 
Core Staff Roles & responsibilities 
Principal investigators 
 Louise Lafortune (LL) 
 Carol Brayne (CB) 


 
 Scientific & clinical oversight of the project 
 Approval of reports before sending to NICE 


Scientific coordinator / project 
management 
Louise Lafortune (LL) 


 Direct contact for NICE 
 Project management 
 Technical support for development of protocols, 


searches, quality assessment tools, data 
extraction forms 


 No involvement in actual selection of studies, 
quality assessment and analysis 


 Support in drafting of report, final editing and 
approval 


 Main presenter at PHAC meetings (supported by 
SK) 


First Systematic Reviewer 
 Sarah Kelly (SK) 


 Drafting of protocols, search strategies, running 
searches (with support from Clinical School 
librarian), scanning titles, selecting full text, quality 
assessment, analysis and writing of draft reports 
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 Support LL with presentation at PHAC 


Second Systematic Reviewer  
 Steven Martin (SM) 


 Support first reviewer with listed tasks 


Forth Systematic Reviewer 
 Ms Olivia Remes 


 Support first reviewer with listed task (namely for 
Alcohol papers) 


Admin/Technical Support 
 Andy Cowan (AC) 


 Ordering, printing, scanning, listing, sorting 
articles; preparing reference lists & bibliographies 
(using word, excel and Endnote mainly) 


 Keeping all project files in order (according to 
structure agreed with NICE & official processes 
etc.) 


 Chasing authors for information 
 Helping with formatting reports, tables, 


presentations, etc. (according to NICE manuals) 


Extended team  
Nadja Smailagic 
 
 


 Third reviewer (where/when necessary as 
arbitrator will resolve disagreements)  (e.g. 
inclusion of studies, quality assessment, analysis) 


 Technical support (e.g. on quality assessment, 
data extraction, analysis) 


 


D.3   Conflicts of interest 
Dr Louise Lafortune, who co-led the project with Professor Brayne, is a topic expert on the 


new PHAC in relation to the topic of Disability, Dementia and Frailty.  
The potential conflict of interest (CoI) is with drafting of new recommendations based on 


evidence that originates from the reviews her team has produced. She has no conflict 


regarding evidence from other sources, nor in commenting / advising on recommendations 


based on evidence from any source once they have been drafted. This potential CoI was 


handled as follows: 


 For meetings - and parts of meetings - where we consider evidence that has not come 


from her team, she worked as a full PHAC member.  


 In meetings (or the parts of meetings) where evidence reviews from her team are 


presented and discussed, she stepped back from the PHAC role and become a 


presenter / advisor to the committee. She discussed her team’s reviews and advise the 


committee on how to interpret / use the evidence they contain, however she did not then 


take an active part in drafting new recommendations based on those reviews.  


 


The other members of the team have no conflict of interest to declare. 
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APPENDIX E – Search strategies 
 


E.1 Sample search strategy used to identify primary studies 


Sample search: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 
MEDLINE(R) <1946 to Present> 
Note: Searches terms were modified were necessary when searching other databases.  


1     ((dement* or alzheimer* or disability* or disabled or diabet* or angina or stroke or copd 
or frail* or bronchiti* or melanoma* or carcinoma* or cancer* or neoplasm* or tumo?r* or 
blind* or deaf* of glaucoma*) adj3 (prevent* or control* or limit* or restric* or restrain* or 
obstruct* or inhibit* or imped* or delay* or constrain*)).ti,ab. (276946) 


2     (lewy* adj2 bod* adj3 (prevent* or control* or limit* or restrict* or restrain* or obstruct* or 
inhibit* or imped* or delay* or constrain*)).ti,ab. (67) 


3     ((coronary* or vascular* or cardiac or cardiovasc* or cardio vasc* or cerebrovasc* or 
heart*1 or myocardia*) adj3 (bypass* or graft* or disease* or event* or infarct* or 
re?vascular* or isch?emi* or peripheral* or complication* or disorder*) adj3 (prevent* or 
control* or limit* or restrict* or restrain* or imped* or obstruct* or inhibit* or delay* or 
constrain*)).ti,ab. (29741) 


4     (((glucose adj3 (intoleran* or toleran*)) or (insulin adj3 resistan*)) adj3 (prevent* or 
control* or limit* or restrict* or restrain* or obstruct* or inhibit* or imped* or delay* or 
constrain*)).ti,ab. (2630) 


5     (obstruct* adj3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*) adj3 
(prevent* or control* or limit* or restrict* or restrain* or inhibit* or imped* or delay* or 
constrain*)).ti,ab. (1247) 


6     (((visual adj3 impair*) or (vision* adj3 disorder*) or (macular adj3 degenerat*)) adj3 
(prevent* or control* or limit* or restrict* or restrain* or obstruct* or inhibit* or imped* or delay* 
or constrain*)).ti,ab. (436) 


7     (hear* adj3 (impair* or difficult* or hard* or disorder*) adj3 (prevent* or control* or limit* 
or restrict* or restrain* or obstruct* or inhibit* or imped* or delay* or constrain*)).ti,ab. (368) 


8     ((cognition disorder* or cognitive impair*) adj3 (prevent* or control* or limit* or restrict* or 
restrain* or obstruct* or inhibit* or imped* or delay* or constrain*)).ti,ab. (950) 


9     exp Dementia/pc (4213) 


10     exp Wheelchairs/ (3567) 


11     exp Cardiovascular Diseases/pc (156094) 


12     exp Cardiovascular Deconditioning/ (244) 


13     exp Cerebrovascular Disorders/pc (21793) 


14     exp Diabetes Mellitus/pc (20043) 


15     exp Pulmonary Disease, Chronic Obstructive/pc (596) 
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16     exp Lung Diseases, Obstructive/pc (6349) 


17     exp Frail Elderly/ (6818) 


18     Melanoma/pc (1547) 


19     exp Blindness/pc (1957) 


20     exp Vision Disorders/pc (3318) 


21     exp Deaf-Blind Disorders/pc (3) 


22     exp Hearing Disorders/pc (3446) 


23     exp Glaucoma/pc (887) 


24     exp Lung Neoplasms/pc (4337) 


25     exp Skin Neoplasms/pc (4524) 


26     exp Colorectal Neoplasms/pc (9228) 


27     exp Colonic Neoplasms/pc (3678) 


28     exp Intestinal Neoplasms/pc (9545) 


29     exp Rectal Neoplasms/pc (754) 


30     exp Stomach Neoplasms/pc (1463) 


31     exp Mouth Neoplasms/pc (1249) 


32     exp macular degeneration/pc (783) 


33     exp cognition disorders/pc (2314) 


34     ((ageing or aging) adj3 (well or success* or positive* or active* or healthy or unhealthy 
or unsuccess*)).ti,ab. (6519) 


35     (compress* adj3 morbid*).ti,ab. (181) 


36     or/1-35 (503786) 


37     exp *Middle Aged/ (847) 


38     (middle adj age*).ti. (9779) 


39     (baby adj2 boomer*).ti. (221) 


40     (midlife or "mid life" or "midlives" or "mid lives").ti. (1675) 


41     or/37-40 (12244) 


42     Epidemiologic studies/ (6282) 


43     exp case control studies/ (668222) 


44     exp cohort studies/ (1374003) 
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45     Case control.tw. (80438) 


46     (cohort adj (study or studies)).tw. (90189) 


47     Cohort analy*.tw. (3823) 


48     (Follow up adj (study or studies)).tw. (38213) 


49     (observational adj (study or studies)).tw. (46124) 


50     Longitudinal.tw. (146429) 


51     Retrospective.tw. (276650) 


52     Cross sectional.tw. (175165) 


53     Cross-sectional studies/ (181453) 


54     or/42-53 (1929289) 


55     exp Regression Analysis/ (308240) 


56     ((multivariat* or regress* or varia* or bivariat*) adj3 analys*).tw. (337057) 


57     exp multivariate analysis/ (86933) 


58     or/54-57 (2266895) 


59     letter/ (835895) 


60     editorial/ (353835) 


61     comment/ (583940) 


62     animal/ (5513032) 


63     human/ (13712336) 


64     62 not (62 and 63) (3974352) 


65     59 or 60 or 61 or 64 (5249555) 


66     dement*.ti,ab. (71853) 


67     alzheimer*.ti,ab. (94300) 


68     (lewy* adj2 bod*).ti,ab. (6183) 


69     (disabilit* or disabled).ti,ab. (123911) 


70     (wheelchair* or walking aid* or walker*1).ti,ab. (14208) 


71     cardiovascular*.ti,ab. (284550) 


72     (coronary* adj3 (bypass* or graft* or disease* or event*)).ti,ab. (147435) 


73     cerebrovascular*.ti,ab. (38161) 


74     cardio?vasc*.ti,ab. (285073) 
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75     (myocardial* adj3 (infarct* or re?vascular* or isch?emi*)).ti,ab. (174190) 


76     (vascular* adj3 (peripheral* or disease* or complication*)).ti,ab. (56118) 


77     (angina* or stroke*).ti,ab. (196749) 


78     (heart* adj3 (disease* or attack* or bypass*)).ti,ab. (138679) 


79     diabet*.ti,ab. (421288) 


80     ((glucose adj3 (intoleran* or toleran*)) or (insulin adj3 resistan*)).ti,ab. (83550) 


81     copd.ti,ab. (27312) 


82     (obstruct* adj3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*)).ti,ab. 
(61501) 


83     (chronic* adj3 bronchiti*).ti,ab. (10432) 


84     frail*.ti,ab. (9086) 


85     (lung adj3 (cancer* or neoplasm* or tumo?r*)).ti,ab. (116128) 


86     melanoma*.ti,ab. (82712) 


87     ((bowel* or colorectal* or rect* or intestin* or colon*) adj3 (cancer* or neoplasm* or 
tum?or*)).ti,ab. (124255) 


88     (stomach* adj3 (cancer* or neoplasm* or tum?or*)).ti,ab. (11225) 


89     ((oral* or mouth*) adj3 (cancer* or neoplasm* or tum?or*)).ti,ab. (14878) 


90     (blind* or (visual* adj3 impari*) or (vision* adj3 disorder*)).ti,ab. (220907) 


91     (deaf* or (hear* adj3 (impair* or difficult* or hard* or disorder*))).ti,ab. (45625) 


92     glaucoma*.ti,ab. (43418) 


93     ((ageing or aging) adj3 (well or success* or positive* or active* or healthy or unhealthy 
or unsuccess*)).ti,ab. (6519) 


94     maculopath*.ti,ab. (3012) 


95     ((macul or retina* or choroid*) adj3 degener*).ti,ab. (7847) 


96     (macula* adj2 lutea).ti,ab. (112) 


97     (skin* adj3 (cancer or neoplasm* or tumo?r*)).ti,ab. (22468) 


98     (cogniti* adj3 (disorder* or degenerat*)).ti,ab. (5517) 


99     ((limit* or difficult*) adj3 (mobil* or walk* or ambulat*)).ti,ab. (5193) 


100     osteoporo*.ti,ab. (52576) 


101     osteopenia*.ti,ab. (7137) 
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102     (bone* adj3 (dens* or loss* or mass* or age* or defect* or mineral* or disease* or 
health*)).ti,ab. (104300) 


103     ur?emi*.ti,ab. (25975) 


104     ((kidney* or renal*) adj3 (transplant* or graft* or fail* or disease*)).ti,ab. (212407) 


105     (hemodialysis or haemodialysis or dialysis or pre-dialysis or predialysis).ti,ab. 
(118000) 


106     (CKD or CKF or CRD or CRF or ESKD or ESRD or ESKF or ESRF).ti,ab. (35716) 


107     (obes* adj2 diabet*).ti,ab. (15199) 


108     (mody or niddm).ti,ab. (7673) 


109     (diabet* and (non insulin* depend$ or noninsulin* depend* or noninsulindepend* or 
non insulindepend*)).ti,ab. (11972) 


110     ((typ* 2 or typ* II) adj diabet*).ti,ab. (79809) 


111     ((ketoresist* or keto* resist* or nonketo* or non keto*) adj diabet*).ti,ab. (263) 


112     ((adult* or matur* or late or slow or stabl*) adj diabet*).ti,ab. (1313) 


113     ((plurimetabolic* or metabolic) adj syndrom*).ti,ab. (29347) 


114     (insulin* defic* adj relativ*).ti,ab. (7) 


115     hyperglyc?em*.ti,ab. (41987) 


116     (compress* adj3 morbid*).ti,ab. (181) 


117     exp dementia/ (122570) 


118     exp Disabled Persons/ (46518) 


119     exp Wheelchairs/ (3567) 


120     exp Cardiovascular Deconditioning/ or exp Cardiovascular diseases/ (1885236) 


121     exp Cerebrovascular Disorders/ (277649) 


122     exp Diabetes Mellitus/ (320101) 


123     exp Pulmonary Disease, Chronic Obstructive/ (24783) 


124     exp Lung Diseases, Obstructive/ (167822) 


125     exp Frail Elderly/ (6818) 


126     exp Lung Neoplasms/ (179429) 


127     exp Skin Neoplasms/ (97248) 


128     exp melanoma/ (75062) 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


356 


129     exp intestinal neoplasms/ or exp colorectal neoplasms/ or exp colonic neoplasms/ or 
exp rectal neoplasms/ (173781) 


130     exp Stomach Neoplasms/ (74319) 


131     exp Mouth Neoplasms/ (55023) 


132     exp Blindness/ (20465) 


133     exp Vision Disorders/ (58963) 


134     exp Deaf-Blind Disorders/pc or exp hearing disorders/ or exp hearing impaired 
persons/ (70943) 


135     exp glaucoma/ (42761) 


136     exp macular degeneration/ (17379) 


137     exp retinal degeneration/ (31530) 


138     exp retinal neovascularization/ (2366) 


139     exp choroidal neovascularization/ (4692) 


140     exp macula lutea/ (10257) 


141     exp cognition disorders/ (64141) 


142     exp mobility limitation/ (2363) 


143     exp "bone and bones"/ (484556) 


144     exp bone density/ (41566) 


145     exp osteoporosis/ (45428) 


146     exp bone diseases, metabolic/ (63376) 


147     exp uremia/ (22454) 


148     exp renal insufficiency/ (124924) 


149     exp kidney failure, chronic/ (78957) 


150     exp renal dialysis/ (92574) 


151     exp renal dialysis/ or exp dialysis/ (115058) 


152     exp Diabetes mellitus, non insulin dependent/ (87707) 


153     exp Insulin resistance/ (56125) 


154     exp hyperglycemia/ (26892) 


155     exp Diabetes Mellitus/ (320101) 


156     or/66-155 (4784767) 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


357 


157     exp health behavior/ (100801) 


158     exp risk reduction behavior/ (7634) 


159     exp Health promotion/ (55508) 


160     exp primary prevention/ (115346) 


161     exp preventive medicine/ (32449) 


162     exp life style/ (65495) 


163     exp food habits/ (21495) 


164     exp food preferences/ (10186) 


165     exp food preferences/ (10186) 


166     exp vision tests/ (81401) 


167     exp hearing tests/ (38265) 


168     exp SMOKING/ (125355) 


169     exp SMOKING CESSATION/ (21260) 


170     exp "Tobacco Use Disorder"/ (8504) 


171     exp "Tobacco Use Cessation"/ (21973) 


172     exp Tobacco smoke pollution/ (10787) 


173     exp ALCOHOL DRINKING/ (53408) 


174     exp alcohol deterrents/ (4214) 


175     exp drinking behavior/ (58899) 


176     exp temperance/ (2647) 


177     exp Loneliness/ (2183) 


178     exp EXERCISE/ (115713) 


179     exp Sports/ (114218) 


180     exp exercise therapy/ (30462) 


181     exp physical exertion/ (55019) 


182     exp physical fitness/ (22555) 


183     exp "Physical Education and Training"/ (13758) 


184     exp exercise test/ (51288) 


185     exp walking/ (20457) 


186     exp running/ (13969) 
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187     exp jogging/ (702) 


188     exp bicycling/ (7943) 


189     exp swimming/ (19044) 


190     exp dancing/ (1856) 


191     exp gardening/ (475) 


192     exp fitness centers/ (339) 


193     exp sedentary lifestyle/ (2625) 


194     (health* adj3 (behavior* or behaviour*)).ti,ab. (29899) 


195     ((ageing or aging) adj3 (well or success* or positive* or active* or healthy)).ti,ab. 
(6481) 


196     (food* adj3 choice*).ti,ab. (3151) 


197     dieting.ti,ab. (2965) 


198     (diet* adj3 (health* or balance* or fat* or salt* or sugar* or mediterranean or choice* or 
improv* or unhealthy or nutritious)).ti,ab. (60083) 


199     ((fruit* or vegetable* or salt* or fat* or sugar*) adj3 (intake* or consum* or eat* or 
ate)).ti,ab. (33245) 


200     (undernutrition or undernourish* or under-nutrition* or under-nourish*).ti,ab. (7463) 


201     (multimicronutrient* or multi-micronutrient* or micronutrient* or micro-nutrient* or 
multinutrient* or multi-nutrient*).ti,ab. (8883) 


202     ("five a day" or "5 a day").ti,ab. (179) 


203     ("health check" or "check-up").ti,ab. (5509) 


204     "health mot*".ti,ab. (285) 


205     ((eye or eyesight or sight* or vision* or visual* or hearing) adj3 (test* or check* or 
screen*)).ti,ab. (20270) 


206     (smok* or tobacco or cigar* or nicotine).ti,ab. (252522) 


207     ((Alcohol* or Drunk* or Drink*) and (consum* or misuse or abus* or intoxicat* or 
harmful or excess* or binge or hazardous or heavy or temperan* or abstinen*)).ti,ab. 
(100162) 


208     temperan*.ti,ab. (237) 


209     teetotal*.ti,ab. (257) 


210     (loneli* or lonely).ti,ab. (3656) 


211     (socialis* or socializ*).ti,ab. (9480) 
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212     (social* adj3 (isolat* or network* or contact* or alien*)).ti,ab. (17204) 


213     (sedentary or exercis* or sport*).ti,ab. (251538) 


214     "physical condition*".ti,ab. (4515) 


215     (balance* and (exercise* or retrain* or re-train* or reeducat* or re-educat*)).ti,ab. 
(6739) 


216     inactiv*.ti,ab. (252817) 


217     (walk* or run* or jog* or swim* or danc* or garden* or cycl* or bicycl* or bike* or 
recreation*).ti,ab. (1102662) 


218     ("resistance trainiing" or "acquatic exercis*" or "wellness centre*" or "wellness 
center*").ti,ab. (154) 


219     ("weight gain*" or "weight los*" or "overweight" or "over weight").ti,ab. (130192) 


220     (obesity and "related behavio*").ti,ab. (510) 


221     (overeat* or "over eat*").ti,ab. (1973) 


222     (waist adj3 (circumference* or measur*)).ti,ab. (16292) 


223     ((bmi or "body mass index") adj3 (gain* or loss* or lose* or lost or change*)).ti,ab. 
(4960) 


224     (weight adj2 (cycling or reduc* or los* or maint* or decreas* or increas* or watch* or 
control*)).ti,ab. (106278) 


225     "weight change*".ti,ab. (7524) 


226     ((behavio?r or lifestyle or "life style") adj3 (change* or changing or modification or 
modify or modifying or therapy or therapies or program* or intervention* or counsel*)).ti,ab. 
(47776) 


227     ((physical* or keep* or cardio* or aerobic or fitness) adj3 (fit* or activit* or train*)).ti,ab. 
(115603) 


  







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


360 


APPENDIX F – Search results 
 


Table F1. Databases searches – Primary studies 


Database name Search date # records 
retrieved 


After de 
duplication 


MEDLINE/in-process MEDLINE 12.12.13 1398 1182 


EMBASE 12.12.13 1154 1091 


PsychINFO 12.12.13 3906 3906 


CINAHL 12.12.13 423 423 


Web of knowledge 12.12.13 3440 3440 


Total 10321 10042 
 


Table F2. Websites searched 


Database name Search date # records retrieved 


NHS Evidence Search 26-27.11.13 151 


Public Health Observatories 27.11.13 12 


Health Evidence Canada 27.11.13 39 


Beth Johnson Foundation 27.11.13 14 


British Library 27.11.13 60 


Department of Health 27.11.13 19 


E-Print Network 27.11.13 1 


Total 296 
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APPENDIX G – Excluded studies and reason for exclusion  


G.1 Primary studies 
 


Study Reason excluded 
Abramson JL, Vaccarino V. (2002) Relationship between 
physical activity and inflammation among apparently healthy 
middle-aged and older US adults. Archives of Internal 
Medicine 162(11): 1286-1292. 


X-sect, outcome is 
inflammation 


Agardh EE, Ahlbom A, Andersson T et al. (2007) Socio-
economic position at three points in life in association with 
type 2 diabetes and impaired glucose tolerance in middle-
aged Swedish men and women. International Journal of 
Epidemiology 36(1): 84-92. 


X-sect 


Akbaraly TN, Kivimaki M, Shipley MJ et al. (2010) Metabolic 
syndrome over 10 years and cognitive functioning in late 
midlife: the Whitehall II study. Diabetes Care 33(1): 84-89. 


Not health behaviours 
(HB) 


Akbaraly TN, Portet F, Fustinoni S et al. (2009) Leisure 
activities and the risk of dementia in the elderly. Results from 
the Three-City Study. Neurology 73(11): 854-861. 


Not midlife, analyses in 
older people 


Albanese E, Hardy R, Wills A et al. (2012) No association 
between gain in body mass index across the life course and 
midlife cognitive function and cognitive reserve--the 1946 
British Birth Cohort study. Alzheimer's & Dementia 8(6): 470-
482. 


Obesity is exposure, 
outcome cog fn at age 
53 (<55y) 


Alfred T, Ben-Shlomo Y, Cooper R et al. (2013) Genetic 
variants influencing biomarkers of nutrition are not associated 
with cognitive capability in middle-aged and older adults. 
Journal of Nutrition 143(5): 606-612. 


Exposure not HB 


Almeida, OP, Hulse GK, Lawrence D. (2002) Smoking as a 
risk factor for Alzheimer’s disease: contrasting evidence from 
a systematic review of case–control and cohort studies. 
Addiction 97: 15–28. 


SR, not specifically 
midlife, look at again 
with SRs 


Alter DA, Wijeysundera HC, Franklin B et al. (2012) Obesity, 
lifestyle risk-factors, and health service outcomes among 
healthy middle-aged adults in Canada. BMC Health Services 
Research 12: 238. 


Exposure obesity, 
outcome HC costs 


Anderson R, Anderson D, Hurst C. (2010) Modeling factors 
that influence exercise and dietary change among midlife 
Australian women: results from the Healthy Aging of Women 
Study. Maturitas 67(2): 151-158. 


Not longitudinal, survey 
of midlife - review 1? 


Anonymous. (2003) Summaries for patients. Overweight and 
obesity by middle age are associated with shortened 
lifespan.[Original report in Ann Intern Med. 2003 Jan 
7;138(1):24-32; PMID: 12513041]. Annals of Internal 
Medicine 138(1): I44. 


Summary of Peeters 
paper 
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Anonymous. (2013) Summaries for patients. The association 
between physical fitness and dementia.[Original report in Ann 
Intern Med. 2013 Feb 5;158(3):162-8; PMID: 23381040]. 
Annals of Internal Medicine 158(3): I-36. 


Summary of DeFina 
2013 paper 


Ansari RM. (2009) Effect of physical activity and obesity on 
type 2 diabetes in a middle-aged population. Journal Of 
Environmental & Public Health 195285. 


X-sect 


Anstey KJ, Cherbuin N, Budge M et al. (2011) Body mass 
index in midlife and late-life as a risk factor for dementia: a 
meta-analysis of prospective studies. Obesity Reviews 12(5): 
e426-437.  


SR, BMI as exposure 


Anttila T, Helkala EL, Kivipelto M et al. (2002) Midlife income, 
occupation, APOE status, and dementia: a population-based 
study. Neurology 59(6): 887-893. 


Not HB 


Arnlov J, Ingelsson E, Sundstrom J et al. (2010) Impact of 
body mass index and the metabolic syndrome on the risk of 
cardiovascular disease and death in middle-aged men. 
Circulation 121(2): 230-236. 


Obesity as exposure 


Arnlov J, Sundstrom J, Ingelsson E et al. (2011) Impact of 
BMI and the metabolic syndrome on the risk of diabetes in 
middle-aged men. Diabetes Care 34(1): 61-65. 


Obesity as exposure 


Arvanitakis Z, Wilson RS, Bienias JL et al. (2006) Diabetes 
mellitus and risk of Alzheimer disease and decline in cognitive 
function. Archives of Neurology 61(5):661-6. 


Diabetes is exposure 


Asia Pacific Cohort Studies Collaboration. (2003) Cholesterol, 
coronary heart disease, and stroke in the Asia Pacific 
region. International Journal of Epidemiology 32:563-72. 


Not HB, cholesterol as 
exposure 


Baker DW, Sudano JJ, Albert JM et al. (2001) Lack of health 
insurance and decline in overall health in late middle age. 
New England Journal of Medicine 345(15): 1106-1112. 


Exposure is health 
insurance, outcome 
overall health, follow up 
2 years 


Barengo NC, Hu G, Lakka TA et al. (2004) Low physical 
activity as a predictor for total and cardiovascular disease 
mortality in middle-aged men and women in Finland. 
European Heart Journal 25(24): 2204-2211. 


Not cohort study, 
sequential X-sect 


Barnes D, Yaffe K. (2011) The projected impact of risk factor 
reduction on alzheimer's disease prevalence. Alzheimer's and 
Dementia 1): S511. 


Not specifically midlife 
but important paper. 
Include as SR? 


Barnes DE, Yaffe K, Byers AL et al. (2012) Midlife vs late-life 
depressive symptoms and risk of dementia: differential effects 
for Alzheimer disease and vascular dementia. Archives of 
General Psychiatry 69(5): 493-498. 


Exposure is depression 


Baron-Epel O, Azizi E. (2003) The association between 
counseling, sun protection, and early detection of skin cancer 
in middle-aged Israelis. Cancer Detection & Prevention 27(5): 
338-344. 


X-sect 
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Beeri MS, Goldbourt U. (2011) Late-life dementia predicts 
mortality beyond established midlife risk factors. American 
Journal of Geriatric Psychiatry 19(1): 79-87. 


Exposure is dementia in 
late life, outcome is 
mortality 


Behre CJ, Bergstrom G, Schmidt CB. (2011) Increasing 
leisure time physical activity is associated with less 
prevalence of the metabolic syndrome in healthy middle-aged 
men. Angiology 62(6): 509-512. 


X-sect 


Berentzen TL, Jakobsen MU, Halkjaer J et al. (2011) 
Changes in waist circumference and the incidence of diabetes 
in middle-aged men and women. PLoS ONE 6(8): e23104. 


Exposure is waist 
circumference (same 
paper) 


Berentzen TL, Jakobsen MU, Stegger JG et al. (2011) 
Changes in waist circumference and the incidence of acute 
myocardial infarction in middle-aged men and women. PLoS 
One 6(10): e26849. 


Exposure is waist 
circumference 


Bertrais S, Beyeme-Ondoua JP, Czernichow S et al. (2005) 
Sedentary behaviors, physical activity, and metabolic 
syndrome in middle-aged French subjects. Obesity Research 
13(5): 936-944. 


X-sect 


Beydoun, MA, Wang YF. (2010) Pathways linking 
socioeconomic status to obesity through depression and 
lifestyle factors among young US adults. Journal of Affective 
Disorders 123(1-3): 52-63. 


Not midlife - young 
adults 


Biggs ML, Mukamal KJ, Luchsinger JA et al. (2010) 
Association between adiposity in midlife and older age and 
risk of diabetes in older adults. JAMA 303(24): 2504-2512. 


Exposure is obesity, 
outcome diabetes 


Bjorkelund C, Bondyr-Carlsson D, Lapidus L et al. (2005) 
Sleep disturbances in midlife unrelated to 32-year diabetes 
incidence: the prospective population study of women in 
Gothenburg. Diabetes Care 28(11): 2739-2744. 


Sleep duration and 
problems as exposure 


Bjornholt JV, Erikssen G, Liestol K et al. (2001) Prediction of 
Type 2 diabetes in healthy middle-aged men with special 
emphasis on glucose homeostasis. Results from 22.5 years' 
follow-up. Diabetic Medicine 18(4): 261-267. 


Not HB 


Bodegard J, Erikssen G, Bjornholt JV et al. (2004) Symptom-
limited exercise testing, ST depressions and long-term 
coronary heart disease mortality in apparently healthy middle-
aged men. European Journal of Cardiovascular Prevention & 
Rehabilitation 11(4): 320-327. 


Exposure not HB 


Boone-Heinonen J, Gordon-Larsen P, Kiefe CI et al. (2011) 
Fast food restaurants and food stores: longitudinal 
associations with diet in young to middle-aged adults: the 
CARDIA study. Archives of Internal Medicine 171(13): 1162-
1170. 


Not diagnosed health 
outcomes (diet quality) 


Bowling A, Dieppe P. (2005) What is successful ageing and 
who should define it? BMJ 331 24-31. 


SR of definitions of 
healthy ageing 
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Breeze E, Clarke R, Shipley MJ et al. (2006) Cause-specific 
mortality in old age in relation to body mass index in middle 
age and in old age: follow-up of the Whitehall cohort of male 
civil servants. International Journal of Epidemiology 35(1): 
169-178. 


Exposure is BMI, 
outcome is mortality 


Briggs JE, McKeown PP, Crawford VL et al. (2006) 
Angiographically confirmed coronary heart disease and 
periodontal disease in middle-aged males. Journal of 
Periodontology 77(1): 95-102. 


 


Brown WJ, Mishra G, Lee C et al. (2000) Leisure time 
physical activity in Australian women: Relationship with well 
being and symptoms. Research Quarterly for Exercise and 
Sport 71(3): 206-216. 


X-sect 


Buckley J, Tucker G, Hugo G et al. (2013) The Australian 
baby boomer population--factors influencing changes to 
health-related quality of life over time. Journal of Aging & 
Health 25(1): 29-55. 


Sedentary behaviour 
exposure but follow up 
is 4 years 


Burazeri G, Kark JD. (2010) Prevalence and determinants of 
binge drinking in middle age in a transitional post-communist 
country: a population-based study in Tirana, Albania. Alcohol 
& Alcoholism 45(2): 180-187. 


X-sect 


Busetto L, Romanato G, Zambon S et al. (2009) The effects 
of weight changes after middle age on the rate of disability in 
an elderly population sample. Journal of the American 
Geriatrics Society 57(6): 1015-1021. 


Exposure is weight 
loss/weight gain 


Calton BA, Lacey JV Jr, Schatzkin A et al. (2006) Physical 
activity and the risk of colon cancer among women: A 
prospective cohort study (United States). International Journal 
of Cancer 15;119(2):385-91. 


Mean age at baseline 
61 y and >92% 
postmenopausal. But 
not specifically midlife, 
includes >65 years and 
not separated in 
analysis. 


Carlsson S, Hammar N, Efendic S et al. (2000) Alcohol 
consumption, Type 2 diabetes mellitus and impaired glucose 
tolerance in middle-aged Swedish men. Diabetic Medicine 
17(11): 776-781. 


X-sect 


Carroll D, Phillips AC, Ring C et al. (2005) Life events and 
hemodynamic stress reactivity in the middle-aged and elderly. 
Psychophysiology 42(3): 269-276. 


X-sect 


Carroll S, Cooke CB, Butterly RJ et al. (2001) Associations of 
leisure-time physical activity and obesity with atherogenic 
lipoprotein-lipid markers among non-smoking middle-aged 
men. Scandinavian Journal of Medicine & Science in Sports 
11(1): 38-46. 


X-sect 


Carroll S, Cooke CB, Butterly RJ. (2000) Leisure time 
physical activity, cardiorespiratory fitness, and plasma 
fibrinogen concentrations in nonsmoking middle-aged men. 
Medicine & Science in Sports & Exercise 32(3): 620-626. 


X-sect 
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Carroll S, Cooke CB, Butterly RJ. (2000) Metabolic clustering, 
physical activity and fitness in nonsmoking, middle-aged men. 
Medicine & Science in Sports & Exercise 32(12): 2079-2086. 


X-sect 


Caspers K, Arndt S, Yucuis R et al. (2010) Effects of alcohol- 
and cigarette-use disorders on global and specific measures 
of cognition in middle-age adults. Journal of Studies on 
Alcohol & Drugs 71(2): 192-200. 


Outcomes midlife 


Caspers KM, Yucuis R, McKirgan LM et al. (2009) Lifetime 
substance misuse and 5-year incidence rates of emergent 
health problems among middle-aged adults. Journal of 
Addictive Diseases 28(4): 320-331. 


Outcomes midlife - X-
sect? 


Cassidy A, Mukamal KJ, Liu L et al. (2013) High anthocyanin 
intake is associated with a reduced risk of myocardial 
infarction in young and middle-aged women. Circulation 
127(2): 188-196. 


Mean age at baseline is 
25-42 (mean 36) 


Castelo-Branco C, Blumel JE, Roncagliolo ME et al. (2003) 
Age, menopause and hormone replacement therapy 
influences on cardiovascular risk factors in a cohort of middle-
aged Chilean women. Maturitas 45(3): 205-212. 


Exposures measured 
include smoking and 
sedentary behaviour but 
no analysis of 
associations with DDF, 
just follow up of same 
measures 5 years later. 


Ceria-Ulep CD, Grove J, Chen R et al. (2010) Physical 
aspects of healthy aging: assessments of three measures of 
balance for studies in middle-aged and older adults. Current 
Gerontology & Geriatrics Research 2010: 849761. 


X-sect 


Chen M, He M, Min X et al. (2013) Different physical activity 
subtypes and risk of metabolic syndrome in middle-aged and 
older Chinese people. PLoS One 8(1): e53258. 


X-sect 


Cheung YB, Machin D, Karlberg J et al. (2004) A longitudinal 
study of pediatric body mass index values predicted health in 
middle age. Journal of Clinical Epidemiology 57(12): 1316-
1322. 


Exposure in childhood, 
outcomes midlife 


Chi D, Nakano M, Yamamoto K. (2003) Correlates of serum 
high-density lipoprotein cholesterol: a community-based study 
of middle-aged and older men and women in Japan. Asia-
Pacific Journal of Public Health 15(1): 17-22. 


X-sectional 


Chiang CJ, Yip PK, Wu SC et al. (2007) Midlife risk factors for 
subtypes of dementia: a nested case-control study in Taiwan. 
American Journal of Geriatric Psychiatry 15(9): 762-771. 


 


Choi JK, Kim MY, Kim JK et al. (2011) Association between 
short sleep duration and high incidence of metabolic 
syndrome in midlife women. Tohoku Journal of Experimental 
Medicine 225(3): 187-193. 


Midlife outcomes 
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Cholesterol Treatment Trialists’ (CTT) Collaboration. (2010) 
Effi cacy and safety of more intensive lowering of LDL 
cholesterol: a meta-analysis of data from 170 000 participants 
in 26 randomised trials. Lancet 376: 1670–81. 


Statin therapy, drugs 


Chou KL, Liang K, Mackenzie CS. (2011) Binge drinking and 
Axis I psychiatric disorders in community-dwelling middle-
aged and older adults: results from the National 
Epidemiologic Survey on Alcohol and Related Conditions 
(NESARC). Journal of Clinical Psychiatry 72(5): 640-647. 


Binge drinking and 
psychiatric disorders 3 
yr follow up 


Cosgrove MC, Franco OH, Granger SP et al. (2007) Dietary 
nutrient intakes and skin-aging appearance among middle-
aged American women.[Erratum appears in Am J Clin Nutr. 
2008 Aug;88(2):480]. American Journal of Clinical Nutrition 
86(4): 1225-1231. 


X-sect 


Cournot M, Marquie JC, Ansiau D et al. (2006) Relation 
between body mass index and cognitive function in healthy 
middle-aged men and women. Neurology 67(7): 1208-1214. 


Relation between BMI 
and cognition 


Covinsky KE, Yaffe K, Lindquist K et al. (2010) Depressive 
symptoms in middle age and the development of later-life 
functional limitations: the long-term effect of depressive 
symptoms. Journal of the American Geriatrics Society 58(3): 
551-556. 


Exposure is depression 


Crane PK, Gibbons LE, Arani K et al. (2009) Midlife use of 
written Japanese and protection from late life dementia. 
Epidemiology 20(5): 766-774. 


Midlife use of Japanese 
but could have been 
learnt in childhood, not a 
midlife behaviour 


Crichton GE, Murphy KJ, Bryan J. (2010) Dairy intake and 
cognitive health in middle-aged South Australians. Asia 
Pacific Journal of Clinical Nutrition 19(2): 161-171. 


X-sectional 


Czernichow S, Bruckert E, Bertrais S et al. (2007) 
Hypertriglyceridemic waist and 7.5-year prospective risk of 
cardiovascular disease in asymptomatic middle-aged men. 
International Journal of Obesity 31(5): 791-796. 


Weight at midlife, 2 year 
follow up 


Czernichow S, Mennen L, Bertrais S et al. (2002) 
Relationships between changes in weight and changes in 
cardiovascular risk factors in middle-aged French subjects: 
effect of dieting. International Journal of Obesity & Related 
Metabolic Disorders: Journal of the International Association 
for the Study of Obesity 26(8): 1138-1143. 


Exposure is WC/TG 


Dahl A, Hassing LB, Fransson E et al. (2010) Being 
overweight in midlife is associated with lower cognitive ability 
and steeper cognitive decline in late life. Journals of 
Gerontology Series A-Biological Sciences & Medical Sciences 
65(1): 57-62. 


Exposure is OW, not 
health behaviour 


Dahl AK, Hassing LB, Fransson EI et al. (2013) Body mass 
index across midlife and cognitive change in late life. 
International Journal of Obesity 37(2): 296-302. 


 Exposure is BMI 
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Dai Q, Borenstein AR Wu Y et al. (2006) Fruit and vegetable 
juices and Alzheimer’s Disease: The Kame Project. The 
American Journal of Medicine 119(9): 751-759. 


>65y at baseline 


Danesh J, Saracci R, Berglund G et al. (2007) EPIC-Heart: 
the cardiovascular component of a prospective study of 
nutritional, lifestyle and biological factors in 520,000 middle-
aged participants from 10 European countries. European 
Journal of Epidemiology 22(2): 129-141. 


No results, protocol 


Danforth KN, Townsend MK, Lifford K et al. (2006) Risk 
factors for urinary incontinence among middle-aged women. 
American Journal of Obstetrics & Gynecology 194(2): 339-
345. 


X-sect 


Daroszewski EB. (2004) Dietary fat consumption, readiness 
to change, and ethnocultural association in midlife African 
American women. Journal of Community Health Nursing 
21(2): 63-75. 


Not cohort study 


Daviglus ML, Liu K, Pirzada A et al. (2003). Favorable 
cardiovascular risk profile in middle age and health-related 
quality of life in older age. Archives of Internal Medicine 
163(20): 2460-2468. 


Smoking but cannot 
separate smoking from 
other risk factors 


Daviglus ML, Liu K, Pirzada A et al. (2005) Relationship of 
fruit and vegetable consumption in middle-aged men to 
medicare expenditures in older age: the Chicago Western 
Electric Study. Journal of the American Dietetic Association 
105(11): 1735-1744. 


Diet, outcome is health 
costs in older age 


Daviglus ML, Liu K, Yan LL et al. (2003) Body mass index in 
middle age and health-related quality of life in older age: the 
Chicago heart association detection project in industry study. 
Archives of Internal Medicine 163(20): 2448-2455.  


Midlife exposure is BMI 


Daviglus ML, Liu K, Yan LL et al. (2004) Relation of body 
mass index in young adulthood and middle age to Medicare 
expenditures in older age. JAMA 292(22): 2743-2749. 


Midlife exposure is BMI 


Davis NC, Friedrich D. (2010) Age stereotypes in middle-aged 
through old-old adults. International Journal of Aging & 
Human Development 70(3): 199-212. 


 


de Lauzon-Guillain B, Balkau B, Charles MA et al. (2010) 
Birth weight, body silhouette over the life course, and incident 
diabetes in 91,453 middle-aged women from the French 
Etude Epidemiologique de Femmes de la Mutuelle Generale 
de l'Education Nationale (E3N) Cohort. Diabetes Care 33(2): 
298-303. 


Exposure is body 
silhouette 


Deary IJ, Allerhand M, Der G. (2009) Smarter in middle age, 
faster in old age: a cross-lagged panel analysis of reaction 
time and cognitive ability over 13 years in the West of 
Scotland Twenty-07 Study. Psychology & Aging 24(1): 40-47. 


Exposure is processing 
speed 
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Defina LF, Willis BL, Radford NB et al. (2013) The association 
between midlife cardiorespiratory fitness levels and later-life 
dementia: a cohort study.[Summary for patients in Ann Intern 
Med. 2013 Feb 5;158(3):I-36; PMID: 23381057]. Annals of 
Internal Medicine 158(3): 162-168. 


Exposure is physical 
fitness 


Delavar M, Lye M, Hassan S et al. (2011) Physical activity, 
nutrition, and dyslipidemia in middle-aged women. Iranian 
Journal of Public Health 40(4): 89-98. 


X-sect 


Demakakos P, Pierce MB, Hardy R. (2010) Depressive 
symptoms and risk of type 2 diabetes in a national sample of 
middle-aged and older adults: the English longitudinal study 
of aging. Diabetes Care 33(4): 792-797. 


Exposure is depression 


den Ouden ME, Schuurmans MJ, Brand JS et al. (2013) 
Physical functioning is related to both an impaired physical 
ability and ADL disability: a ten year follow-up study in middle-
aged and older persons. Maturitas 74(1): 89-94. 


Physical function 
measured at baseline 


Denollet J, Maas K, Knottnerus A et al. (2009) Anxiety 
predicted premature all-cause and cardiovascular death in a 
10-year follow-up of middle-aged women. Journal of Clinical 
Epidemiology 62(4): 452-456. 


Exposure is anxiety 


Deshpande N, Metter EJ, Guralnik J et al. (2013) Predicting 
3-year incident mobility disability in middle-aged and older 
adults using physical performance tests. Archives of Physical 
Medicine & Rehabilitation 94(5): 994-997. 


Exposure is physical 
performance, only 3 
year follow up. 


Dhingra R, Sullivan L, Jacques PF et al. (2007) Soft drink 
consumption and risk of developing cardiometabolic risk 
factors and the metabolic syndrome in middle-aged adults in 
the community.[Erratum appears in Circulation. 2007 Dec 
4;116(23):e557]. Circulation 116(5): 480-488. 


Exposure is soft drink 
consumption, 4 year 
follow up, outcome is 
metabolic syndrome 


Driscoll I, Beydoun MA, An Y et al. (2012) Midlife obesity and 
trajectories of brain volume changes in older adults. Human 
Brain Mapping 33(9): 2204-2210. 


Exposure is obesity 


Du H, van Bakel MME, Slimani N et al. (2009) Dietary 
glycaemic index, glycaemic load and subsequent changes of 
weight and waist circumference in European men and 
women. International Journal of Obesity 33(11): 1280-1288. 


Not specifically midlife, 
age range is 20-78 
years 


Ecob R, Sutton G, Rudnicka A et al. (2008) Is the relation of 
social class to change in hearing threshold levels from 
childhood to middle age explained by noise, smoking, and 
drinking behaviour? International Journal of Audiology 47(3): 
100-108. 


Exposure in childhood, 
outcomes in middle age. 


Ekelund U, Besson H, Luan JA et al. (2011) Physical activity 
and gain in abdominal adiposity and body weight: prospective 
cohort study in 288,498 men and women. American Journal 
of Clinical Nutrition. 93:4;826-835. 


Not specifically midlife, 
broader age range. 
Results stratified by > or 
<50 y so may not be 
that useful for assessing 
midlife population 
specifically. 
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Elbaz A, Sabia S, Brunner E et al. (2013) Association of 
walking speed in late midlife with mortality: results from the 
Whitehall II cohort study. Age 35(3): 943-952. 


Exposure is walking 
speed 


Elovainio M, Kivimaki M, Ferrie JE et al. (2009) Physical and 
cognitive function in midlife: reciprocal effects? A 5-year 
follow-up of the Whitehall II study. Journal of Epidemiology & 
Community Health 63(6): 468-473. 


Exposure is physical 
function in midlife 


Emberson JR, Whincup PH, Morris RW et al. (2004) Social 
class differences in coronary heart disease in middle-aged 
British men: implications for prevention. International Journal 
of Epidemiology 33(2): 289-296. 


Exposure is social class 


Eriksson M, Udden J, Hemmingsson E et al. (2010) Impact of 
physical activity and body composition on heart function and 
morphology in middle-aged, abdominally obese women. 
Clinical Physiology and Functional Imaging Sep;30(5):354-9.  


Intervention study 6 
month follow up 


Etgen T, Sander D, Huntgeburth U. (2010) Physical activity 
and incident cognitive impairment in elderly persons: the 
INVADE study. Archives of Internal Medicine 170(2):186-193. 


Relevant PA - cognition 
but follow-up 2 years, 
mean age at baseline 
>65 y. 


Falba T. (2005) Health events and the smoking cessation of 
middle aged Americans. Journal of Behavioral Medicine 
28(1): 21-33. 


Exposure is serious 
health events, outcome 
is smoking. 


Farzadfar F, MM Finucane, Danaei G et al. (2011) National, 
regional, and global trends in serum total cholesterol since 
1980: systematic analysis of health examination surveys and 
epidemiological studies with 321 country-years and 3.0 million 
participants. Lancet 377:578-86. 


Cholesterol trends data 
not HB 


Feinglass J, Lin S, Thompson J et al. (2007) Baseline health, 
socioeconomic status, and 10-year mortality among older 
middle-aged Americans: findings from the Health and 
Retirement Study, 1992 2002. Journals of Gerontology Series 
B-Psychological Sciences & Social Sciences 62(4): S209-
217. 


 


Fernandez-Alonso AM, Trabalon-Pastor M, Vara C et al. 
(2012) Life satisfaction, loneliness and related factors during 
female midlife. Maturitas 72(1): 88-92. 


X-sect 


Field AE, Wing RR, Manson JE et al. (2001) Relationship of a 
large weight loss to long-term weight change among young 
and middle-aged US women. International Journal of Obesity 
& Related Metabolic Disorders: Journal of the International 
Association for the Study of Obesity 25(8): 1113-1121. 


Weight as exposure 


Fitzpatrick AL, Kuller LH, Lopez OL et al. (2009) Midlife and 
late-life obesity and the risk of dementia: cardiovascular 
health study. Archives of Neurology 66(3): 336-342. 


Exposure is obesity, 
outcome is dementia 
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Flood A, Rastogi T, Wirfalt E et al. (2008) Dietary patterns as 
identified by factor analysis and colorectal cancer among 
middle-aged Americans. American Journal of Clinical Nutrition 
88(1): 176-184. 
 


 


Flugsrud GB, Nordsletten L, Espehaug B et al. (2007) The 
effect of middle-age body weight and physical activity on the 
risk of early revision hip arthroplasty: a cohort study of 1,535 
individuals. Acta Orthopaedica 78(1): 99-107. 


Not primary incidence of 
hip arthroplasty but 
subsequent loosening of 
hip replacements 


Franco, M, Ordunez P, Caballero B et al. (2007) Impact of 
energy intake, physical activity, and population-wide weight 
loss on cardiovascular disease and diabetes mortality in 
Cuba, 1980-2005. American Journal of Epidemiology 
166:12;1374-1380. 


Not specifically midlife, 
age 15-74 


Fratiglioni L , Paillard-Borg S, Winblad B. (2004) An active 
and socially integrated lifestyle in late life might protect 
against dementia. Lancet Neurology Jun;3(6):343-53. 


Review, not SR, social 
networks and dementia. 
Only 1 study in midlife 
(Hulsch 1999), rest all 
mean age >65y. 


Freedman VA, Martin LG, Schoeni RF et al. (2008) Declines 
in late-life disability: the role of early- and mid-life factors. 
Social Science & Medicine 66(7): 1588-1602. 


No HB at midlife 


Gallo LC, Jimenez JA, Shivpuri S et al. (2011) Domains of 
chronic stress, lifestyle factors, and allostatic load in middle-
aged Mexican-American women. Annals of Behavioral 
Medicine 41(1): 21-31. 


Exposure is stress, 
outcome is allostatic 
load. Age 40-65. X-sect 


Gallo LC, Troxel WM, Matthews KA et al. (2003) Marital 
status and quality in middle-aged women: Associations with 
levels and trajectories of cardiovascular risk factors. Health 
Psychology 22(5): 453-463. 


Exposure is marital 
status/quality 


Gautam P, Cherbuin N, Sachdev PS et al. (2011) 
Relationships between cognitive function and frontal grey 
matter volumes and thickness in middle aged and early old-
aged adults: the PATH Through Life Study. Neuroimage 
55(3): 845-855. 


X-sect. Exposure is grey 
matter volume. 
Outcome is cog fn. 


George ES, Rosenkranz RR, Kolt GS. (2013) Chronic disease 
and sitting time in middle-aged Australian males: findings 
from the 45 and Up Study. International Journal of Behavioral 
Nutrition & Physical Activity 10:20. 


X-sect analysis.  


Ginty AT, Carroll D, Roseboom TJ et al. (2013) Depression 
and anxiety are associated with a diagnosis of hypertension 5 
years later in a cohort of late middle-aged men and women. 
Journal of Human Hypertension 27(3): 187-190. 


Exposure is depression 
and anxiety.  


Goon JA, Aini AH, Musalmah M et al. (2009) Effect of Tai Chi 
exercise on DNA damage, antioxidant enzymes, and 
oxidative stress in middle-age adults. Journal of Physical 
Activity & Health 6(1): 43-54. 


Exposure is Tai Chi, 
sedentary behaviour. 
Outcome is DNA 
damage but not specific 
health conditions. 
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value of established risk factors for total and cardiovascular 
disease mortality when measured before middle age? Pooled 
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European Journal of Cardiovascular Prevention & 
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Age 15-35 at baseline 


Gray L, Lee IM, Sesso HD et al. (2011) Blood pressure in 
early adulthood, hypertension in middle age, and future 
cardiovascular disease mortality: HAHS (Harvard Alumni 
Health Study). Journal of the American College of Cardiology 
58(23): 2396-2403. 


Links between blood 
pressure and later CVD, 
mortality - pre-
conditions 


Guan JW, Huang CH, Li YH et al. (2011) No association 
between hypertension and risk for Alzheimer's disease: a 
meta-analysis of longitudinal studies. Journal of Alzheimer’s 
Disease 27(4): 799-807. 


Exposure is 
hypertension 


Guo X, Pantoni L, Simoni M et al. (2006) Midlife respiratory 
function related to white matter lesions and lacunar infarcts in 
late life: the Prospective Population Study of Women in 
Gothenburg, Sweden. Stroke 37(7): 1658-1662. 


Exposure is respiratory 
function, age 70-92 at 
baseline. 


Gureje O, Ogunniyi A, Kola L et al. (2011) Incidence of and 
risk factors for dementia in the Ibadan study of aging. Journal 
of American Geriatric Society 59(5):869-74. 


Age >65 at baseline 


Gustafsson PE, Janlert U, Theorell T et al. (2012) Do peer 
relations in adolescence influence health in adulthood? Peer 
problems in the school setting and the metabolic syndrome in 
middle-age. PLoS One 7(6): e39385. 


Exposure is peer 
problems in 
adolescence (16y). 
Outcome is metabolic 
syndrome in midlife. 


Guthrie JR, Dennerstein L, Taffe JR et al. (2004) The 
menopausal transition: a 9-year prospective population-based 
study. The Melbourne Women's Midlife Health Project. 
Climacteric 7(4): 375-389. 


 


Hall MH, Muldoon MF, Jennings JR et al. (2008) Self-reported 
sleep duration is associated with the metabolic syndrome in 
midlife adults. Sleep 31(5): 635-643. 


X-sect 


Hall MH, Okun ML, Sowers M, et al. (2012) Sleep is 
associated with the metabolic syndrome in a multi-ethnic 
cohort of midlife women: the SWAN Sleep Study. Sleep 
35(6):783-90.  


X-sect 


Ham E, Choi H, Seo JT et al. (2009) Risk factors for female 
urinary incontinence among middle-aged Korean women. 
Journal of Women’s Health 18(11):1801-6. 


X-sect 


Hamer M, Chida Y. (2009) Physical activity and risk of 
neurodegenerative disease: a systematic review of 
prospective evidence. Psychological Medicine 39: 03-11. 


Exposure is fitness, 3 yr 
follow-up 
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Hamer M, Steptoe A. (2009) Prospective study of physical 
fitness, adiposity, and inflammatory markers in healthy 
middle-aged men and women. American Journal of Clinical 
Nutrition 89(1): 85-89. 


SR, most studies in 
people age >65. 3 
studies <65 - check 
primary for inclusion - 
Chen 2005, Rovio 2005, 
Yamada 2003. 


Hart CL, Hole DJ, Lawlor DA et al. (2007) How many cases of 
Type 2 diabetes mellitus are due to being overweight in 
middle age? Evidence from the Midspan prospective cohort 
studies using mention of diabetes mellitus on hospital 
discharge or death records. Diabetic Medicine 24(1):73-80. 


Exposure is BMI 


Hartman-Stein PE, Potkanowicz ES. (2003) Behavioral 
determinants of healthy aging: good news for the baby 
boomer generation. Online Journal of Issues in Nursing 8(2): 
6. 


Review but not SR 


Haseli-Mashhadi N, Pan A, Ye X et al. (2009) Self-rated 
health in middle-aged and elderly Chinese: distribution, 
determinants and associations with cardio-metabolic risk 
factors. BMC Public Health 9:368. 


X-sect, exposure is self-
rated health 


Hassing LB, Dahl AK, Pedersen NL et al. (2010) Overweight 
in midlife is related to lower cognitive function 30 years later: 
a prospective study with longitudinal sssessments. Dement 
and Geriatric Cognitive Disorders 29: c543-552. 


Exposure is overweight 
in midlife 


Hassing LB, Dahl AK, Thorvaldsson D et al. (2009) 
Overweight in Midlife and Risk of Dementia: A 40-Year 
Follow-up Study. International Journal of Obesity (8):893-8.  


Exposure is overweight 
in midlife 


Hatch SL, Feinstein L, Link BG et al. (2007) The Continuing 
Benefits of Education: Adult Education and Midlife Cognitive 
Ability in the British 1946 Birth Cohort. Journal of 
Gerontology: Social Sciences 62B(6): S404–S414. 


Outcomes at midlife 


Haveman-Nies A, De Groot LCPGM, van Stavern WA. (2003) 
Dietary quality, lifestyle factors and healthy ageing in Europe: 
the SENECA study. Age & Ageing 32: 427-434. 


Age 70-75 at baseline. 


Hawkley LC, Thisted RA, Masi CM et al. (2010) Loneliness 
predicts increased blood pressure: five-year cross-lagged 
analyses in middle-aged and older adults. Psychology and 
Aging 25(1): 132-41.  


Exposure is loneliness 
(poss relevant?) but 
follow up  is 4 yrs. 


Heir T, T. Erikssen J, Sandvik L. (2011) Overweight as 
predictor of long-term mortality among healthy, middle-aged 
men: A prospective cohort study. Preventive Medicine 52: 
223-226. 


Exposure is overweight 


Henriksson K, Lindblad U, Gullberg B et al. (2002) 
Development of hypertension over 6 years in a birth cohort of 
young middle-aged men: the Cardiovascular Risk Factor 
Study in southern Sweden (CRISS). Journal of Internal 
Medicine 252: 21-26. 


Baseline ages 37,40,43, 
follow up 6 years but 
only to 49 years mas 
(<55 y) 


Henriksson KM, Lindblad U, Agren B et al. (2001) 
Associations between body height, body composition and 
cholesterol levels in middle-aged men. The coronary risk 
factor study in southern Sweden (CRISS). European Journal 
of Epidemiology 17: 521-526. 


Baseline ages 37,40,43, 
follow up 6 years but 
only to 49 years mas 
(<55 y) 
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determinants for the development of blood pressure in a birth 
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Epidemiology 18: 955-963. 


Baseline ages 37,40,43, 
follow up 6 years but 
only to 49 years mas 
(<55 y) 


Heraclides A, Chandola T, Witte DR et al. (2009) 
Psychosocial stress at work doubles the risk of type 2 
diabetes in middle-aged women: evidence from the Whitehall 
II study. Diabetes Care 32(12): 2230-5. 


Psychosocial stress as 
risk factor 


Hernelahti M, Kujala UM, Kaprio J et al. (2002) Long-term 
vigorous training in young adulthood and later physical activity 
as predictors of hypertension in middle-aged and older men. 
International Journal of Sports Medicine 23(3): 178-82. 


Population is elite 
athletes, includes young 
adulthood, not midlife 
specifically 


Hirokawa W, Nakamura K, Sakurai M et al. (2010) Mild 
metabolic abnormalities, abdominal obesity and the risk of 
cardiovascular diseases in middle-aged Japanese men. 
Journal of Atherosclerosis and Thrombosis 17(9):934-43. 


Exposure is BP, lipids, 
glucose, obesity. 


Hjerkinn EM, Sandvik L, Hjermann I et al. (2004) Effect of diet 
intervention on long-term mortality in healthy middle-aged 
men with combined hyperlipidaemia. Journal of Internal 
Medicine 255(1): 68-73. 


Intervention study - 
review 3 


Ho SH, Li CS, Liu CC. (2009) The influence of chronic 
disease, physical function, and lifestyle on health transition 
among the middle-aged and older persons in Taiwan. Journal 
of Nursing Research 17(2): 136-43. 


Relevant lifestyle 
behaviours but 4 yr 
follow up (Taiwan) 


Hoffman BM, Blumenthal JA, Babyak MA et al. (2008). 
Exercise fails to improve neurocognition in depressed middle- 
aged and older adults. Medicine & Science in Sports & 
Exercise 40(7): 1344-1352. 


Intervention study - 
review 3? 


Hoffman GJ, Lee J, Mendez-Luck CA. (2012)  Health 
behaviors among baby boomer informal Caregivers. The 
Gerontologist 52(2): 219-230. 


X-sect analysis 


Holahan CK. (2003) Stability and change in positive self-
appraisal from midlife to later aging. International Journal of 
Aging and Human Development 56(3): 247-67.  


Exposure is self-
appraisal of having lived 
up to one's abilities' 


Holm K, Dan A, Wilbur J et al. (2002) A longitudinal study of 
bone density in midlife women. Health Care For Women 
International 23(6-7): 678-91. 


2 year follow up but 
relevant exposures and 
outcomes 


Holmberg AH, Nilsson PM, Nilsson J-Å et al. (2008) The 
Association between Hyperglycemia and Fracture Risk in 
Middle Age. A Prospective, Population-Based Study of 22,444 
Men and 10,902 Women. The Journal of Clinical 
Endocrinology & Metabolism 93(3):815-22. 


Exposure is fasting 
glucose 


Holtermann A, Mortensen OS, Burr H et al. (2010) Long work 
hours and physical fitness: 30-year risk of ischaemic heart 
disease and all-cause mortality among middle-aged 
Caucasian men. Heart 96(20):1638-44. 


Exposure is long worl 
hours/fitness 
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Horsten M, Mittleman MA, Wamala SP et al. (2000) 
Depressive symptoms and lack of social integration in relation 
to prognosis of CHD in middle-aged women. The Stockholm 
Female Coronary Risk Study. European Heart Journal 
21(13):1072-80 


In women with existing 
CHD 


Houston DK, Cai J, Stevens J. (2009) Overweight and obesity 
in young and middle age and early retirement: The ARIC 
Study. Obesity 17, 143–149. 


Exposure is 
OW/obesity, outcome is 
early retirement 


Hu Y, Block G, Sternfeld B et al. (2009) Dietary glycemic load, 
glycemic index, and associated factors in a multiethnic cohort 
of midlife women. The Journal of the American College of 
Nutrition 28(6):636-47.  


X-sect analysis 


Hultsch DF, Hertzog C, Small BJ et al. (1999) Use it or lose it: 
engaged lifestyle as a buffer of cognitive decline in aging? 
Psychology and Aging  14(2), 245. 


Social networks and 
dementia - only midlife 
paper identified from 
Fratiglioni review but 
1999 so pre-2000. 


Huuskonen J, Väisänen SB, Kröger H et al. (2000) 
Determinants of bone mineral density in middle aged men: a 
population-based study. Osteoporos International 11(8):702-
8. 


Exposure is BMI 


Huuskonen J, Väisänen SB, Kröger H et al. (2001) Regular 
physical exercise and bone mineral density: a four-year 
controlled randomized trial in middle-aged men. The 
DNASCO study. Osteoporos International 12(5):349-55. 


Intervention study - 
review 3? 


Hwang GS, Choi JW, Choi SH et al. (2012) Effects of a 
tailored health promotion program to reduce cardiovascular 
disease risk factors among middle-aged and advanced-age 
bus drivers. Asia Pac Journal of Public Health 24(1):117-27. 


Intervention - rev 3? 


Hwang LC, Chen SC, Chen CJ. (2011) Increased risk of 
mortality from overweight and obesity in middle-aged 
individuals from six communities in Taiwan. Journal of the 
Formosan Medical Association 110(5):290-8. 


Exposure is BMI 


Imagama S, Ito Z, Wakao N, et al. (2013) Influence of sagittal 
balance and physical ability associated with exercise on 
quality of life in middle-aged and elderly people. Archives of 
Osteoporos 6:13–20 


X-sect analysis 


Imano H, Kitamura A, Sato S et al. (2009) Trends for blood 
pressure and its contribution to stroke incidence in the middle-
aged Japanese population: the Circulatory Risk in 
Communities Study (CIRCS). Stroke 40(5):1571-7. 


BP exposure 


Inoue M, Hanaoka T, Sasazuki S et al. (2004) Impact of 
tobacco smoking on subsequent cancer risk among middle-
aged Japanese men and women: data from a large-scale 
population-based cohort study in Japan - the JPHC study. 
Preventive Medicine 38(5):516-22. 


X-sect analysis 
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Iso H, Imano H, Nakagawa Y et al. (2002) One-year 
community-based education program for 
hypercholesterolemia in middle-aged Japanese: a long-term 
outcome at 8-year follow-up. Atherosclerosis 164(1):195-202. 


Intervention study - 
review 3? 


Jain P, Jain P, Bhandari S et al. (2008) A case-control study 
of risk factors for coronary heart disease in urban Indian 
middle-aged males. Indian Heart Journal 60(3):233-40. 


X-sectional analysis 


Jakovljević B, Stojanov V, Lović D et al. (2011) Obesity and 
fat distribution as predictors of aortoiliac peripheral arterial 
disease in middle-aged men. European Journal of Internal 
Medicine 22(1):84-8. 


Exposure is obesity 


Jang SY, Ju EY, Choi S et al. (2012) Prehypertension and 
obesity in middle-aged Korean men and women: the third 
Korea national health and nutrition examination survey 
(KNHANES III) study. Journal Of Public Health 34(4):562-9. 


Exposure is obesity 


Jayalath VH, de Souza RJ, Sievenpiper, JL et al. (2013) 
Effect of dietary pulses on blood pressure: a systematic 
review and meta-analysis of controlled feeding trials. 
American Journal of Hypertension 27(1): 56-64. 


Review of intervention 
studies - consider for 
rev 3 


Jeong JY, Lee SK, Kang YW et al. (2011) Relationship 
between ED and depression among middle-aged and elderly 
men in Korea: Hallym aging study. International Journal of 
Impotence Research 23(5): 227-34. 


Exposure is erectile 
dysfunction 


Jin L, Huang Y, Bi Y et al. (2011) Association between alcohol 
consumption and metabolic syndrome in 19,215 middle-aged 
and elderly Chinese. Diabetes Research and Clinical Practice 
92(3):386-92. 


X-sect 


Johansson E, Leijon O, Falkstedt D et al. (2012) Educational 
differences in disability pension among Swedish middle-aged 
men: role of factors in late adolescence and work 
characteristics in adulthood. Journal of Epidemiology and 
Community Health 66(10): 901-907.  


X-sect in midlife, 
exposure in 
adolescence 


Johansson L, Guo X, Hällström T et al. (2013) Common 
psychosocial stressors in middle-aged women related to 
longstanding distress and increased risk of Alzheimer’s 
disease: a 38 year longitudinal population study. BMJ Open 
3(9): e003142.  


Exposure is 
psychosocial stressors 


Johansson S, Wilhelmsen L, Welin C et al. (2010) Obesity, 
smoking and secular trends in cardiovascular risk factors in 
middle-aged women: data from population studies in 
Göteborg from 1980 to 2003. Journal of Internal Medicine 
268(6):594-603. 


Prevalence/trends 


Jood K, Jern C, Wilhelmsen L et al. (2004) Body mass index 
in mid-life is associated with a first stroke in men: a 
prospective population study over 28 years. Stroke 35(12): 
2764-9. 


Exposure is BMI 


Joosten H, van Eersel ME, Gansevoort RT et al. (2013) 
Cardiovascular risk profile and cognitive function in young, 
middle-aged, and elderly subjects. Stroke 44(6):1543-9.  


X-sect 
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Jovanovic GK, Zezelj SP, Malatestinić Đ et al. (2010) Diet 
quality of middle age and older women from Primorsko-
Goranska County evaluated by healthy eating index and 
association with body mass index. Collegium Antropologicum 
34 Suppl 2: 155-160. 


X-sect 


Kaffashian S, Dugravot A, Brunner EJ et al. (2013) Midlife 
stroke risk and cognitive decline: A 10-year follow-up of the 
Whitehall II cohort study. Alzheimers & Dementia 9(5):572-9. 


Exposure is stroke risk - 
includes smoking but 
cannot be separated 
from other stroke risk 
factors 


Kalmijn S, van Boxtel MP, Ocké M et al. (2004) Dietary intake 
of fatty acids and fish in relation to cognitive performance at 
middle age. Neurology 62(2): 275-80. 


X-sect, midlife outcomes 


Kalmijn S, van Boxtel MP, Verschuren MW et al. (2002) 
Cigarette smoking and alcohol consumption in relation to 
cognitive performance in middle age. American Journal of 
Epidemiology 156(10): 936-44. 


Outcomes are midlife 


Kamijo T, Murakami M. (2009) Regular physical exercise 
improves physical motor functions and biochemical markers 
in middle-age and elderly women. Journal of Physical Activity 
and Health 6(1): 55-62. 


Intervention study 
review 3? 


Karp A, Andel R, Parker MG et al. (2009) Mentally stimulating 
activities at work during midlife and dementia risk after age 
75: follow-up study from the Kungsholmen Project. American 
Journal of Geriatric Psychiatry 17(3): 227-36.  


Exposure is mentally 
stimulating work 


Karp A, Kåreholt I, Qiu C et al. (2004) Relation of education 
and occupation-based socioeconomic status to incident 
Alzheimer’s disease.. American Journal of Epidemiology 
159(2): 175-183. 


Exposure is level of 
education/SES 


Karp A, Paillard-Borg S, Wang HX et al. (2006) Mental, 
physical and social components in leisure activities equally 
contribute to decrease dementia risk. Dementia and Geriatric 
Cognitive Disorders 21(2): 65-73. 


Exposure is in over 75 
years age 


Karpansalo M, Manninen P, Lakka TA et al. (2002) Physical 
workload and risk of early retirement: prospective population-
based study among middle-aged men. Journal of 
Occupational and Environmental Medicine 44(10): 930-9. 


Outcome is early 
retirement 


Karvonen-Gutierrez CA, Ylitalo KR. (2013) Prevalence and 
correlates of disability in a late middle-aged population of 
women. Journal of Aging and Health 25(4): 701-17. 


X-sect 


Kim J, Chu SK, Kim K et al. (2011) Alcohol use behaviors and 
risk of metabolic syndrome in South Korean middle-aged 
men. BMC Public Health 22;11:489. 


X-sect 


Kim JW, Lee DY, Lee BC et al. (2012). Alcohol and cognition 
in the elderly: a review. Psychiatry Investigation 9(1): 8-16. 


Review, not SR, in 
elderly 
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Kivimäki M,  Lawlor DA, Smith GD et al. (2007) 
Socioeconomic position, co-occurrence of behavior-related 
risk factors, and coronary heart disease: the Finnish Public 
Sector study. American Journal of Public Health 97(5): 874-9. 


Exposure is SES 


Kivimaki M, Nyberg ST, Batty GD et al. (2012) Job strain as a 
risk factor for coronary heart disease: A collaborative meta-
analysis of individual participant data. The Lancet  380(9852): 
1491-1497. 


Exposure is job strain 


Kivipelto K, T Ngandu, Laatikainen T et al. (2006) Risk score 
for the prediction of dementia risk in 20 years among middle 
aged people: a longitudinal, population based study. Lancet 
Neurology 5(9): 735-41. 


Review, not SR, not 
midlife. 


Kivipelto M, Helkala EL, Laakso MP et al. (2002) 
Apolipoprotein E ε4 allele, elevated midlife total cholesterol 
level, and high midlife systolic blood pressure are 
independent risk factors for late-life Alzheimer disease. 
Annals of Internal Medicine 137(3): 149-155. 


Exposure is BP, serum 
cholesterol 


Kivipelto M, Helkala EL, Laakso MP et al. (2001). Midlife 
vascular risk factors and Alzheimer's disease in later life: 
longitudinal, population based study. BMJ 322(7300): 1447-
1451. 


Exposure is BP, serum 
cholesterol 


Kivipelto M, Solomon A. (2006) Cholesterol as a risk factor for 
Alzheimer’s disease – epidemiological evidence. Acta 
Neurologica Scandinavica 114 (Suppl. 185): 50–57 


Exposure is a general 
dementia risk score 
(includes obesity) 


Kloppenborg RP, van den Berg E, Kappelle LJ et al. 
(2008).Diabetes and other vascular risk factors for dementia: 
Which factor matters most? A systematic review. European 
Journal of Pharmacology 585(1) 97-108. 


SR, not midlife 
specifically, exposures 
are diabetes, BP, lipids, 
obesity 


Knopman D, Boland LL, Mosley T et al. (2001) 
Cardiovascular risk factors and cognitive decline in middle-
aged adults. Neurology 56(1): 42-8. 


For smoking, mean age 
at baseline 57, follow up 
6 years 


Kozakova M, Palombo C, Mhamdi L et al. (2007) Habitual 
physical activity and vascular aging in a young to middle-age 
population at low cardiovascular risk. Stroke 38(9): 2549-55.  


Outcome is carotid wall 
stiffness 


Kremen WS, Vinogradov S, Poole JH et al. (2010) Cognitive 
decline in schizophrenia from childhood to midlife: a 33-year 
longitudinal birth cohort study. Schizophrenia Research 
118(1-3): 1-5. 


Cognitive deficit before 
and after schizophrenia 
onset 


Kristenson H, Osterling A, Nilsson JA et al. (2002). Prevention 
of alcohol-related deaths in middle-aged heavy drinkers. 
Alcoholism: Clinical and Experimental Research 26(4): 478-
84. 


Out of range 


Kuh D, Cooper R, Hardy R et al. (2009) Lifetime cognitive 
performance is associated with midlife physical performance 
in a prospective national birth cohort study. Psychosomatic 
Medicine 71(1): 38-48. 


Exposure is cognitive 
performance, outcome 
is phys perf at age 53 
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Kuh D, Hardy R, Butterworth S et al. (2006) Developmental 
origins of midlife physical performance: evidence from a 
British birth cohort. American Journal of Epidemiology 164(2): 
110-21.  


Exposure is 
developmental 
performance from 
childhood, outcomes 
age 53 


Kukuljan S, Nowson CA, Sanders K et al. (2009) Effects of 
resistance exercise and fortified milk on skeletal muscle 
mass, muscle size, and functional performance in middle-
aged and older men: an 18-mo randomized controlled trial. 
Journal of Applied Physiology 107(6): 1864-73. 


Intervention - review 3? 


Kumari M, Marmot M. (2005) Diabetes and cognitive function 
in a middle-aged cohort: Findings from the Whitehall II study. 
Neurology 65(10): 1597-603. 


X-sect. Exposure is 
diabetes 


Kuo CW, Chang TH, Chi WL et al. (2008) Effect of cigarette 
smoking on bone mineral density in healthy Taiwanese 
middle-aged men.Journal of Clinical Densitometry 11(4): 518-
24. 


X-sect. Exposure is 
diabetes 


Kuper H, Adami HO, Theorell T et al. (2006) Psychosocial 
determinants of coronary heart disease in middle-aged 
women: a prospective study in Sweden American Journal of 
Epidemiology 164(4): 349-57. 


Exposure is subjective 
rate of aging 


Kurishima K, Satoh H, Ishikawa H et al. (2001) Lung cancer in 
middle-aged patients. Oncology Reports 8(4): 851-3.1. 


Comparison of 
incidence between 
younger and older case-
control patients. 


Kurl S, Sivenius J, Mäkikallio TH et al. (2008) Exercise 
workload, cardiovascular risk factor evaluation and the risk of 
stroke in middle-aged men. Journal of Internal Medicine 
265(2):229-37.  


Exposure is physical 
performance (max 
exercise workload) 


Laaksonen DE, Niskanen L, Punnonen K et al. (2005) The 
metabolic syndrome and smoking in relation to hypogonadism 
in middle-aged men: a prospective cohort study. Journal of 
Clinical Endocrinolgy & Metabolism 90(2): 712-9. 


Exposure is MS-  
outcome hypogonadism 


Lachman ME, Agrigoroaei S.Lahti. (2010) Promoting 
functional health in midlife and old age: Long-term protective 
effects of control beliefs, social support, and physical 
exercise. PLoS One 11;5(10): e13297.  


Age 24-75 at baseline, 
32-84 at FU, mean age 
47 


Lallukka T, Chandola T, Hemingway Het al. (2009).Job strain 
and symptoms of angina pectoris among British and Finnish 
middle-aged employees. Journal of Epidemiology & 
Community Health 63(12): 980-5.  


X-sect, exp job strain 


Lamb SE, Bartlett HP, Ashley A et al. (2002) Can lay-led 
walking programmes increase physical activity in middle aged 
adults? A randomised controlled trial. Journal of Epidemiology 
& Community Health 56(4): 246-52.  


Intervention - rev 3? 
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Laukkanen JA, Kurl S, Lakka TA et al. (2001) Exercise-
induced silent myocardial ischemia and coronary morbidity 
and mortality in middle-aged men. Journal of the American 
College of Cardiology 38(1): 72-9. 


Exposure is ischaemia 


Laukkanen JA, Rauramaa R, Kurl S. (2008) Exercise 
workload, coronary risk evaluation and the risk of 
cardiovascular and all-cause death in middle-aged men. 
European Journal of Cardiovascular Prevention & 
Rehabilitation 15(3): 285-92.  


Exposure is physical 
performance (not PA) 


Launer LJ, Hughes T, Yu B et al. (2010) Lowering mid-life 
levels of systolic blood pressure as a public health strategy to 
reduce late-life dementia: Perspective from the Honolulu 
Heart Program/Honolulu Asia Aging Study. Hypertension 
55(6): 1352-9.  


Exposure is BP 


Launer LJ, Ross GW, Petrovitch H et al. (2000) Midlife blood 
pressure and dementia: the Honolulu–Asia aging study. 
Neurobiology of Aging 21(1): 49-55. 


Exposure is BP 


Laurin D, Verreault R, Lindsay J et al. (2001) Physical activity 
and risk of cognitive impairment and dementia in elderly 
persons. Archives of Neurolgy 58(3): 498-504. 


>65 y at baseline 


Lee DM, Rutter MK, O'Neill TW et al. (2009) Vitamin D, 
parathyroid hormone and the metabolic syndrome in middle-
aged and older European men. European Journal of 
Endocrinology 161(6): 947-54.  


X-sect 


Lee JS, Kawakubo K, Kobayashi et al. (2001) Effects of ten 
year body weight variability on cardiovascular risk factors in 
Japanese middle-aged men and women. International Journal 
of Obesity & Related Metabolic Disorders 25(7): 1063-1067. 


X-sect 


Lee PG, Cigolle CT, Ha J et al. (2013) Physical function 
limitations among middle-aged and older adults with 
prediabetes. Diabetes Care 36(10): 3076-83.  


X-sect 


Lee SA, Cai H, Yang G et al. (2010) Dietary patterns and 
blood pressure among middle-aged and elderly Chinese men 
in Shanghai. British Journal of Nutrition 104(2): 265-75. 


Exposure is adiposity 


Lee WC, Ory MG. (2013) The Engagement in physical activity 
for middle-aged and older adults with multiple chronic 
conditions: findings from a community health assessment. 
Journal of Aging Research 2013: 152868.  


X-sect 


Lee YH, Lee SH, Jung ES et al. (2010) Visceral adiposity and 
the severity of coronary artery disease in middle-aged 
subjects with normal waist circumference and its relation with 
lipocalin-2 and MCP-1. Atherosclerosis 213(2): 592-597. 


X-sect 


Lee IP, Skerrett J. (2001) Physical activity and all-cause 
mortality: what is the dose-response relation? Medicine 
Science Sports Exercise 33(6 Suppl): S459-71. 


X-sect 
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Lêng CH, Wang JD. (2013) Long term determinants of 
functional decline of mobility: An 11-year follow-up of 5464 
adults of late middle aged and elderly. Archives of 
Gerontology & Geriatrics 57(2): 215-20.  


50-97 at baseline, mean 
age >65 at baseline 


Leskinen T, Sipilä S, Kaprio J, Kainulainen H et al. (2013) 
Physically active vs. inactive lifestyle, muscle properties, and 
glucose homeostasis in middle-aged and older twins. Age 
(Dordr) 35(5): 1917-26.  


Outcome is physical 
composition 
performance rather than 
illness/frailty related 


Letenneur L, Larrieu S, Barberger-Gateau P. (2004) Alcohol 
and tobacco consumption as risk factors of dementia: a 
review of epidemiological studies. Biomedicine & 
Pharmacotherapy 58 95–99. 


Review but not 
systematic review 


Levinger I, Howlett KF, Peake J et al. (2010) Akt, AS160, 
metabolic risk factors and aerobic fitness in middle-aged 
women. Exercise Immunology Review 16:98-104. 


X-sect, metabolic 
inflamm markers, fitness 


Lewis TT, Everson-Rose SA, Karavolos K et al. (2009) 
Hostility is associated with visceral, but not subcutaneous, fat 
in middle-aged African-American and white women. 
Psychosomatic Medicine 71(7): 733-40.  


Exposure is hostility 


Lewis TT, Kravitz HM, Janssen I et al. (2011) Self-reported 
experiences of discrimination and visceral fat in middle-aged 
African-American and Caucasian women. American Journal 
of Epidemiology 173(11): 1223-31. 


Exposure is 
discrimination 


Li F, Harmer P, Cardinal BJ et al. (2009) Built environment 
and changes in blood pressure in middle aged and older 
adults. Preventive Medicine 48(3): 237-41. 


Relevant but 1 year 
follow up 


Li Y, Yatsuya H, Iso H, Tamakoshi K et al. (2010) Incidence of 
metabolic syndrome according to combinations of lifestyle 
factors among middle-aged Japanese male workers. 
Preventive Medicine 51(2): 118-22.  


Relevant but 3 year 
follow up 


Lida T, Ikeda H, Shiokawa M et al. (2012) Longitudinal study 
on physical fitness parameters influencing bone mineral 
density reduction in middle-aged and elderly women: bone 
mineral density in the lumbar spine, femoral neck, and femur. 
Hiroshima Journal of  Medical Science 61(2): 23-8. 


1 year follow-up, mainly 
physical fitness but 
reports mean amount of 
exercise 


Lida T, Ikeda H, Shiokawa M et al. (2012) Longitudinal study 
on physical fitness parameters influencing bone mineral 
density reduction in middle-aged and elderly women: bone 
mineral density in the lumbar spine, femoral neck, and femur. 
Hiroshima Journal of Medical Science. 61(2): 23-8. 


1 year follow-up, mainly 
physical fitness but 
reports mean amount of 
exercise 


Lidfeldt J, Nyberg P, Nerbrand C et al. (2002) Biological 
factors are more important than socio-demographic and 
psychosocial conditions in relation to hypertension in middle-
aged women. The Women’s Health in the Lund Area (WHILA) 
Study. Blood Pressure 11(5): 270-8. 


X-sect 
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Lim NK, Park SH, Choi SJ et al. (2012) A risk score for 
predicting the incidence of type 2 diabetes in a middle-aged 
Korean cohort – the Korean Genome and Epidemiology 
Study. Circulation Journal 76(8): 1904-10. 


Overall risk score rather 
than individual 
behaviours 


Lin YC, Chen JD, Chen PC. (2011) Excessive 5-year weight 
gain predicts metabolic syndrome development in healthy 
middle-aged adults. World Journal of Diabetes 2(1): 8-15. 


Mean age 32 


Lin YC, Hsiao TJ, Chen PC. (2009) Persistent rotating shift-
work exposure accelerates development of metabolic 
syndrome among middle-aged female employees: a five-year 
follow-up. Chronobiology International 26(4): 740-55.  


Mean age 32 


Lin YC, Hsiao TJ, Chen PC. (2009) Shift work aggravates 
metabolic syndrome development among early-middle-aged 
males with elevated ALT. World Journal of Gastroenterology 
15(45): 5654-61 


Mean age 32 


Lindsay J, Laurin D, Verreault R et al. (2002)  Risk factors for 
Alzheimer’s disease: a prospective analysis from the 
Canadian Study of Health and Aging. American Journal of 
Epidemiology 156(5): 445-53. 


>65years at baseline 


Lindström I, Pallasaho P, Luukkonen R et al.  (2011) Reduced 
work ability in middle-aged men with asthma from youth- a 
20-year follow-up. Respiratory Medicine 105(6): 950-5.  


Exposure is childhood 
asthma 


Lindström M, Hanson BS, Brunner E et al. (2000) 
Socioeconomic differences in fat intake in a middle-aged 
population: report from the Malmö Diet and Cancer Study. 
International Journal of Epidemiology 29(3): 438-48. 


X-sect, SES in fat intake 


Liu C, Yu Z, Li H et al. (2010) Associations of alcohol 
consumption with diabetes mellitus and impaired fasting 
glycemia among middle-aged and elderly Chinese. BMC 
Public Health 19;10:713.  


X-sect 


Liu K, Daviglus ML, Loria CM et al. (2012) Healthy lifestyle 
through young adulthood and presence of low cardiovascular 
disease risk profile in middle age: the Coronary Artery Risk 
Development in (young) Adults (CARDIA) Study. Circulation 
125(8): 996-1004.  


X-sect 


Liu-Ambrose T, Donaldson MG. (2009) Exercise and 
cognition in older adults: is there a role for resistance training 
programmes? British Journal of Sports Medicine 43: 25–27. 


Review of resistance 
training programmes, 
>65y at baseline 


Loef M, Walach H. (2012) Fruit, vegetables and prevention of 
cognitive decline or dementia: a systematic review of cohort 
studies. The Journal of Nutrition, Health & Aging 16(7): 626-
30. 


SR on midlife obesity 
and dementia 


Lu Y, Lu J, Wang S et al. (2012) Cognitive function with 
glucose tolerance status and obesity in Chinese middle-aged 
and aged adults. Aging & Mental Health 16(7): 911-4.  


Exposures in young 
adulthood, outcomes in 
middle-age 
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Ma E, Sasazuki S, Iwasaki M et al. (2010) 10-Year risk of 
colorectal cancer: Development and validation of a prediction 
model in middle-aged Japanese men. Cancer Epidemiology 
34(5): 534-41. 


Prediction model for 
colorectal cancer 


Maatouk I, Wild B, Herzog W et al. (2012) Longitudinal 
predictors of health-related quality of life in middle-aged and 
older adults with hypertension: results of a population-based 
study. Journal of Hypertension 30(7): 1364-72.  


Patients with existing 
hypertension 


Mahamat A, Richard F, Arveiler D et al. (2003) Body mass 
index, hypertension and 5-year coronary heart disease 
incidence in middle aged men: the PRIME study. Journal of 
Hypertension 21(3): 519-24. 


Exposure is 
hypertension and BMI 


Malhotra A. (2013). Saturated fat is not the major issue. BMJ  
347: f6340.  


Letter 


Malmberg JJ, Miilunpalo SI, Vuori IM et al. (2002) Improved 
functional status in 16 years of follow-up of middle aged and 
elderly men and women in north eastern Finland. Journal of 
Epidemiology and Community Health 56(12): 905-12. 
 


Data captured in 
Malberg 2006. 


Mann J, McLean R, Te Morenga L. (2013) Evidence favours 
an association between saturated fat intake and coronary 
heart disease. BMJ 2013; 347. 


Letter 


Marmot MG, Syme SL, Kagan A et al. (1975) Epidemiologic 
studies of coronary heart disease and stroke in Japanese 
men living in Japan, Hawaii and California: prevalence of 
coronary and hypertensive heart disease and associated risk 
factors. American Journal of Epidemiology 102(6): 514-25. 


Background paper for 
methodology 


Marques-Vidal P, Arveiler D, Evans A et al. (2002) 
Awareness, treatment and control of hyperlipidaemia in 
middle-aged men in France and northern ireland in 1991-
1993: the PRIME study. Prospective epidemiological study of 
myocardial infarction. Acta Cardiologica 57(2): 117-23. 


X-sect analysis 


Marques-Vidal P, Arveiler D, Evans A et al. (2000) Patterns of 
alcohol consumption in middle-aged men from France and 
Northern Ireland. The PRIME Study. European Journal of 
Clinical Nutrition 54(4): 321-8. 


X-sect 


Marques-Vidal P, Montaye M, Haas B et al. (2001) 
Relationships between alcoholic beverages and 
cardiovascular risk factor levels in middle-aged men, the 
PRIME study. Atherosclerosis 157(2): 431-40. 


X-sect 


Martínez-González MA, Guillén-Grima F, De Irala J et al. 
(2012) The Mediterranean diet is associated with a reduction 
in premature mortality among middle-aged adults. Journal of 
Nutrition 142(9):1672-8.  


Relevant but mean age 
at baseline 38, FU 7 
years so outcomes at < 
55 years 


Masel MC, Raji M, Peek MK. (2010) Education and physical 
activity mediate the relationship between ethnicity and 
cognitive function in late middle-aged adults. Ethnicity and 
Health 15(3): 283-302.  


X-sect 
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Matthews KA, Abrams B, Crawford S et al. (2001) Body mass 
index in mid-life women: relative influence of menopause, 
hormone use, and ethnicityInternational Journal of Obesity & 
Related Metabolic Disorders 25(6): 863-873. 


X-sect analysis, BMI 
exposure 


Matthews KA, Räikkönen K, Sutton-Tyrrell K et al. (2004) 
Optimistic attitudes protect against progression of carotid 
atherosclerosis in healthy middle-aged women. 
Psychosomatic Medicine 66(5): 640-4. 


Exposure is 
optimism/pessimism 


Medraś M, Słowińska-Lisowska M, Jozkow P et al. (2005) 
Impact of recreational physical activity on bone mineral 
density in middle-aged men. Aging Male 8(3-4): 162-5. 


X-sect analysis, 
retrospective 
identification of cases, 
controls. 


Michikawa T, Inoue M, Sawada N et al. (2012) Development 
of a prediction model for 10-year risk of hepatocellular 
carcinoma in middle-aged Japanese: The Japan Public 
Health Center-based Prospective Study Cohort II. Preventive 
Medicine 55(2): 137-43.  


Prediction model  


Mielke MM, Zandi PP, Shao H et al. (2010) The 32-year 
relationship between cholesterol and dementia from midlife to 
late life. Neurology 75: 1888-1895. 


Exposure is cholesterol 


Missault L, Witters N, Imschoot J. (2010) High cardiovascular 
risk and poor adherence to guidelines in 11,069 patients of 
middle age and older in primary care centres. European 
Journal of Cardiovascular Prevention & Rehabilitation 17(5): 
593-8. 


X-sect, outcome is CV 
risk prediction rather 
than actual events 


Mitnitski A, Song X, Rockwood K. (2007) Improvement and 
decline in health status from late middle age: Modeling age-
related changes in deficit accumulation. Experimental 
Gerontology 42(11): 1109-15.  


Time trends for changes 
in health states 


Miyake Y. (2000) Risk factors for non-fatal acute myocardial 
infarction in middle-aged and older Japanese. Fukuoka Heart 
Study Group. Japanese Circulation Journal 64(2): 103-9. 


X-sectional 


Mohamed S, Bondi MW, Kasckow JW et al. (2006) 
Neurocognitive functioning in dually diagnosed middle aged 
and elderly patients with alcoholism and schizophrenia. 
International Journal of Geriatric Psychiatry 21(8): 711-8. 


Participants had existing 
schizophrenia 


Morgan GS, Gallacher J, Bayer A et al. (2012) Physical 
activity in middle-age and dementia in later life: findings from 
a prospective cohort of men in Caerphilly, South Wales and a 
meta-analysis. Journal of Alzheimer's Disease 31(3): 569-
580. 


PA - dementia 16 yr Fup 
of Caerphilly cohort 
study 


Mostofsky E, Levitan EB, Wolk A et al. (2010) Chocolate 
intake and incidence of heart failure a population-based 
prospective study of middle-aged and elderly 
women. Circulation: Heart Failure 3(5): 612-616. 
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Mozaffarian D, Micha R, Wallace S. (2010) Effects on 
coronary heart disease of increasing polyunsaturated fat in 
place of saturated fat: a systematic review and meta-analysis 
of randomized controlled trials. PLoS Medicine 7(3): 
e1000252. 


SR includes a number 
of studies in middle-
aged people - check 
cited references 


Murray ET, Hardy R, Strand BH et al. (2011) Gender and life 
course occupational social class differences in trajectories of 
functional limitations in midlife: findings from the 1946 British 
birth cohort. Journals of Gerontology Series A: Biological 
Sciences and Medical Sciences 66(12): 1350-9. 


Prevalence study of 
functional limitation at 
midlife 


Nakanishi N, Nakamura K, Matsuo Y et al. (2000) Cigarette 
smoking and risk for impaired fasting glucose and type 2 
diabetes in middle-aged Japanese men. Annals of Internal 
Medicine 133(3): 183-91. 


Age 46-47 at baseline, 
followed for 5 years, so 
outcomes at age <55 
years. 


Nakanishi N, Nakamura K, Suzuki K et al (2000) Relation of 
body weight change to changes in atherogenic traits; a study 
of middle-aged Japanese obese male office workers. 
Industrial Health-Kawasaki 38(2): 233-238. 


Mean age 44-47 at 
baseline, 1 year follow 
up, intentional weight 
reduction 


Nakanishi N, Suzuki K, Tatara K. (2003) Alcohol consumption 
and risk for development of impaired fasting glucose or type 2 
diabetes in middle-aged Japanese men. Diabetes Care 
26(1):48-54 


Age 45-47 at baseline, 7 
years of FU so 
outcomes at age 
<55years 


 
Nakanishi N, Suzuki K. (2005) Daily life activity and the risk of 
developing hypertension in middle-aged Japanese 
men. Archives of Internal Medicine 165(2): 214-20. 


Mean age 47-48 at 
baseline, range 35-59, 7 
yr FU. Outcomes at age 
<55 years. Have 
excluded other papers 
from this cohort as 
outcomes <55 y. This 
one is borderline but just 
under age 55 yr cut off. 


Nakanishi N, Takatorige T, Suzuki K. (2005) Cigarette 
smoking and the risk of the metabolic syndrome in middle-
aged Japanese male office workers. Industrial Health 43(2): 
295-301. 


Age 46-47 at baseline, 
followed for 7 years, so 
outcomes at age <55 
years. 


Nakanishi N, Yoshida H, Nakamura K et al. (2001) Alcohol 
consumption and risk for hypertension in middle-aged 
Japanese men. Journal of Hypertension 19(5): 851-5. 


Age 42-45 at baseline, 9 
years of FU so 
outcomes <55 years. 


Nakanishi N, Kawashimo H, Nakamura K et al. (2001) 
Association of alcohol consumption with increase in aortic 
stiffness: a 9-year longitudinal study in middle-aged Japanese 
men.Industrial Health 39(1): 24-28. 


Outcome is aortic 
stiffness 


Naya M, Morita K, Yoshinaga K et al. (2011). Long-term 
smoking causes more advanced coronary endothelial 
dysfunction in middle-aged smokers compared to young 
smokers. European Journal of Nuclear Medicine and 
Molecular Imaging 38(3): 491-8. 


Comparison of smoking 
cessation between 
young and midlife 
smokers 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


385 


Novak M, Björck L, Giang KW et al. (2012) Perceived stress 
and incidence of Type 2 diabetes: a 35-year follow-up study 
of middle-aged Swedish men. Diabetic Medicine 30(1): e8-16. 


Exposure is perceived 
stress 


Okazaki T, Himeno E, Nanri H et al. (2001) Effects of a 
community-based lifestyle-modification program on 
cardiovascular risk factors in middle-aged women. 
Hypertension Research 24(6): 647-53. 


Intervention - review 3 


Opree SJ. (2012) Exploring casual effects of combining work 
and intergenerational support on depressive symptoms 
among middle-aged women. Ageing and Society 1(1): 1-17. 


X-sect 


Otsuka R, Imai T, Kato Y et al. (2010) Relationship between 
number of metabolic syndrome components and dietary 
factors in middle-aged and elderly Japanese subjects. 
Hypertension Research 33(6): 548-54. 


X-sect 


Owen CG, Whincup PH, Orfei L et al. (2009). Is body mass 
index before middle age related to coronary heart disease risk 
in later life? Evidence from observational studies. 
International Journal of Obesity 33(8): 866-77. 


Exposure is BMI 


Pajak A, Kawalec E. (2005) Lifestyle characteristics and 
hypertension in the middle-aged population of Kraków. Blood 
Pressure Supplement 2: 17-21. 


X-sect 


Pan A, Malik VS, Schulze MB et al. (2011) Plain-water intake 
and risk of type 2 diabetes in young and middle-aged women. 
American Journal of Clinical Nutrition 95(6): 1454-60.  


Mean age at baseline 
36, range 25-42 


Paterson DH, Warburton DER. (2010) Physical activity and 
functional limitations in older adults: a systematic review 
related to Canada's Physical Activity Guidelines. International 
Journal of Behavioral Nutrition and Physical Activity 7: 38. 


SR in adults >65 yrs 


Peacock JM, Folsom AR, Knopman DS et al. (2000). Dietary 
antioxidant intake and cognitive performance in middle-aged 
adults. Public Health Nutrition 3(3): 337-43. 


X-sect 


Peila R, White LR, Petrovich H et al. (2001) Joint effect of the 
APOE gene and midlife systolic blood pressure on late-life 
cognitive impairment: the Honolulu-Asia Aging Study. Stroke 
32(12): 2882-9. 


Exposure is BP/APOE 


Pereira MA, Schreiner PJ, Pankow JS et al. (2000) The family 
risk score for coronary heart disease: associations with lipids, 
lipoproteins, and body habitus in a middle-aged bi-racial 
cohort: the ARIC study. Annals of Epidemiology 10(4): 239-
45. 


Combined risk factor 
score, includes non 
behavioural RF. 


Pereira SMP, Ki M, Power C. (2012) Sedentary behaviour 
and biomarkers for cardiovascular disease and diabetes in 
mid-life: the role of television-viewing and sitting at work. 
PLoS One 7(2): e31132. 


X-sect 
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Peters R, Beckett N, Forette F, et al. (2008) Incident dementia 
and blood pressure lowering in the Hypertension in the Very 
Elderly Trial cognitive function assessment (HYVET-COG): a 
double-blind, placebo controlled trial. Lancet Neurology 7: 
683-89. 


Exposure is 
hypertension 


Peters R, Peters J, Warner J et al. (2008) Alcohol, dementia 
and cognitive decline in the elderly: a systematic review. Age 
and Ageing 37(5): 505-512. 


SR in those >65 yrs 


Peters R, Poulter R, Warner J et al. (2008) Smoking, 
dementia and cognitive decline in the elderly, a systematic 
review.  BMC Geriatrics 8(1): 36. 


SR in those >65 yrs 


Peters R. (2012) Blood pressure, smoking and alcohol use, 
association with vascular dementia. Experimental 
Gerontology 47(11): 865-872. 


Review, not SR, not 
midlife 


Piazza-Gardner AK, Gaffud TJB et al. (2013) The impact of 
alcohol on Alzheimer's disease: A systematic review. Aging & 
Mental Health 17(2): 133-146. 


Alcohol SR, not midlife 


Plassman, BL, Williams JW. (2010) Systematic review: 
factors associated with risk for and possible prevention of 
cognitive decline in later life. Annals of Internal Medicine 153: 
182-193. 


Older adults, not midlife, 
I yr FU 


Platz EA, Willett WC, Colditz GA et al. (2000) Proportion of 
colon cancer risk that might be preventable in a cohort of 
middle-aged US men. Cancer Causes Control 11(7): 579-88. 


Combined risk factor 
score - includes non-
behavioural risk factors 


Podewils LJ, Guallar E, Kuller LH et al. (2005) Physical 
activity, APOE genotype, and dementia risk: findings from the 
Cardiovascular Health Cognition Study. American Journal of 
Epidemiology 161(7): 639-651. 


>65 at baseline 


Pope SK, Sowers M. (2005) Functional status and hearing 
impairments in women at midlife. Journals of Gerontology 
Series B: Psychological Sciences and Social Sciences 
55(3):S190-4. 


X-sect 


Pope SK, Sowers MF, Welch GW et al. (2001) Functional 
limitations in women at midlife: the role of health conditions, 
behavioral and environmental factors. Womens Health Issues 
11(6): 494-502. 


X-sect 


Power MC, Weuve J, Gagne JJ et al. (2011) The association 
between blood pressure and incident Alzheimer disease: a 
systematic review and meta-analysis. Epidemiology 22(5): 
646-659. 


Exposure is BP 


Profenno LA, Porsteinsson AP, Faraone SV. (2010) Meta-
analysis of Alzheimer’s disease risk with obesity, diabetes, 
and related disorders. Biological Psychiatry 67: 505-512.. 


Exposure is BMI, 
diabetes, MetS 


Prospective Studies Collaboration. (2007) Blood cholesterol 
and vascular mortality by age, sex, and blood pressure: a 
meta-analysis of individual data from 61 prospective studies 
with 55 000 vascular deaths. Lancet 370: 1829-39. 


Exposure is BP and 
cholesterol 
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Pullen C, Noble Walker S. (2002) Midlife and older rural 
women's adherence to US dietary guidelines across stages of 
change in healthy eating. Public Health Nursing 19(3):170-8. 


X-sect 


Qin L, Corpeleijn E, Jiang C et al. (2010) Physical activity, 
adiposity, and diabetes risk in middle-aged and older Chinese 
population. Diabetes Care 33(11):2342-8 


X-sect 


Rantakömi SH, Laukkanen JA, Sivenius J et al. (2013) 
Hangover and the risk of stroke in middle-aged men. Acta 
Neurologic Scandinavica 127(3): 186-91. 


Exclude - drinking 
patterns - 
atherosclerosis as 
measured by 
ultrasound, not specific 
health conditions 


Rantanen T. (2013) Midlife fitness predicts less burden of 
chronic disease in later life. Clinical Journal of Sports 
Medicine 23(6): 499-500.  


Exposure is physical 
fitness 


Rasmussen M, Holstein BE, Due P. (2012) Tracking of 
overweight from mid-adolescence into adulthood: consistent 
patterns across socio-economic groups.  European Journal of 
Public Health 22 (6): 885–887. 


Exposure is overweight 
in adolescence 


Ravaglia G, Forti P, Lucicesare A et al. (2008) Physical 
activity and dementia risk in the elderly. Findings from a 
prospective Italian study. Neurology. 70(19 Pt 2): 1786-94.    


Age >65 at baseline 


Reis JP, Hankinson AL, Loria CM et al. (2013) Duration of 
abdominal obesity beginning in young adulthood and incident 
diabetes through middle age: the CARDIA study. Diabetes 
Care 36(5):1241-7. 


Exposure is obesity 


Rhee EJ, Oh KW, Lee WY et al. (2004) Age, body mass 
index, current smoking history, and serum insulin-like growth 
factor-I levels associated with bone mineral density in middle-
aged Korean meen. Journal of Bone and Mineral Metabolism 
22(4):392-8. 


X-sect 


Richards M, Hardy R, Wadsworth ME. (2005) Alcohol 
consumption and midlife cognitive change in the British 1946 
birth cohort study. Alcohol and Alcoholism 40(2): 112-7. 


Outcomes in midlife 


Richards M, Jarvis MJ, Thompson N et al. (2003) Cigarette 
smoking and cognitive decline in midlife: evidence from a 
prospective birth cohort study. American Journal of Public 
Health 93(6): 994-8 


Outcomes in midlife 


Ridley NJ, Draper B, Withall A. (2013) Alcohol-related 
dementia: an update of the evidence. Alzheimer’s Research & 
Therapy 5:3. 


Review but not SR 


Ritchie K, Carrière I, De Mendonca A et al. (2007) The 
neuroprotective effects of caffeine. A prospective population 
study (the Three City Study). Neurology 69(6): 536-45. 


>65 y at baseline 


Rohr G, Støvring H, Christensen K et al. (2005) 
Characteristics of middle-aged and elderly women with 
urinary incontinence. Scandinavian Journal of Primary Health 
Care 23(4): 203-8. 


X-sect 
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Rönnlund M, Sundström A, Sörman DE et al. (2013). Effects 
of perceived long-term stress on subjective and objective 
aspects of memory and cognitive functioning in a middle-aged 
population-based sample. Journal of Genetic Psychology 
174(1): 25-41. 


Exposure is perceived 
stress 


Rundberg J, Lidfeldt J, Nerbrand C et al. (2008) Abstinence, 
occasional drinking and binge drinking in middle-aged 
women. The Women’s Health in Lund Area (WHILA) Study. 
Nordic Journal of Psychiatry 62(3): 186-91.  


X-sect 


Sabia S, Guéguen A, Marmot MG et al. (2010) Does cognition 
predict mortality in midlife? Results from the Whitehall II 
cohort study. Neurobiology of Aging 31(4): 688-95. 


Exposure is cognition 


Sakurai M, Nakamura K, Miura K et al. (2012) Self-reported 
speed of eating and 7-year risk of type 2 diabetes mellitus in 
middle-aged Japanese men. Metabolism 61(11): 1566-71.  


Age 46 at baseline, 7 y 
FU so outcomes at age 
<55y 


Santos-Eggimann B, Cuénoud P, Spagnoli J et al. (2009). 
Prevalence of frailty in middle-aged and older community-
dwelling europeans living in 10 countries. Journals of 
Gerontology Series A Biological Sciences & Medical Sciences 
64(6): 675-81. 


X-sect 


Savonen KP, Kiviniemi V, Laaksonen DE et al. (2011) Two-
minute heart rate recovery after cycle ergometer exercise and 
all-cause mortality in middle-aged men. Journal of Internal 
Medicine 270(6): 589-96. 


Exposure is fitness 
related 


Savonen KP, Lakka TA, Laukkanen JA et al (2006) Heart rate 
response during exercise test and cardiovascular mortality in 
middle-aged men. European Heart Journal 27(5): 582-8. 


Exposure is fitness 
related 


Savva GM, Blossom CMS. (2010) Epidemiological studies of 
the effect of stroke on incident dementia: a systematic review. 
Stroke 41:e41-e46. 


Exposure is stroke risk - 
includes smoking but 
cannot be separated 
from other stroke risk 
factors 


Scarmeas N, Luchsinger JA, Schupf N et al. (2009) Physical 
activity, diet, and risk of Alzheimer disease. JAMA 302 (6): 
627-37. 


Mean age 76-82 at 
baseline 


Scarmeas N, Stern Y, Mayeux R et al. (2006) Mediterranean 
diet, Alzheimer disease, and vascular mediation. Archives of 
Neurology 63(12): 1709-17. 


X-sect analysis 


Schuit AJ, Feskins EJM, Launer LJ et al. (2001) Physical 
activity and cognitive decline, the role of the apolipoprotein e4 
allele. Medicine & Science in Sports & Exercise 33(5): 772-7. 


Mean age 74 at 
baseline 


Schult A, Eriksson H, Wallerstedt S et al. (2011) Overweight 
and hypertriglyceridemia are risk factors for liver cirrhosis in 
middle-aged Swedish men. Scandinavian Journal of 
Gastroenterology 46(6): 738-44. 


OW/LTG as exposures 


Schulze MB, Manson JE, Ludwig DS et al. (2004). Sugar-
sweetened beverages, weight gain, and incidence of type 2 
diabetes in young and middle-aged women. JAMA 292(8): 
927-34. 


Mean age 36 at 
baseline 
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Seki A, Takigawa T, Ito T et al. (2002) Obesity and the risk of 
diabetes mellitus in middle-aged Japanese men. Acta Medica 
Okayama 56(5): 255-60. 


Exposure is obesity 


Shaper AG, Wannamethee SG. (2000) Alcohol intake and 
mortality in middle-aged men with diagnosed coronary heart 
disease. Heart 83(4): 394-9. 


Study in those with 
existing CHD 


Sharp SI, Aarsland D, Day S et al. (2011) Hypertension is a 
potential risk factor for vascular dementia: systematic review. 
International Journal of Geriatric Psychiatry 26(7): 661-669. 


Exposure is BP 


Shay CM, Stamler J, Dyer AR et al. (2012) Nutrient and food 
intakes of middle-aged adults at low risk of cardiovascular 
disease: the international study of macro-/ micronutrients and 
blood pressure (INTERMAP). European Journal of Nutrition 
51(8): 917-26.  


X-sect 


Shepherd JP, Shepherd I, Newcombe RG et al. (2009) Impact 
of antisocial lifestyle on health: chronic disability and death by 
middle age. Journal of Public Health 31(4): 506-11. 


Outcomes at 48 y 
(<55y), antisocial 
lifestyle 


Sheu WH, Chuang SY, Lee WJ et al. (2006) Predictors of 
incident diabetes, metabolic syndrome in middle-aged adults: 
A 10-year follow-up study from Kinmen, Taiwan. Diabetes 
Research & Clinical Practice 74(2): 162-8.  


Exposure is baseline 
components of MetS 


Shi J, Song X, Yu P et al. (2011) Analysis of frailty and 
survival from late middle age in the Beijing Longitudinal Study 
of Aging. BMC Geriatrics 20;11:17.  


Exposure is frailty - 
mortality outcomes 


Shimizu S, Kawata Y, Kawakami N et al. (2001) Effects of 
changes in obesity and exercise on the development of 
diabetes and return to normal fasting plasma glucose levels at 
one-year follow-up in middle-aged subjects with impaired 
fasting glucose. Environmental Health and Preventive 
Medicine 6(2): 127-131. 


Intervention, consider 
review 3 


Shlomo YB, Kuh D. (2002) A life course approach to chronic 
disease epidemiology: conceptual models, empirical 
challenges and interdisciplinary perspectives. International 
Journal of Epidemiology 31: 285-193. 


Model, not a primary 
study 


Siervo M, Nasti G, Stephan BC et al. (2012)  Effects of 
intentional weight loss on physical and cognitive function in 
middle-aged and older obese participants: a pilot study. 
Journal of the American College of Nutrition 31(2): 79-86. 


Int - rev 3? Not midlife 
realtionship with older 
outcomes 


Singh-Manoux A, Marmot M. (2005) High blood pressure was 
associated with cognitive function in middle-age in the 
Whitehall II study. Journal of Clinical Epidemiology 58(12): 
1308-15. 


Exposure is BP 


Skretteberg PT, Grundvold I, Kjeldsen SE et al. (2013) 
Seven-year increase in exercise systolic blood pressure at 
moderate workload predicts long-term risk of coronary heart 
disease and mortality in healthy middle-aged men. 
Hypertension 61(5): 1134-40.  


Exposure is BP 
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Sluijs I, Beulens JW, Grobbee DE et al. (2009) Dietary 
Carotenoid Intake Is Associated with Lower Prevalence of 
Metabolic Syndrome in Middle-Aged and Elderly Men. Journal 
of Nutrition 139(5): 987-92. 


X-sect 


Smith ML, Honoré Goltz H, Ahn S et al. (2012) Correlates of 
chronic disease and patient–provider discussions among 
middle-aged and older adult males: Implications for 
successful aging and sexuality. The Aging Male 15(3): 115-
23.  


X-sect 


Smith-DiJulio K, Anderson D. (2009) Sustainability of a 
multimodal intervention to promote lifestyle factors associated 
with the prevention of cardiovascular disease in midlife 
Australian women: a 5-year follow-up. Health Care for 
Women International 30(12): 1111-30 


Int - rev 3? 


Sofi F, Ceasri F, Abbate R et al. (2008) Adherence to 
Mediterranean diet and health status: meta-analysis. BMJ 
337: a1344. 


SR Med diet and health, 
not spec midlife, not 
spec follow up to older 
age. Checked ref list for 
midlife studies - Check 
Lagiou 2006, Fung 
2006, Gao 2007, Mitrou 
2007 


Sofi F, Valecchi D, Bacci D et al. (2011) Physical activity and 
risk of cognitive decline: a meta-analysis of prospective 
studies. Journal of Internal Medicine 269(1): 107-17. 


SR, not spec midlife, 
checked included 
studies list for midlife 
papers. 


Soloman A, Kivipelto M, Wolozin B et al. (2009) Midlife serum 
cholesterol and increased risk of Alzheimer’s and vascular 
dementia three decades later. Cognitive Disorders 28(1):75-
80. 


 


Solomon A, Kåreholt I, Ngandu T et al. (2007) Serum 
cholesterol changes after midlife and late-life cognition: 
twenty-one-year follow-up study. Neurology 6;68(10): 751-6. 


Exposure is cholesterol 


Song Y, Ridker PM, Manson JE et al. (2005) Magnesium 
intake, C-reactive protein, and the prevalence of metabolic 
syndrome in middle-aged and older US women. Diabetes 
Care 28(6): 1438-4. 


X-sect 


Sowers M, Zheng H, Tomey K et al. (2007) 6-year changes in 
body composition in women at mid-life: ovarian and 
chronological aging. Journal of Clinical Endocrinology & 
Metabolism 92(3): 895-901. 


Age- body composition 


Stavem K, Aaser E, Sandvik L et al. (2005) Lung function, 
smoking and mortality in a 26-year follow-up of healthy 
middle-aged males.  European Respiratory Journal 25(4): 
618-25. 


Exposure is baseline 
lung fn 


Steptoe A, Owen N, Kunz-Ebrecht SR et al. (2004) 
Loneliness and neuroendocrine, cardiovascular, and 
inflammatory stress responses in middle-aged men and 
women. Psychoneuroendocrinology 29(5): 593-611. 


Not DDF outcomes 
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Stewart R, White LR, Xue QL et al. (2007) Twenty-six–year 
change in total cholesterol levels and incident dementia: the 
Honolulu-Asia Aging Study. Archives of Neurology 64(1): 103-
107. 


Exposure is cholesterol 


Strandberg A, Strandberg TE, Salomaa VVet al. (2004) A 
follow-up study found that cardiovascular risk in middle age 
predicted mortality and quality of life in old age. Journal of 
Clinical Epidemiology 57(4): 415-21. 


High vs low risk 
combined score 
includes non- 
behavioural RF 


Strandberg TE, Sirola J, Pitkälä KH et al. (2012) Association 
of midlife obesity and cardiovascular risk with old age frailty: a 
26-year follow-up of initially healthy men. International Journal 
of Obesity 36(9): 1153-7.  


Exposure is midlife 
obesity/CVD risk 


StStrandberg TE, Saijonmaa O, Tilvis RS et al. (2011) 
Association of telomere length in older men with mortality and 
midlife body mass index and smoking. Journals of 
Gerontology Series A: Biological Sciences and Medical 
Sciences 66(7): 815-20. 


Outcome is telomere 
length, not directly DDF 
outcomes 


Sun Q, Townsend MK, Okereke OI et al. (2009) Adiposity and 
weight change in mid-life in relation to healthy survival after 
age 70 in women: prospective cohort study. BMJ 339: b3796. 


Exposure is BMI or 
weight change from 18 
to midlife 


Swanepoel de W, Eikelboom RH, Hunter ML et al. (2013) 
Self-reported hearing loss in baby boomers from the 
Busselton Healthy Ageing Study: audiometric correspondence 
and predictive value. Journal of the American Academy of 
Audiology 24(6): 514-21. 


Not a prospective study, 
comparison of self-
reported hearing loss 
with objectively 
measured hearing loss. 


Takwoingi Y, Hopewell S, Tovey D et al. (2013) A 
multicomponent decision tool for prioritising the updating of 
systematic reviews. BMJ 347: f7191.  


Not relevant topic 


Tanno K, Sakata K, Ohsawa M et al. (2009) Associations of 
ikigai as a positive psychological factor with all-cause 
mortality and cause-specific mortality among middle-aged and 
elderly Japanese people: Findings from the Japan 
Collaborative Cohort Study. Journal of Psychosomatic 
Research 67(1): 67-75. 


Ikigai' psychological 
factor as exposure 


Tatsuno I, Terano T, Nakamura M et al. (2013) Lifestyle and 
osteoporosis in middle-aged and elderly women: Chiba bone 
survey. Endocrinology Journal 60(5): 643-50.  


X-sect 


Thom DH, Brown JS, Schembri M et al. (2010) Incidence of 
and risk factors for change in urinary incontinence status in a 
prospective cohort of middle-aged and older women: The 
Reproductive Risk of Incontinence Study in Kaiser (RRISK).  
Journal of Urology 184(4): 1394-401. 


Not behavioural risk 
factors 


Thornton EW, Sykes KS, Tang WK. (2004) Health benefits of 
Tai Chi exercise: improved balance and blood pressure in 
middle-aged women. Health Promotion International 19(1): 
33-8. 


Intervention - rev 3? 


Tice JA, Kanaya A, Hue T et al. (2006) Risk factors for 
mortality in middle-aged women. Archives of Internal 
Medicine 166(22): 2469-77. 


Smoking, 9y FU, mean 
age 68 at baseline 
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Tourlouki E, Matalas AL, Panagiotakos DB. (2009) Dietary 
habits and cardiovascular disease risk in middle-aged and 
elderly populations: a review of evidence. Clinical 
Interventions in Aging 4: 319-30. 


Review, not SR, >65 yrs 


Tsai CC, Hsieh MH, Li AH et al. (2013) Dietary 
supplementation and engaging in physical activity as 
predictors of coronary artery disease among middle-aged 
women. Journal of Clinical Nursing 22(17-18): 2487-98. 


X-sect 


Tsai SP, Donnelly RP, Wendt JK. (2006) Obesity and 
mortality in a prospective study of a middle-aged industrial 
population. Journal of Occupational & Environmental 
Medicine 48(1): 22-7. 


Exposure is obesity 


Tsuboi S, Hayakawa T, Kanda H et al. (2009) The 
relationship between clustering health-promoting components 
of lifestyle and bone status among middle-aged women in a 
general population. Environmental Health & Preventive 
Medicine 14(5): 292-298. 


X-sect 


Tunstall-Pedoe H. (2013) The decline in coronary heart 
disease; did it fall or was it pushed? BMJ 344: d7809. 


Editorial 


van Dam RM, Willett WC, Manson JE et al. (2006) Coffee, 
Caffeine, and Risk of Type 2 Diabetes: a prospective cohort 
study in younger and middle-aged U.S. women. Diabetes 
Care 29(2): 398-403. 


Age 26-46 at baseline 


Van Gelder BM, Buijsse B, Tijhuis M et al. (2007) Coffee 
consumption is inversely associated with cognitive decline in 
elderly European men: the FINE Study. European Journal of 
Clinical Nutrition 61(2): 226-232. 


>65 at baseline 


Van Gelder BM, Tijhuis MAR, Kalmijn S et al. (2004) Physical 
activity in relation to cognitive decline in elderly men. The 
FINE Study. Neurology 63(12): 2316-21. 


>65 at baseline 


van Gool CH, Kempen GI, Penninx BW et al. (2005) Impact of 
depression on disablement in late middle aged and older 
persons: results from the Longitudinal Aging Study 
Amsterdam. Social Science & Medicine 60(1): 25-36. 


Exposure is depression 


van Vliet P. (2012) Cholesterol and late-life cognitive decline. 
Journal of Alzheimer’s Disease 30: S147–S162. 


Exposure is cholesterol 


Verghese J, Lipton RB, Katz MJ et al. (2003)  Leisure 
activities and the risk of dementia in the elderly. New England 
Journal of Medicine 348: 2508-16. 


>75y at baseline 


Verghese J, Wang C, Katz MJ et al (2009) Leisure activities 
and risk of vascular cognitive impairment in older adults. 
Journal of Geriatric Psychiatry and Neuroogy 22(2): 110-118. 


Age 75-85 y at baseline 


Villegas R, Liu S, Gao YT et al. (2007) Prospective study of 
dietary carbohydrates, glycemic index, glycemic load, and 
incidence of type 2 diabetes mellitus in middle-aged Chinese 
women. 
Archives of Intern Medicine 167(21): 2310-6. 


FU 4.7 y (<5 y) 
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Virtanen JK, Voutilainen S, Rissanen TH et al. (2006) High 
dietary methionine intake increases the risk of acute coronary 
events in middle-aged men. Nutrition, Metabolism & 
Cardiovascular Diseases 16(2): 113-20.  


Exposure is dietary 
methionine 


Voss R, Cullen P, Schulte H et al. (2002) Prediction of risk of 
coronary events in middle-aged men in the Prospective 
Cardiovascular Münster Study (PROCAM) using neural 
networks. International Journal of Epidemiology 31(6): 1253-
62. 


Neural network 
modelling 


Vuorinen M, Solomon A, Rovio S et al. (2011) Changes in 
vascular risk factors from midlife to late life and white matter 
lesions: a 20-year follow-up study. Dementia and Geriatric 
Cognitive Disorders 31(2): 119-25. 


Outcome is white matter 
lesions but not specific 
health conditions. 
Exposures are BP, TC, 
BMI, ApoE. 


Waetjen LE, Liao S, Johnson WO et al. (2007) Factors 
associated with prevalent and incident urinary incontinence in 
a cohort of midlife women: a longitudinal analysis of data 
study of women’s health across the nation. American Journal 
of Epidemiology 165(3): 309-18.  


Social support is one 
exposure - relevant?, 
Mean age 45 (range 42-
52), 5y follow-up so 
outcomes at <55y 


Weirich G, Bemben DA, Bemben MG. (2010) Predictors of 
balance in young, middle-aged, and late middle-aged women. 
Journal of Geriatric Physical Therapy 33(3): 110-117. 


No behaviour  
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Weng LC, Steffen LM, Szklo M et al. (2013) A diet pattern 
with more dairy and nuts, but less meat is related to lower risk 
of developing hypertension in middle-aged adults: the 
Atherosclerosis Risk in Communities (ARIC) study. Nutrients 
5(5): 1719-1733. 


The exposure we are 
interested in is diet and 
the outcome is 
hypertension/blood 
pressure (as a 
precondition for 
dementia, disability and 
frailty). Baseline 
measurements were 
taken at 1987-89 and 
follow-up at 1990-92 
(Exam 2), 1993-95 
(Exam 3) and 1996-98 
(Exam 4). From the 
tables (3 and 4) the data 
seems to be reported for 
1987-1998. So the 
outcome hypertension 
data was taken from 
exam 4 (1996-98). So 
between baseline 
measurements and 
Exam 4 there is about 9 
years of follow-up. 
However, between 
exam 3 and exam 4 
there is only 3 years of 
follow-up and it is not 
clear from the data 
reported how much of 
the analysis was based 
on 9 year follow-up and 
how much on 3 year 
follow up data. 


Wennberg P, Andersson T, Bohman M. (2000) Associations 
between different aspects of alcohol habits in adolescence, 
early adulthood, and early middle age: a prospective 
longitudinal study of a representative cohort of men and 
women. Psychology of Addictive Behaviors 14(3): 303-307. 


Adolescent exposure - 
midlife outcomes 


Whalley LJ, Dick FD, McNeil G. (2006) A life-course approach 
to the aetiology of late-onset dementias. Lancet Neurology 5: 
87-96. 


Review and model 


Whisman MA. (2010) Loneliness and the metabolic syndrome 
in a population-based sample of middle-aged and older 
adults. Health Psychology 29(5): 550-554. 


X-sect 


White L. (2010) Educational attainment and mid-life stress as 
risk factors for dementia in late life. Brain 133: 2180-2184. 


18 months 


White SM, Wójcicki TR, McAuley E. (2012) Social cognitive 
influences on physical activity behavior in middle-aged and 
older adults. Journals of Gerontology Series A: Biological 
Sciences and Medical Sciences 64(5): 543-50. 


Model 
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Whitley E, Lee IM, Sesso HD et al. (2012) Association of 
cigarette smoking from adolescence to middle-age with later 
total and cardiovascular disease mortality: theHarvard Alumni 
Health Study. Journal of the American College of Cardiology 
60(18): 1839-1840. 


Letter not primary study 


Whitmer RA, Gunderson EP, Barrett-Connor E et al. (2005). 
Obesity in middle age and future risk of dementia: a 27 year 
longitudinal population based study. BMJ 330(7504): 1360. 


Exposure is obesity 


Whitmer RA, Gunderson EP, Quesenberry CP et al. (2007) 
Body mass index in midlife and risk of Alzheimer disease and 
vascular dementia. Current Alzheimer Research 4(2): 103-
109. 


Exposure is BMI 


Whitmer RA, Karter AJ, Yaffe K et al. (2009) Hypoglycemic 
episodes and risk of dementia in older patients with type 2 
diabetes mellitus. JAMA. 2009 Apr 15;301(15):1565-72 


 


WHO Ageing Website (accessed 26.11.13) Information sheet only, 
not primary study 


Wilbur J, A Vassalo, Chandler P et al. (2005) Midlife women's 
adherence to home-based walking during maintenance. 
Nursing Research 54(1): 33-40. 


Possible for rev 1 - 
check again 


Wilson D, Peters R, Ritchie K et al. (2011) Latest advances 
on interventions that may prevent, delay or ameliorate 
dementia. Therapeutic Advances in Chronic Disease 2(3) 
161-173. 


Review but not SR, 
check refs 


Wolinsky FD, Malmstrom TK, Miller JP et al. (2009) 
Antecedents of global decline in health-related quality of life 
among middle-aged African Americans. Journals of 
Gerontology Series B-Psychological Sciences & Social 
Sciences 64(2): 290-295. 


No behaviour 


Woodside JV, Yarnell JW, Patterson CC et al. (2012) Do 
lifestyle behaviours explain socioeconomic differences in all-
cause mortality, and fatal and non-fatal cardiovascular 
events? Evidence from middle aged men in France and 
Northern Ireland in the PRIME Study. Preventive Medicine 
54(3-4): 247-253. 


No behaviour 


World Cancer Research Fund/American Institute for Cancer 
Research. (2007) Food, nutrition, physical activity, and the 
prevention of cancer: a global perspective. Washington DC: 
AICR. 


 


Wray LA, Alwin DF, McCammon RJ et al. (2006) Social 
status, risky health behaviors, and diabetes in middle-aged 
and older adults. Journals of Gerontology Series B-
Psychological Sciences & Social Sciences 61(6): S290-298. 


Clearly relevant 
exposures and 
outcomes but cannot tell 
which data is 
longitudinal > 5 years or 
cross-sectional so 
excluded on that basis. 
Contact authors? 
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Wright JL, Sherriff JL, Dhaliwal SS et al. (2011) Tailored, 
iterative, printed dietary feedback is as effective as group 
education in improving dietary behaviours: results from a 
randomised control trial in middle-aged adults with 
cardiovascular risk factors. International Journal of Behavioral 
Nutrition & Physical Activity 8: 43. 


Int - rev 3? 


Xu WL, Atti AR, Gatz M et al. (2011) Midlife overweight and 
obesity increase late-life dementia risk: a population-based 
twin study. Neurology 76(18): 1568-1574. 


Exposure is OW/Obesity 


Yaffe K, Barnes D, Nevitt M et al. (2001) A prospective study 
of physical activity and cognitive decline in elderly women. 
Archives of Internal Medicine 161(14): 1703-1708. 


Exclude >65 at baseline 


Yagci N, Cavlak U, Aslan UB et al. (2007) Relationship 
between balance performance and musculoskeletal pain in 
lower body comparison healthy middle aged and older adults. 
Archives of Gerontology & Geriatrics 45(1): 109-119. 


Balance not behaviour 


Yamada M, Kasagi F, Sasaki H et al. (2003) Association 
between dementia and midlife risk factors: the Radiation 
Effects Research Foundation Adult Health Study. Journal of 
the American Geriatrics Society 51(3): 410-414. 


Mean age <40 y 


Yan LL, Daviglus ML, Liu K et al. (2006) Midlife body mass 
index and hospitalization and mortality in older age. JAMA 
295(2): 190-198. 


Cannot separate health 
behaviour data from 
other risk factors 


Yang G, Shu XO, Gao YT et al. (2007) Impacts of weight 
change on prehypertension in middle-aged and elderly 
women. International Journal of Obesity 31(12): 1818-1825. 


X-sect 


Yang L, Kuper H, Sandin Set al. (2009). Reproductive history, 
oral contraceptive use, and the risk of ischemic and 
hemorrhagic stoke in a cohort study of middle-aged Swedish 
women. Stroke 40(4): 1050-1058. 


Exposure is oral 
contraceptive use. 


Yarnell JW, Patterson CC, Thomas HF et al. (2000) 
Comparison of weight in middle age, weight at 18 years, and 
weight change between, in predicting subsequent 14 year 
mortality and coronary events: Caerphilly Prospective Study. 
Journal of Epidemiology & Community Health 54(5): 344-348. 


Smoking - BMI 
relationship but smoking 
appears to be assessed 
at age 18 so not midlife. 


Ye X, Gao X, Scott T et al. (2011) Habitual sugar intake and 
cognitive function among middle-aged and older Puerto 
Ricans without diabetes. British Journal of Nutrition 106(9): 
1423-1432. 


X-sect analysis 


Yoshida M, Ishikawa M, Kokaze A et al. (2003) Association of 
life-style with intraocular pressure in middle-aged and older 
Japanese residents. Japanese Journal of Ophthalmology 
47(2): 191-8. 


X-sect analysis of 
lifestyle, intraocukar 
pressure. Age range 29-
79 so not midlife 
specifically 


Zhang X, Zhang S, Li Y et al. (2009) Association of obesity 
and atrial fibrillation among middle-aged and elderly Chinese. 
International Journal of Obesity 33(11): 1318-1325. 


X-sect 
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APPENDIX H – Methodology checklists 


H.1 Quality assessment for quantitative studies (cohort) 


Study identification: Include full citation details  


Study design: 


 Refer to the glossary of study designs (appendix 
D) and the algorithm for classifying experimental 
and observational study designs (appendix E) to 
best describe the paper's underpinning study 
design 


 


 


Guidance topic:  


Assessed by:  


Section 1: Population 


1.1 Is the source population or source area well 


described?  


 Was the country (e.g. developed or non-
developed, type of health care system), setting 
(primary schools, community centres etc), 
location (urban, rural), population demographics 
etc adequately described? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


1.2 Is the eligible population or area representative of 


the source population or area? 


 Was the recruitment of individuals, clusters or 
areas well defined (e.g. advertisement, birth 
register)?  


 Was the eligible population representative of the 
source? Were important groups 
underrepresented? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


1.3 Do the selected participants or areas represent the 


eligible population or area? 


 Was the method of selection of participants from 
the eligible population well described? 


 What % of selected individuals or clusters 
agreed to participate? Were there any sources of 
bias? 


 Were the inclusion or exclusion criteria explicit 
and appropriate? 


 


++ 


+ 


− 


NR 


NA 


Comments: 



http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4/appendix-d-glossary-of-study-designs

http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4/appendix-d-glossary-of-study-designs

http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4/appendix-e-algorithm-for-classifying-quantitative-experimental-and-observational-study-designs
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Section 2: Method of selection of exposure (or comparison) group 


2.1 Selection of exposure (and comparison) group. 


How was selection bias minimised?  


 How was selection bias minimised? 
 


++ 


+ 


− 


NR 


NA 


Comments: 


2.2 Was the selection of explanatory variables based 


on a sound theoretical basis? 


 How sound was the theoretical basis for 
selecting the explanatory variables? 


 


++ 


+ 


− 


NR 


 


NA 


Comments: 


2.3 Was the contamination acceptably low? 


 Did any in the comparison group receive the 
exposure?  


 If so, was it sufficient to cause important bias? 
 


++ 


+ 


− 


NR 


NA 


Comments: 


2.4 How well were likely confounding factors identified 


and controlled? 


 Were there likely to be other confounding factors 
not considered or appropriately adjusted for? 


 Was this sufficient to cause important bias? 
 


++ 


+ 


− 


NR 


NA 


Comments: 


2.5 Is the setting applicable to the UK?  


 Did the setting differ significantly from the UK? 
 


++ 


+ 


− 


NR 


NA 


Comments: 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


400 


Section 3: Outcomes 


3.1 Were the outcome measures and procedures 


reliable? 


 Were outcome measures subjective or objective 
(e.g. biochemically validated nicotine levels ++ 
vs self-reported smoking −)? 


 How reliable were outcome measures (e.g. inter- 
or intra-rater reliability scores)? 


 Was there any indication that measures had 
been validated (e.g. validated against a gold 
standard measure or assessed for content 
validity)? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


3.2 Were the outcome measurements complete?  


 Were all or most of the study participants who 
met the defined study outcome definitions likely 
to have been identified? 


 
 


++ 


+ 


− 


NR 


NA 


Comments: 


3.3 Were all the important outcomes assessed? 


 Were all the important benefits and harms 
assessed?  


 Was it possible to determine the overall balance 
of benefits and harms of the intervention versus 
comparison? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


3.4 Was there a similar follow-up time in exposure and 


comparison groups? 


 If groups are followed for different lengths of 
time, then more events are likely to occur in the 
group followed-up for longer distorting the 
comparison.  


 Analyses can be adjusted to allow for differences 
in length of follow-up (e.g. using person-years). 


 


++ 


+ 


− 


NR 


NA 


Comments: 


3.5 Was follow-up time meaningful? 


 Was follow-up long enough to assess long-term 
benefits and harms?  


 Was it too long, e.g. participants lost to follow-
up? 


++ 


+ 


− 


Comments: 
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 NR 


NA 


Section 4: Analyses 


4.1 Was the study sufficiently powered to detect an 


intervention effect (if one exists)? 


 A power of 0.8 (i.e. it is likely to see an effect of a 
given size if one exists, 80% of the time) is the 
conventionally accepted standard. 


 Is a power calculation presented? If not, what is 
the expected effect size? Is the sample size 
adequate? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


4.2 Were multiple explanatory variables considered in 


the analyses? 


 Were there sufficient explanatory variables 
considered in the analysis?  


 


++ 


+ 


− 


NR 


NA 


Comments: 


4.3 Were the analytical methods appropriate?  


 Were important differences in follow-up time and 
likely confounders adjusted for?  


 


++ 


+ 


− 


NR 


NA 


Comments: 


4.6 Was the precision of association given or 


calculable? Is association meaningful?  


 Were confidence intervals or p values for effect 
estimates given or possible to calculate?  


 Were CIs wide or were they sufficiently precise 
to aid decision-making? If precision is lacking, is 
this because the study is under-powered? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


Section 5: Summary 


5.1 Are the study results internally valid (i.e. 


unbiased)? 


 How well did the study minimise sources of bias 


++ 


+ 


Comments: 
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(i.e. adjusting for potential confounders)?  


 Were there significant flaws in the study design? 
 


− 


5.2 Are the findings generalisable to the source 


population (i.e. externally valid)? 


 Are there sufficient details given about the study 
to determine if the findings are generalisable to 
the source population?  


 Consider: participants, interventions and 
comparisons, outcomes, resource and policy 
implications. 


 


++ 


+ 


− 


Comments: 
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 Operational definitions 


Successful ageing Successful ageing is defined as survival to an advanced age 


while maintaining physical and cognitive function, functional 


independence and a full and active life. It means that morbidity 


and disability are compressed into a relatively short period before 


death, in line with the ‘compression of morbidity’ theory. 


Disability Disability will refer to any long-term restriction on the ability to 


perform an activity in the manner, or within the range, considered 


normal.  


Dementia Dementia will refer to a progressive, degenerative condition 


caused by diseases of the brain. Whether it occurs alone, in 


addition to, or as a combination of, chronic conditions, it is 


characterised by cognitive and non-cognitive symptoms of 


variable frequency and severity. 


Frailty Frailty will refer to a syndrome characterised by age-related 


declines in functional reserves where a small insult (e.g. infection, 


loss of partner) results in a striking and disproportionate change 


in health state. Frail older adults experience an increased risk of 


adverse outcomes such as falls, fractures, comorbidity, disabi lity, 


dependency, hospitalisation, need for long-term care and 


mortality. 


Non-communicable 
chronic conditions 


Non-communicable chronic conditions will include cardiovascular 


diseases, diabetes, chronic obstructive pulmonary diseases, 


obesity, visual and hearing conditions, and some cancers that 


may be associated with behavioural risk factors. 


Disadvantaged 
populations 


Disadvantaged populations will include (but are not limited to) low 


socioeconomic status, ethnic minority groups, lesbians, gay, 


bisexual and transsexual (LGBT) community groups, travellers 


and other groups with protected characteristics under the equality 


and diversity legislation. 
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EXECUTIVE SUMMARY 
 
1. INTRODUCTION 


1.1   Background 


Despite a wealth of evidence on the association between low physical activity, smoking, 


alcohol consumption, diet, and ill health in later life, an alarming proportion of the adult 


population continues to engage in unhealthy behaviours. These behaviours are strongly 


associated with the development of a range of non-communicable chronic conditions in later 


life; though the multiple processes leading to it have been shown to start much earlier. Most 


public health guidelines provide general and specific recommendations to promote healthy 


behaviours in children, the adult population, and to some extent the older population, yet 


very few recommendations exist for adults in midlife. 


 


To address this gap, the Department of Health (DH) has asked the National Institute for 


Health and Care Excellence (NICE) to produce public health guidance on preventive 


approaches to be adopted in mid-life to delay the onset of disability, dementia and frailty in 


later life. Three evidence reviews and an economic model will underpin the guidance. The 


reviews assess evidence on a wide range of potential influences on well-being in later life 


(i.e. demographic, economic, geographical, physical, cultural and social factors), and at the 


effectiveness and cost effectiveness of available interventions to act on these factors. 


 


1.2 Aims and review questions 


The overarching aim of the suite of three evidence reviews is to identify which primary 


prevention approaches to be adopted in mid-life are most effective and cost-effective to 


prevent and delay the onset of disability, dementia, frailty, and other non-communicable 


chronic conditions in later life. 


 


The specific questions addressed in this review (Review 3) are:  


 What are the most effective and cost-effective midlife interventions for increasing the 


uptake and maintenance of healthy behaviours?  


 To what extent do interventions targeted at these different health behaviours prevent or 


delay dementia, prevent or delay frailty and disability related to modifiable lifestyle risk 


factors, or prevent or delay non-communicable chronic diseases? 
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The two other reviews focus on key issues for people in midlife that prevent or limit, or which 


help or motivate them to take up and maintain healthy behaviours (Review 1), and the 


association between behavioural risk factor in midlife and disability, dementia, frailty, and 


other non-communicable chronic conditions in later-life (Review 2).  


 


2. METHODS 
The focus of this review is on the effectiveness and cost-effectiveness of midlife 


interventions for increasing the uptake and maintenance of healthy lifestyle behaviours (at 


individual, family, community, subnational or national level and in a range of settings), and 


the extent to which interventions targeted at these health behaviours prevent or delay 


dementia, disability, frailty and non-communicable chronic diseases related to behavioural 


risk factors. 
 


The review includes quantitative effectiveness and economic outcomes of intervention 


studies relating to: 


a) Measures of uptake or maintenance or change in health behaviours e.g. rates of 


smoking cessation, physical activity uptake, participation or amount, change in diet or 


components of diet, such as increase in fruit and vegetable intake, prevention of weight 


gain, weight loss, control or maintenance in people who are overweight. 


b) Delivery/design of interventions e.g. setting, mode of delivery, personnel (e.g. lay, 


healthcare professionals). 


c) Measures of successful ageing, or outcomes related to dementia, disability, frailty, non-


communicable chronic conditions, e.g. activities of daily living (ADL), instrumental 


activities of daily living (IADL), mobility, physical function, cognitive function, bone health 


(e.g. osteoporosis, fractures, bone mineral density), healthy life span, mortality, mental 


health, participation, incidence of cardiovascular diseases (CVD), cancer, diabetes, renal 


disease, chronic obstructive pulmonary diseases (COPD), mental health. 


d) Outcomes relating to cost-effectiveness would include (but are not limited to): resource 


use, costs, cost-effectiveness, cost-utility. 


 


Interventions to promote lifestyle and/or behaviour change such as the primary prevention of 


overweight or obesity are covered by the scope of the review and the guidance. However, 


interventions for the secondary prevention or management of such conditions or for people 


with existing dementia, disability, chronic disability or frailty fall outside the scope of this 


review and the guidance, except for weight loss interventions in people who are overweight 


(but not obese). The scope of the review does not cover use of drugs, diagnosis, national 
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policies, laws and taxation, assessments of implementation or translation of interventions, 


changes in knowledge and attitudes related to health behaviours. 


 


The population covered by the review (as for the other two reviews) includes adults aged 40 


to 64 years for the general population, and adults aged 18-39 from disadvantaged 


populations. The review does not cover people with and treated for pre-existing conditions 


(i.e. dementia, frailty, disability, non-chronic communicable conditions) nor does it cover the 


treatment (i.e. drugs, dietary supplements), diagnostic and care and management of these 


conditions. 


 


We conducted a thorough search of the scientific and grey literature to identify intervention 


studies and systematic reviews that reported the outcomes listed above. Systematic reviews 


and primary studies focused on midlife populations published from year 2000 onwards were 


processed. Where evidence was not identified, systematic reviews with a broader age range 


than midlife from 2010 onwards were included. It was not practically possible to look at 


primary studies with a broad age range that may have included a predominantly mid-life 


sample. 


 


Two reviewers screened the title and abstract of identified references independently.  


Primary studies that met the inclusion criteria were assessed for quality using available tools 


from NICE (CPH methods manual). 


 


Quantitative evidence from primary studies and systematic reviews is synthesised 


thematically (e.g. by behavioural risk factors, subpopulations) where themes emerged and 


descriptively otherwise. Data specific to health inequalities and vulnerable communities are 


assessed and findings are summarised separately where sufficient data is available.  


 


For each key issue or factor of interest an evidence statement was generated which 


provides an aggregated summary of all of the relevant studies. Applicability ratings (i.e. 


directly applicable, partially applicable or not applicable) are proposed for each evidence 


statement to judge how similar the population(s), setting(s), intervention(s) and outcome(s) 


of the included studies are to those outlined in the review question. 


 


3. RESULTS 


This review includes 52 primary studies and 35 systematic reviews. A summary of the 


characteristics of included studies is presented for individual risk factors. For each risk 
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factor, a table summarises the key findings of included studies (Tables 1 through 7), with 


more details about the population, design, intervention, effectiveness and limitations 


provided in the evidence tables (Appendix A). Appendix B summarises the quality of 


included studies. Overall, the evidence cited in the review is good (or very good) and the 


applicability directly or partially applicable. 


 


Evidence statements are structured as follows:  


 


Level 1 - for each risk factor: 


 Physical activity 


 Diet 


 Smoking 


 Alcohol 


 Weight management 


 Multicomponent, lifestyle, behavioural 


 Disadvantaged and minority groups 


 


Level 2 - type of outcomes:  


 Effect of PA interventions on uptake and maintenance of healthy behaviours  


 Effect of PA interventions on SHORT TERM dementia, disability, frailty or non-


communicable diseases outcomes (in mid-life) 


 Effect of PA on LONG-TERM dementia, disability, frailty or non-communicable diseases 


outcomes (in later life). 


 


4. DISCUSSION 


This review found evidence for a number of interventions that have been shown to be 


effective in promoting the uptake and maintenance of healthy behaviours in midlife.  


Effective interventions were found for promotion of positive physical activity and diet 


behaviours; reduction or cessation of smoking and alcohol behaviour; weight prevention, 


weight maintenance and weight loss (in those overweight) in midlife; and interventions 


addressing combinations of multiple health behaviours. No evidence from intervention 


studies specifically conducted in midlife was found that met the review inclusion criteria for 


social, leisure and cognitive interventions, or programmes to address hearing or sight 


behaviours. While healthier behaviours earlier in life will reduce risks and need for 


intervention, the evidence suggests that some modification of health behavioural risks can 
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occur in mid-life. However, only limited evidence was found relating to the effectiveness of 


midlife interventions on long term successful ageing and dementia, disability and frailty or 


outcomes related to non-communicable chronic diseases.  We found no evidence describing 


adverse events associated with these interventions. 


 


There is limited but good quality evidence from intervention studies conducted exclusively in 


the UK health care context (10 primary studies and 2 economic evaluations), yet few large 


scale experimental or population based studies seeking to develop and evaluate the effect 


and cots of midlife interventions on late life outcomes. Nevertheless, a number of good 


quality economic evaluations based on primary data and Markov or decision analytic models 


(directly and partially applicable to the UK because conducted in OECD countries) suggest 


that interventions targeting behavioural risk factors are likely to be cost-effective from a 


societal perspective - with the caveat that findings are sensitive to effectiveness and 


maintenance assumptions in the long term (mainly due to the lack of evidence base). Also, 


different sociocultural, environmental and economic factors may influence the success or 


failure of interventions when implemented in the UK context or sub-populations. 


 


Some evidence was also found relevant to health inequalities with interventions conducted 


in some ethnic minority groups, socioeconomically disadvantaged groups, homeless 


populations and for men and women. Interventions delivered in these groups were also 


successful in changing some health behaviours. There is however a paucity of research in 


midlife for LGBT groups and other groups protected under the equality and diversity 


legislation; or vulnerable groups including migrants, asylum seekers, refugees, prisoners 


and Roma. This has implications for the generalizability of our findings to whole populations 


because contextual factors that may have favoured intervention efficacy may differ between 


and within communities.  


 


Similar to Review 1 and Review 2, the main limitation of this review relates to the search 


strategies, which were focused on studies with midlife-related terms in the title, abstract or 


related MeSH indexing to identify interventions studies specifically delivered in midlife. The 


implication is that intervention studies that have recruited only/mainly individuals in mid-life 


without specifying midlife terms in the title or abstract were not identified by the searches. 


This might explain some of the gaps in evidence and further work is ongoing (though beyond 


the scope of this report) to address this limitation.  


 


Other limitations include short follow-up periods; small sample sizes which compromise the 


power to detect significant associations namely where small effects are expected; different 
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operationalization of behavioural risk factors and outcomes which make comparison 


between studies (pooling effect estimates) problematic; and self-reported as opposed to 


objective measures of outcomes, which may result in biased differences in reported 


behaviours before and after the intervention, for example quantity of alcohol or tobacco 


consumed.  


 


OVERALL SUMMARY OF FINDINGS AND RECOMMENDATIONS 


Physical activity 
1. Structured physical activity programmes . Evidence suggests provision of a structured 


exercise programme can influence decisions to start and maintain PA. Programmes 


included stretching, aerobic exercise, walking, weight training, cycling, yoga and tai chi. 


A wide choice of exercise programmes could be made available so that there are 


programmes of interest to a broad population. 
 


2. Provision of tailored individual and group support for changing physical activity 
levels: Evidence suggests that PA individual and group support interventions produce 


moderate but statistically significant increases in PA behaviour, in particular when 


participants were involved with behavioural interventions. Interventions were multimodal 


and ranged from a single motivational education session (although these were less 


effective) to extensive supervised exercise sessions. Intervention components such as 


support, self-monitoring, stimuli to increase PA, self-regulation techniques, rewards, 


behavioural goal setting, personalised activity goals, provision of information about local 


opportunities and modelling PA behaviour produced better health and behavioural 


outcomes; however due to the lack of longitudinal data the impact beyond 12 months is 


unclear. Evidence from economic papers suggests that the least cost-effective 


categories were the high-intensity “individually adapted behaviour change” and “social 


support” programmes yet these programmes also had the largest effect on PA 


behaviour. Overall physical activity interventions were shown to be cost effective from a 


societal perspective in a majority of studies (but the findings are sensitive to long-term 


effectiveness and maintenance assumptions). 
 


3. Provision of combined diet and exercise interventions: Evidence suggests that 


combined diet and exercise modification can have significant improvements in nutrition 


and PA behaviour; in particular these interventions can improve dietary and/or PA 


behaviour in South Asian populations. Components included exercise and nutrition 


information, and support and were usually delivered by a PA specialist and registered 
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dietician.  Due to short duration of studies the long-term impact is uncertain. 
  


4. Internet and telephone support: Evidence suggests that Internet and telephone 


services are beneficial when attempting to produce positive changes in PA. Telephone 


contact to provide feedback and to support also appeared to positively change PA levels. 


Educational components in the intervention significantly increased effectiveness. There 


could be an increase in the provision of Internet and telephone-based physical activity 


programmes. However effect sizes were small and some evidence suggested that 


technological solutions are no more effective than print materials, face-to-face 


programmes and other health promotion methods. There is insufficient evidence to 


assess whether face-to-face interventions or remote approaches are more effective at 


promoting PA. Internet and telephone technologies should therefore be considered as an 


addition to other delivery methods and not seen or used as a replacement for services 


until further evidence is available. The ability of Internet and telephone delivered 


interventions to produce change in long-term PA remains unclear. 
 


5. Raise awareness in mass media: Evidence suggests that mass media campaigns 


increase awareness in the population. However, there is limited evidence of campaign 


effects on increasing PA.  Campaigns that promoted PA as a ‘social norm’ seemed to be 


more effective in reducing sedentary behaviour; however effect sizes were small.   
 
6. Combined physical activity, support and awareness raising: Consideration could be 


given to an approach which combines the provision of support and exercise 


programmes; awareness raising would be more beneficial to population-level health as it 


may both provide the context in which behaviours can be adopted and maintained into 


old age.  Although due to limited evidence the long-term effects of each component is 


unknown. 
 
Diet 
7. Dietary advice can be effective in improving dietary behaviour: There is some 


limited evidence that individually tailored advice is effective and that group programmes 


or printed individual dietary advice can be effective. 
 


8. Reduction of fat/saturated fat intake as part of dietary advice/recommendations: 


Reduction of fat/saturated fat intake as part of dietary advice/recommendations. 


However consideration should also be given to the balance of foods required for 


prevention of osteoporosis. 
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Smoking 
9. Increase provision of reduction interventions: Evidence suggests reduction 


interventions can be carried out using self-help materials or aided by behavioural 


support, and can be carried out with the aid of pre-quit NRT (studies suggest that pre-


quit NRT does not increase adverse events). Reducing cigarettes smoked is an 


important contribution to prevention of non-communicable chronic diseases.  Patients 


can be given the choice of a variety of strategies (before quit day and quitting abruptly, 


with no prior reduction) to assist in behavioural change.  
 


10. Increase provision of cessation interventions: Evidence suggests that interventions 


consisting of self-help, NRT, and community-based, individual based, group, and 


telephone counselling can promote smoking cessation; however effects were attenuated 


in the longer term. Where evidence exist telephone care intervention versus usual care 


using the provider’s perspective was more cost-effective. There is a paucity of evidence 


from a societal perspective.  
 


11. Increase provision of culturally sensitive interventions: Evidence suggests smoking 


cessation outreach workers who are members of BME and other minority groups can 


more effectively improve access to and the success of smoking cessation services 


compared with standard care. Evidence however was primarily on Pakistani and 


Bangladeshi men. Costs of these interventions per quality-adjusted life year proved 


feasible and acceptable. 
 


12. Increase provision of quitting intention interventions: Evidence suggests that the 


intention to quit was a strong predictor of smoking reduction or cessation. Interventions 


often combined behavioural, counselling, and educational components to impact on 


smoking attitudes. There were a variety of methods used to deliver the interventions 


such as information leaflets, practice nurses, outreach workers, the Internet and 


telephone. Programs could be designed to address contextual factors, which may 


change attitudes and increase the efficacy of reduction and cessation interventions.  
 
Alcohol 
13. Limiting licensed premises: Evidence suggests that the availability of alcohol does 


have an impact on consumption (review 1 and 3). Alcohol prevention targeting licensed 


premises resulted in fewer assaults, unlawful threats and violence towards officials. 


Economic analysis shows that the monetary and human benefits may be considerable. It 
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may therefore be necessary to reduce alcohol outlet density, defined as shops, bars and 


restaurants in communities. 
 


14. Improve availability of behavioural, counselling and therapy programs: Evidence 


suggests that behavioural counselling and therapy have positive impacts on excessive 


alcohol use; however effect sizes vary. Interventions can include provision of brief 


information for minor problem drinking, psychotherapy for mild to moderate dependence 


and drug-therapy adjuvant to counselling for detoxified patients with a history of severe 


physical dependence. Internet-based interventions are effective at changing alcohol 


consumption, treatment response, and quality of life in the short term; however long-term 


data is unavailable. Internet-based therapy may therefore offer better value for money as 


an adjunct to existing service provision, and be considered as an additional treatment 


option. 
 
Weight management 
The inclusion criteria for this review include weight prevention, maintenance and 


management in overweight populations (to prevent obesity) at midlife but does not include 


management or treatment of obesity in populations with existing obesity (BMI >30). Primary 


studies in populations with BMI > 30 have therefore been excluded. 


 


15. Programmes involving promotion of healthy balanced diet and exercise or dietary 
advice: There is some evidence that dietary advice based on the American Heart 


Association step 2 diet plus endurance exercise or dietary advice to reduce fat intake to 


<20% are effective for weight loss in midlife populations. The evidence included men and 


women and ethnic minority groups. 
 


16. Delivery of programmes: There is some evidence that a lifestyle intervention aimed 


initially at reducing total fat (which allowed participants to reduce total energy intake) and 


promotion of healthy eating, and the subsequent introduction of a concept of calorie 


balance, is effective for weight reduction in people at risk of diabetes in midlife whether 


delivered by clinically trained professionals or lay educators and with a range of delivery 


methods. 
 


17. Programmes involving yoga (delivered in a group format) may be effective for weight 


management in midlife, particularly for those for whom more intensive exercise 


programmes may be unsuitable. However, most studies (from a systematic review) were 


conducted in India so the applicability of the evidence to the UK may be limited.  
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Multiple component/lifestyle/behavioural 


18. Lifestyle interventions targeting more than one health behaviour (multiple risk factor 


interventions) can be effective in improving health behaviour. The evidence found relates 


to different combinations of health behaviours (from diet, physical activity, smoking) but 


all studies found reported improvements in overall health behaviour.  
 


19. A range of type of intervention (e.g. cognitive behavioural therapy, motivational 


interviewing and problems solving or educational and counselling interventions) can be 


effective in delivering lifestyle interventions targeting more than one health behaviour. 
 


20. Internet based interventions can be effective for delivering lifestyle interventions 


targeting more than one health behaviour. There was some evidence that when 


interventions were delivered via the internet that complex interventions were more 


effective than single component interventions. 
 


21. Social networking sites are not recommended for delivery of lifestyle interventions to 


people in midlife – current evidence suggest these are not effective in midlife. 
 


 


Disadvantaged or minority groups  
22. Provision of supporting PA interventions: The findings on PA suggest that support, 


provided by instructors, facilitators, family and friends is important for supporting 


individual efforts to increase PA.  Evidence suggests those interventions focused on 


improving the PA in ethnic minority and disadvantaged groups have greater success if 


they incorporate social support, group delivery and motivational components.  
 


23. Provision of community level PA interventions: Evidence suggests that community-


based interventions can be more effective, than individual focused interventions, in 


socioeconomically disadvantaged communities.  
 


24. Provision of community outreach workers from ethnic minorities for changing 
smoking behaviours: Evidence suggests trained culturally sensitive community 


outreach workers can be effective in promoting smoking cessation behaviour among 


Pakistani and Bangladeshi men. Smoking cessation outreach workers compared with 
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standard care were able to improve rates of access to smoking cessation services. 


Trained community outreach workers could be applied in the UK amongst similar 


populations. If rolled out to other communities such a program would require recruitment 


and training of individuals from diverse ethnic groups. Economic evaluation 


demonstrated the intervention proved feasible and acceptable. 
 


25. Increase provision of culturally sensitive smoking cessation/reduction programs: 
Evidence suggests culturally sensitive interventions can help improve smoking reduction, 


cessation rates and improved uptake of dental health check-ups. Interventions consisted 


of self-help, NRT, and community-based interventions, as well as individual, group, and 


telephone counselling. Due to the lack of longitudinal research the long-term impact is 


unclear. 
 


26. Increase provision of cultural and gender sensitive diet and/or physical activity 
interventions: Evidence suggests these interventions can improve dietary and/or 


physical activity behaviour in BME communities, in particular the South Asian population. 


Interventions were delivered at community-level or in primary care. Components 


included individual tests and CHD/diabetes risk profile, nutritional support from dietetic 


clinics, optional practical activities including cookery workshops, exercise classes and 


awareness sessions. Delivered at into the community by health visitors and South Asian 


community workers with interpreter and translator services.  
 


27. Increase provision of health promotion interventions in homeless shelters: 
Evidence suggests that homeless individuals are at high risk of a number of and non-


communicable chronic diseases. Interventions delivered directly into a homeless shelter 


setting were more likely to increase attendance at community mental health centres. 
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1. INTRODUCTION 


1.1 Background 


Despite a wealth of evidence on the association between low physical activity, smoking, 


alcohol consumption, diet, and with ill health in later life, an alarming proportion of the adult 


population continues to engage in unhealthy behaviours. These behaviours are strongly 


associated with the development of non-communicable chronic diseases in later life; though 


the multiple processes leading to it have been shown to start much earlier. A comprehensive 


public health strategy aimed at preventing chronic diseases, frailty, disability, and dementia 


would thus support a range of interventions across the life cycle to increase the uptake and 


maintenance of healthy behaviours. 


 


Along those lines, most public health guidelines provide general and specific 


recommendations to promote healthy behaviours in children, adults, and to some extent 


older people. However, very few recommendations exist to date for adults in midlife. This 


segment of the population is highly heterogeneous and individuals that make up this 


segment are likely to share some of the same issues and challenges when it comes to 


changing or maintaining behaviours. To effectively "reach" that population and have it 


engage in health promotion initiatives, interventions need to be tailored to – or at least 


consider – their specific needs and circumstances. 


 


The Department of Health (DH) has asked the National Institute for Health and Care 


Excellence (NICE) to produce public health guidance on preventive approaches to be 


adopted in mid-life to delay the onset of disability, dementia and frailty in later life. Three 


evidence reviews and an economic model underpin the guidance. The reviews assess 


evidence on a wide range of potential influences on well-being in later life (i.e. demographic, 


economic, geographical, physical, cultural and social factors). The effectiveness and cost 


effectiveness of available interventions to act on these factors is the focus of this third report. 


  


1.2 Aims of the review 


This review is the third of three to be conducted to inform the guidance on which primary 


prevention behaviours to be adopted in mid-life are most effective and cost-effective to 


prevent and delay the onset of disability, dementia and frailty in later life. The full scope of 


the guidance is available in the final scope document (Final Scope, NICE 2013) that 


incorporates stakeholder comments from a 4-week consultation (21 March to 18 April 2013).  
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1.3 Research questions 


The specific questions addressed in this review (Review 3) are:  


 What are the most effective and cost-effective midlife interventions for increasing the 


uptake and maintenance of healthy lifestyle behaviours?  


 To what extent do interventions targeted at these different health behaviours prevent or 


delay dementia, prevent or delay frailty and disability related to modifiable lifestyle risk 


factors, or prevent or delay non-communicable chronic diseases? 


 
The two other reviews (and study protocols) related to this one addressed the following 


questions: 


 


Review 1: A review of the key issues for people in midlife that prevent or limit or which help 


and motivate them to take up and maintain healthy behaviours. 


 What are the key issues for people in midlife that prevent or limit, or which help or 


motivate them to take up and maintain healthy lifestyle behaviours and to what extent do 


they have an effect? 


 How does this differ for subpopulations, for example by ethnicity, socioeconomic status 


or gender? 


 
Review 2: What lifestyle factors in midlife are associated with successful ageing and the 


primary prevention or delay of dementia, non-communicable chronic conditions, frailty and 


disability? How strong are the associations and how does this vary for different 


subpopulations? 


 


A conceptual overview of the three reviews and how Review 3 fits into the overall scheme is 


presented in Figure 1. The model details behavioural risk factors in midlife, interventions to 


improve or maintain healthy behaviours, intermediate biological risk factors that can be 


influenced by healthy behaviours and preventable outcomes relating to dementia, disability, 


frailty or non-communicable chronic conditions in later life. The model informed the searches 


and the selection of studies for the three reviews. 
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Healthy behaviours 


 Physical activity / Sedentary behaviours 
 Diet  
 Tobacco smoking 
 Alcohol consumption 
 Cognitive activities 
 Noise exposure 
 Work / Social activities / Participation 


REVIEW 1 
Uptake & 


maintenance of 
healthy 


behaviours in mid-
life 


Barriers Facilitators 


 Personal factors (e.g. gender, SES, 
ethnicity, employment, family, previous 
experiences, expectations) 


 Social factors (e.g. norms, support) 
 Environmental factors (e.g. access to 


resources/interventions; residential & 
work environment) 


 Organisational factors (e.g. design & 
delivery of intervention, resources) 


REVIEW 2 


Association between 
behavioural risk factors and 


ageing well outcomes & 
common chronic conditions 


Effect on ageing Well Outcomes 
 Disability (ADL, IADL, independence, 


mobility) 
 Dementia 
 Frailty 
 Healthy life span 
 Quality of life 
 Participation 
Effect on non-communicable conditions 
 Cardiovascular diseases & stroke 
 Renal disease 
 Life style related cancers 
 COPD 
 Type II diabetes 
 Osteoporosis / Bone health 
 Hearing & Sight loss 


Primary prevention of preconditions 


 Impaired glucose intolerance 
 High blood pressure 
 High cholesterol 
 Overweight / Obesity (weight loss or control) 
 Impaired cognitive function (MCI) 
 Mood disorders & mental health 
 Functional limitations 
 


Other relevant outcomes 


 Resource use, costs, cost effectiveness 
 


Effect on healthy behaviours 


 Increase/maintain “good” levels of physical activity OR 
decrease sedentary life styles OR maintain balance, 
strength and weight-bearing functions 


 Improve/maintain good diet & nutrition  
 Reduce/prevent/stop tobacco consumption 
 Decrease/prevent excessive alcohol consumption 
 Maintain/increase cognitive and social activities, and 


participation 
 Prevent / decrease excessive noise/ sun exposure 
 Improve/modify multiple behavioural risk factors  
 Remove barriers / facilitate uptake & maintenance of 


any life style behaviours WITH demonstration of 
impact. 
 


Intervention 
Effectiveness & cost effectiveness… 


 


REVIEW 3 


Figure 1. 
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1.4 Operational definitions 


 Successful ageing is defined as survival to an advanced age while maintaining physical 


and cognitive function, functional independence and a full and active life. It means that 


morbidity and disability are compressed into a relatively short period before death, in line 


with the ‘compression of morbidity’ theory (Fries 2011). 


 Disability will refer to any long-term restriction on the ability to perform an activity in the 


manner, or within the range, considered normal. 


 Dementia will refer to a progressive, degenerative condition caused by diseases of the 


brain. Whether it occurs alone, in addition to, or as a combination of, chronic conditions, it 


is characterised by cognitive and non-cognitive symptoms of variable frequency and 


severity. 


 Frailty will refer to a syndrome characterised by age-related declines in functional 


reserves where a small insult (e.g. infection, loss of partner) results in a striking and 


disproportionate change in health state. Frail older adults experience an increased risk of 


adverse outcomes such as falls, fractures, comorbidity, disability, dependency, 


hospitalisation, need for long-term care and mortality (Clegg 2013). 


 Non-communicable chronic conditions (NCCs) will include cardiovascular diseases, 


diabetes, chronic obstructive pulmonary diseases, obesity, visual and hearing conditions, 


and some cancers that may be associated with behavioural risk factors. 


 Disadvantaged populations will include (but are not limited to) low socioeconomic status, 


ethnic minority groups, lesbians, gay, bisexual and transsexual (LGBT) community 


groups, travellers and other groups with protected characteristics under the equality and 


diversity legislation. 


 


1.5 Equality and equity issues 


A core aim of this programme of evidence reviews is to identify prevention approaches that 


are tailored to midlife populations, focusing on those that have the greatest potential to 


maintain well-being in later life and avoid or reduce health inequalities. The reviews 


synthesise and highlight the evidence pertaining to groups or subgroups of the population 


that are at increased risk of ill health or less likely to benefit from preventive interventions 


because of biological, psychosocial factors, environmental factors – or a combination thereof 


(Ben-Shlomo 2003). 


 


It is hoped that the combined outputs will provide an evidence base to address areas of 


concern for government and society – how to optimise health and well-being, and reduce 
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inequalities in our ageing societies; how to tackle at a population level increasing health and 


social care demand; and how to change policy and practice through better use of research.   


 


1.6 Review team 


The expertise of the review team and the role of each member in the review are presented in 


Appendix C. 


 
 
2. METHODOLOGY 


2.1 Searches 


The searches for this review (Review 3) were developed at the same time as the searches 


for Review 1 as both reviews focus on issues and interventions that prevent or limit the 


uptake or maintenance of healthy behaviours in midlife. Screening of search results however 


was conducted separately. An iterative approach involving the whole team was undertaken 


to develop the search strategies. The key steps were: 


a) Initial team discussions around research questions 


b) Initial drafting of search building at least (but not exclusively) on the final scope for this 


guidance, comments received from key stakeholders on the draft scope, high quality 


peer-review systematic reviews (when available) on same or similar topics for each key 


domains of the strategy, (e.g. health, preventative interventions, behaviours, etc.) 


c) Testing of individual components and development of the review specific strategies in key 


databases 


d) Refining of specific review strategies upon discussion with information specialist 


e) Updating of search strategies based on reviewers comments 


f) Adaptation of strategies to individual databases (i.e. Mesh terms or filters in one 


database don’t usually apply to other databases) 


g) Running of search and uploading of references in individual Endnote databases (for 


specified time period, i.e. since 2000). 


h) Create a combined Endnote database (master file); delete duplicate and prepare for title 


screening 


i) Identification of potential included studies; selection of full text for further assessment; 


identification of included and excluded studies (with reason for exclusion) 


 


As initial searches suggest a large volume of search hits, searching was conducted in three 


stages: 1) searching for systematic reviews in midlife using a systematic review filter agreed 


with CPH; 2) targeted searches (e.g. vision and hearing loss, disadvantaged groups) for 
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primary studies conducted in midlife where no SR were found; and 3) searching for 


systematic reviews that include studies with a broader age range than midlife. Due to the 


high number of search hits (and time constraints), we did not process the search results for 


primary studies that did not specify a mid-life focus in the title or abstract. 


 


We searched the following electronic databases (with host platform) for peer-reviewed 


primary studies, systematic reviews and economic evaluations published since year 2000:  


 MEDLINE (including MEDLINE – in-process) (Ovid) 


 EMBASE (Ovid) 


 PsycINFO (Ovid) 


 CINAHL (EBSCO host) 


 Health Management Information Consortium (Ovid) 


 Social Science Citation Index (Web of Knowledge) 


 


The following additional databases were searched for systematic reviews published since 


year 2000: 


 HTA database 


 The Cochrane Collaboration databases (www.thecochranelibrary.com) 


o Cochrane Database of Systematic reviews 


o Database of Abstracts of Reviews of Effectiveness 


 


Searches were restricted to publications in English language. The detailed search strategies 


used to identify primary studies and systematic reviews are presented in Appendix D. 


 


Finally, we conducted a thorough grey literature search (simultaneously for Reviews 1 


through 3) to identify publications that may provide a source of relevant data. The websites 


searched are: 


 NHS Evidence Search (www.evidence.nhs.uk) 


 Open Grey (www.opengrey.eu) 


 Public Health Observatories (www.apho.org.uk) 


 Health Evidence Canada (www.healthevidence.org) 


 Alzheimer’s Society (www.alzheimers.org.uk) 


 RNIB (www.fightforsight.org.uk) 


 Fight for Sight (www.fightforsight.org.uk) 


 Action on Hearing Loss (www.actiononhearingloss.org.uk) 


 Beth Johnson Foundation (www.bjf.org.uk) 


 British Library (http://www.bl.uk)  



http://www.thecochranelibrary.com/

http://www.evidence.nhs.uk/

http://www.opengrey.eu/

http://www.apho.org.uk/

http://www.healthevidence.org/

http://www.alzheimers.org.uk/

http://www.fightforsight.org.uk/

http://www.fightforsight.org.uk/

http://www.actiononhearingloss.org.uk/

http://www.bjf.org.uk/

http://www.bl.uk/
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 Campbell Collaboration (http://www.campbellcollaboration.org)  


 Department of Health (https://www.gov.uk/government/publications)  


 E-Print Network (http://www.osti.gov/eprints/)  


 Google Scholar (http://scholar.google.co.uk)  


 Grey Literature Report (http://www.greylit.org)  


 Lenus (http://www.lenus.ie/hse/)  


 OAIster (http://www.oclc.org)  


 Public Health Europe (http://ec.europa.eu/health/index_en.htm)  


 RAND Health (http://www.rand.org/health.html)  


 Scirus (http://www.scirus.com)  


 World Health Organisation (http://www.who.int/en/)  


 


We did not conduct additional hand searches nor did we contact authors for additional data. 


However, the publication list of the Behaviour and Health Research Unit at the University of 


Cambridge (led by Professor Theresa Marteau) was searched for relevant publications as 


well as the responses to the NICE call for evidence relating to this guidance conducted 


between 31/5/2013 and 28/6/2013. 


 


Records retrieved from the searches are reported according to Appendix C of the CPHE 


methods manual in Appendix F - these can be found in Appendices E and F of this report. 


 


NOTE: the searches conducted in October 2013 (for Review 1) were updated on 3rd March 


2014. The search results were processed exactly the same way as for the original searches. 


Appendices E and F present the breakdown of these searches. 


  


2.2 Population 


The populations covered by this review include: 


 Adults aged 40-64 years, with a particular focus on people at increased risk of disability, 


dementia, frailty, or other NCCs due to behavioural risk factors. 


 Adults aged 39 and younger from disadvantaged populations (as they are at increased 


risk of ill health and more likely to develop multiple morbidities). Disadvantaged 


populations include (but is not limited to) low socioeconomic status, ethnic minority 


groups, LGBT groups, travellers, and other groups with protected characteristics under 


the equality and diversity legislation. 


 


This review does not cover the following populations: 


 Adults with any type of dementia or pre-existing cognitive impairments in midlife 



http://www.campbellcollaboration.org/

https://www.gov.uk/government/publications

http://www.osti.gov/eprints/

http://scholar.google.co.uk/

http://www.greylit.org/

http://www.lenus.ie/hse/

http://www.oclc.org/

http://ec.europa.eu/health/index_en.htm

http://www.rand.org/health.html

http://www.scirus.com/

http://www.who.int/en/
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 Adults who are receiving treatment for a non-communicable chronic condition 


 Adults who have a disability associated with behavioural risk factors were not included for 


that particular condition or disability 


 


2.3 Interventions – scope 


This review focuses on the effectiveness and cost-effectiveness of: 


 Interventions in people in midlife (age 40-64 years) which help and motivate the uptake 


and maintenance of healthy behaviours that may impact on successful ageing, or to 


prevent or delay dementia, disability, frailty (including bone health) and common NCCs. 


 Interventions in people in midlife (age 40-64 years) which impact on successful ageing, or 


to prevent or delay dementia, disability, frailty (including bone health) or NCCs related to 


behavioural risk factors. 


 Interventions in adults aged 18-39 from disadvantaged populations (as they are at 


increased risk of ill health and more likely to develop multiple morbidities) which help and 


motivate the uptake and maintenance of healthy behaviours that may impact on 


successful ageing, or to prevent or delay dementia, disability, frailty (including bone 


health) and common NCCs. 


 Disadvantaged populations are defined above in section 2.2. Examples of NCCs include 


(but are not limited to) cardiovascular diseases, diabetes, chronic obstructive pulmonary 


disease (COPD), visual and hearing conditions and some cancers that may be 


associated with behavioural factors and lifestyle. 


 


The scope includes (but is not limited to): 


 Uptake or maintenance of healthy behaviours including less sedentary behaviour, 


increased physical activity, improved diet or components of diet (e.g. fat and salt intake, 


fruit and vegetable intake), weight loss or control, cessation or reduction of smoking, 


reduction or modification of alcohol consumption, maintain sufficient levels of social 


activity and avoid loneliness (this may vary for individuals), to avoid excessive exposure 


to noise and address hearing and/or sight loss, or to improve/modify multiple behavioural 


risk factors and health behaviours in general. 


 Uptake or maintenance of healthy behaviours at individual, family, community, 


subnational or national level (these may be targeted at specific groups, particularly those 


who are at increased risk, or who are from disadvantaged groups, or are healthcare 


professionals). 


 Uptake or maintenance of healthy behaviours in a range of settings including primary and 
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secondary care, and workplace and community settings in the private, public, voluntary or 


commercial sectors. 


 


Interventions to promote lifestyle and/or behaviour change such as the primary prevention of 


overweight or obesity or are covered by the scope of the review and the guidance. However, 


interventions for the secondary prevention or management of such conditions or for people 


with existing dementia, disability, chronic disability or frailty fall outside the scope of this 


review and the guidance, except for weight loss interventions in people who are overweight 


(but not obese). 


 


Finally, the scope of the review does not cover interventions in the areas of: 


 Use of drugs to prevent or treat dementia and NCCs 


 Use of drugs for smoking cessation 


 Use of dietary supplements 


 Diagnosis and care of disability, dementia, frailty and NCCs  


 Management of existing disability, dementia, frailty and NCCs  


 Recreational drug use (except for alcohol and tobacco/smokeless tobacco) 


 Management of obesity, including medical and surgical interventions for obesity 


 National policies, laws and taxation 


 Assessments of implementation or translation of interventions 


 Changes in knowledge and attitudes related to health behaviours 


 


2.4 Review outcomes 


The focus of this review is on the effectiveness and cost-effectiveness of midlife interventions 


for increasing the uptake and maintenance of healthy behaviours and the extent to which 


interventions targeted at these different health behaviours prevent or delay dementia, 


disability, frailty and NCCs related to modifiable lifestyle risk factors. 


 


The review includes quantitative effectiveness and economic outcomes of intervention 


studies relating to: 


a) Measures of uptake or maintenance or change in healthy lifestyle behaviours. e.g. rates 


of smoking cessation, physical activity uptake, participation or amount, change in diet or 


components of diet, such as increase in fruit and vegetable intake, prevention of weight 


gain, weight loss, control or maintenance in people who are overweight. 


b) Delivery/design of interventions e.g. setting, mode of delivery, personnel (e.g. lay, 


healthcare professionals). 
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c) Measures of successful ageing, or outcomes related to dementia, disability, frailty, NCCs 


e.g. ADL, IADL, independence, mobility, physical function, cognitive function, bone health 


(e.g. osteoporosis, fractures, bone mineral density), healthy life span, mortality, mental 


health, participation, incidence of CVD, cancer, diabetes, renal disease, COPD, mental 


health. 


d) Outcomes relating to cost-effectiveness would include (but are not limited to): resource 


use, costs, cost-effectiveness, and cost-utility. 


 


The following outcomes are not included: 


e) Preconditions for dementia, disability, frailty or NCCs except those included in c) above. 


Impaired glucose intolerance, blood pressure/hypertension, lipids (including cholesterol) 


were excluded. 


f) Biochemical or physiological markers of mechanisms for dementia, disability, frailty or 


NCCs or preconditions e.g. C-reactive protein, endothelial function, DNA damage were 


excluded.  


 


2.5. Inclusion criteria – types of studies 


Types of studies included in this review are quantitative intervention studies including 


randomised controlled trials (RCTs), controlled trials and systematic reviews. 


Priority was given to: 


a) Primary studies in midlife (age 40-64) populations or in disadvantaged groups (age 18-


39) published from 2000 onwards. 


b) Systematic reviews of studies in midlife (age 40-64) populations or in disadvantaged 


groups (age 18-39) published from 2000 onwards. 


c) However, there are a large number of systematic reviews relating to interventions in this 


area that cover a broader, general population age range e.g. 18-64. Such systematic 


reviews in the broader population were included where there were gaps in the evidence 


after including the types of studies in a) and b). 


Initially, priority was given to identifying such general systematic reviews published from 


2010 onwards. However when substantial gaps in the evidence remained, earlier systematic 


reviews were screened in stages e.g. from 2008 onwards, from 2005 onwards, and so on to 


2000 to identify relevant reviews. 


 


Priority was given to systematic reviews in which the majority of included studies are in 
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populations with a mean age at midlife (40-64 years). 


 


The review was developed in line with the 2012 editions of the CPHE methods manual and 


the CPHE process manual; and build on other methodological resources available through 


experts groups (such as the Cochrane and Campbell Collaborations) 1, the team expertise 


and an extended network of collaborators. 


 


2.6 Inclusion criteria – dates of studies to be included 


Systematic reviews and primary studies in midlife populations published from year 2000 


onwards. 


 


Systematic reviews with a broader age range for inclusion than midlife from 2010 onwards 


and then in stages back to 2000 onwards as described above. 


 


2.7 Inclusion criteria – intervention studies 


Populations: Adults at midlife (aged 40 to 64 years for the general population) with a 


particular focus on people at increased risk of the target conditions and adults in 


disadvantaged populations aged 18-39. Only studies from countries included in the 


Organisation for Economic Co-operation and Development (OECD) were included. However 


studies conducted in the UK were prioritised in the synthesis of data. 


 


Interventions: The effectiveness and cost-effectiveness of: 


 Interventions in people in midlife (age 40-64 years) which help and motivate the uptake 


and maintenance of healthy behaviours that may impact on successful ageing, or to 


prevent or delay dementia, disability, frailty (including bone health) and NCCs. 


 Interventions in people in midlife (age 40-64 years) which impact on successful ageing, or 


to prevent or delay dementia, disability, frailty (including bone health) or NCCs related to 


behavioural risk factors. 


 Interventions in adults aged 18-39 from disadvantaged populations (as they are at 


increased risk of ill health and more likely to develop multiple morbidities) which help and 


motivate the uptake and maintenance of healthy behaviours or that impact on successful 


ageing or prevent or delay dementia, disability, frailty (including bone health) and 


common NCCs. 


 


Disadvantaged populations are defined above in section 2.2. 


                                                   
1 For example, the Methodological Standards for the conduct of new Cochrane Intervention Reviews and the 
Guidelines for Systematic Reviews of Health Promotion and Public Health Interventions . 



http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4

http://publications.nice.org.uk/the-nice-public-health-guidance-development-process-third-edition-pmg5
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Outcomes: Quantitative outcomes from intervention studies comprise measures of 


effectiveness or cost-effectiveness relating to: 


a) Measures of uptake or maintenance or change in healthy lifestyle behaviours, e.g. rates 


of smoking cessation, physical activity uptake, participation or amount, change in diet or 


components of diet, such as increase in fruit and vegetable intake, prevention of weight 


gain. 


b) Delivery/design of interventions, e.g. setting, mode of delivery, personnel (e.g. lay, 


healthcare professionals). 


c) Measures of successful ageing, or outcomes related to dementia, disability, frailty, NCCs, 


e.g. ADL, IADL, independence, mobility, physical function, cognitive function, bone health 


(e.g. osteoporosis, fractures, bone mineral density), healthy life span, mental health, 


participation, incidence of CVD, cancer, diabetes, renal disease, COPD, mental health, 


weight loss, control or maintenance in people who are overweight. 


d) Outcomes relating to cost-effectiveness would include (but are not limited to): resource 


use, costs, cost-effectiveness, and cost-utility. 


 
Timescale: No lower limit for study duration. Studies were included if outcomes are in midlife 


(40 to 64 years) or later life (>65 years). 


 


Language: English language studies only. 


 


2.8 Inclusion criteria – systematic reviews 
Systematic reviews were included if they answered the review question and all were quality 


assessed (see 2.10). Evidence from systematic reviews and primary studies were checked 


and any overlapping data was excluded or reported to avoid over reporting of effect. The 


process for using review level material is described in more detail in section 2.13.  


 


2.9 Identification of relevant studies 


Titles and abstracts were screened independently by two reviewers using the inclusion 


criteria described above. Differences between reviewer’s results were resolved by discussion 


and when necessary in consultation with a third reviewer. If after discussion, there was still 


doubt about a study’s relevance for the review the full paper was obtained. 


 


Full paper copies were obtained for studies identified at the title/abstract screening stage. For 


primary studies, decisions were made based on inclusion and exclusion criteria. Full paper 
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screening was carried out independently by two reviewers. Any difference of opinion about 


inclusion/exclusion was resolved by discussion between the two reviewers or by consultation 


with a third reviewer. If after discussion there was still doubt about a study’s relevance for the 


review, the paper was retained and reassessed after quality assessment and data extraction.  


 


A flow chart summarises the number of papers included and excluded at each stage of the 


process (Figures 2 and 3). Studies excluded at the full paper screening stage are listed in 


Appendix G along with the reason for exclusion. 


 


2.10 Quality Assessment 


Study designs were assigned using the glossary of study designs (Appendix D, CPHE 


methods manual) and the algorithm for classifying study designs (Appendix E, CPHE 


methods manual). Quality appraisal was then conducted using the relevant quality appraisal 


checklist in the NICE methods manual (Appendices F, G, H, I; CPHE methods manual) 


except for systematic reviews (see below). 


 


Each full paper was assessed by one reviewer and checked for accuracy by another. A 


minimum of 10% of the studies was fully double assessed. 


 


Systematic reviews 


The methodological quality of each systematic review was assessed using the AMSTAR tool 


(www.amstar.ca). Each full review was assessed by one reviewer and checked for accuracy 


by another. A minimum of 10% of the studies was fully double assessed. Any discrepancy 


between reviewers was resolved by discussion.  


 


The quality of the evidence presented in the included systematic reviews was not reassessed 


by the authors. The results were extracted into the evidence tables and a narrative summary 


is provided of the evidence presented in each of the systematic reviews. 


 


2.11 Description of overall Quality Ratings 
 
++ All or most of the checklist criteria have been fulfilled; where they have not been 


fulfilled the conclusions are very unlikely to alter. 


+ Some of the checklist criteria have been fulfilled, where they have not been fulfilled or 


adequately described the conclusions are unlikely to alter. 


- Few or no checklist criteria have been fulfilled and the conclusions are likely or very 


likely to alter. 
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QA ratings included in evidence summary statements: [++]/[+]/[-]. 
 


2.12 Data extraction 


Data was extracted (SM, SK, LL) on study detail, population and setting, study design, 


outcomes, method of analysis, and results. To ensure accurate reporting the data extraction 


pro-forma was piloted against several included papers. Due to the number of studies and the 


timeframe we had to complete the review, double extraction was not done; data extraction 


was instead verified while writing the evidence statements.  


 


2.13 Synthesis of evidence 


Only quantitative evidence is included in this review. Findings are narratively synthesised 


and presented to inform guidance. Data specific to health inequalities and vulnerable 


communities are assessed and findings are summarised separately where sufficient data is 


available.  


 


Information about included studies is presented in the summary and evidence tables in 


sufficient detail to ensure clear and transparent links between recommendations and 


evidence (Section 5, Appendix K, CPHE methods manual). 


 


Key themes based on analysis of the evidence tables across each topic area are synthesised 


in a narrative format (where sufficient data is available to identify themes). Otherwise, a 


descriptive approach to the available evidence is taken (see section 5.4.5 CPHE methods 


manual). 


 


For each key question or issue an evidence statement provides an aggregated summary of 


all of the relevant studies (Sections 5.5.1 to 5.5.5 CPHE methods manual).  Applicability 


ratings are used to assess each evidence statement to judge how similar the population(s), 


setting(s), exposure(s) and outcome(s) of the included studies are to those outlined in the 


review question (Section 5.6 CPHE methods manual). Each evidence statement are rated as 


‘directly applicable, partially applicable or not applicable’ by the reviewers. 


 
3. FINDINGS 


3.1 Searches  


The searches for systematic reviews (Figure 2; Appendix E) located 11 389 articles after 


removing duplicates, 224 of which had relevant titles and abstracts. Of the 224 selected for 


full text assessment, 35 are included in the review. The searches for primary studies (Figure 
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3; Appendix E) located 13 033 articles after removing duplicates, 335 of which had relevant 


titles and abstracts. Of the 335 selected for full text assessment, 51 are included in the 


review. One additional primary study supporting an economic evaluation is also included for 


a total of 52. Appendix G lists the excluded studies and the reasons for exclusion. In total, 87 


studies are included in the review and form the basis of the evidence statements. 
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Figure 2. Systematic Reviews 


 


 


  


11847 records identified through 


database searching 


142 additional records identified 


through other sources 


11389 records after duplicates removed 


11389 records screened 11165 records excluded 


224 full-text articles 


assessed for eligibility 


189 studies excluded 


35 studies included  







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


34 


 


Figure 3. Primary Studies 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


12466 records identified through 


database searching 


604 additional records identified 


through other sources 


13033 records after duplicates removed 


13033 records screened 12698 records excluded 


335 full-text articles 


assessed for eligibility 


284 studies excluded 


51 studies included  


+ 1 found by hand search 
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3.2 Characteristics of included studies 


This review includes 52 primary studies and 35 systematic reviews. A summary of the 


characteristics of included studies is presented for individual risk factors. For each risk factor, 


a table summarises the key findings of included studies (Tables 1 through 7), with more 


details about the population, design, intervention, effectiveness and limitations provided in 


the evidence tables (Appendix A).  


 


3.2.1 Quality and applicability of studies 


Appendix B summarises the quality of included studies. These scores are also integrated in 


the summary statements and the evidence tables. An applicability statement is provided for 


each evidence statement. 


 


Overall, the evidence cited in the review is good (or very good) and the applicability directly 


or partially applicable. 


 
 


3.3 Evidence for PHYSICAL ACTIVITY (PA) 
Characteristics of included studies PA 


We included 44 papers on interventions aimed at changing physical activity levels in mid-life: 


22 primary studies (including two combining PA and diet; published since 2000), 17 


systematic reviews (SR) (published since 2010), and five economic studies (of which one is 


also a primary study; published since 2010). Tables 1a-1e present a summary of the data 


and Appendix A1-A3 the data extraction tables.  


 


Primary Studies 


The mid-life focused searches (from 2000 to March 2014) identified 22 papers on physical 


activity meeting our inclusion criteria. These were conducted in the UK (n=3); the USA (n=7); 


Canada (n=1); Norway (1); Japan (n=3); Mexico (n=1); Australia (n=2); Greece (n=1), 


Germany (n=2) and Norway (n=1). The length of follow-up ranged from eight weeks (King 


2008; King 2013; Moustaka 2012) to two years (Elavsky 2010). There were a total of ten 


(n=10) studies recruiting only female participants, four (n=4) recruited only male samples, 


and mixed samples were recruited in seven (n=7) studies. One study did not report gender or 


age distribution (Maiorana 2001). One primary study focused on deprived urban 


neighbourhoods (Goyder 2014), and one in men of Pakistani origin (Andersen 2014).  


 


There is great variety in the types of interventions assessed in these studies. The studies are 


broadly grouped to help with recommendations: 


 Walking, cycling 
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 Yoga, tai chi, stretching 


 Motivational intervention (with varied underpinning theoretical models) 


 Exercise/training programmes (in home, groups or class, including weight training and 


cardiovascular training) 


 Supportive, educational and awareness raising (information, media campaigns, etc.) 


 Diet & exercise 


 


We also present evidence statements pertaining to mode of delivery, namely new media, and 


for disadvantaged and minority communities. 


 


These studies are summarised in Table 1a. 


 


Systematic Reviews (SR) 


We found 17 SR looking specifically at the effect of physical activity interventions in midlife or 


that have a majority of included studies focused on midlife. Of these, four (n=4) were 


specifically targeting interventions delivered in mid-life (Bolam 2013; Cavill 2012; Ferreira 


2012; Hobbs 2013), eight (n=8) included a majority of studies conducted in midlife (Abioye 


2013; Conn 2011; Davies 2012; Foster 2013a-c; Leavy 2011), three SR focused on 


interventions delivered in minority ethnic groups (Chapman 2013; Conn 2012; Ickes 2012), 


and two in disadvantaged groups (Cleland 2012; 2013). 


 


There is also great variability in the scope of included SR, which makes it difficult to link each 


one to one of the categories described above. Eight (n=8) studies (including the papers in 


disadvantaged and minority groups) covered a broad range of interventions delivered across 


settings: four (n=4) on online/web application, two (n=2) exercise/training programmes, and 


two (n=2) focused on media campaigns. 


 


Broad ranging interventions 


 Conn et al 2011 [+] conducted a comprehensive meta-analysis to estimate the overall 


effect of interventions to increase physical activity among healthy adults, and to conduct 


moderator analyses to identify intervention characteristics associated with the best 


outcomes. 


 Foster’s et al 2013a [++] Cochrane review compared the effectiveness of face-to-face 


interventions for physical activity promotion in community dwelling adults (aged 16 years 


and above) with a control exposed to placebo or no or minimal intervention. 


 Hobbs et al 2013 [++] evaluated the evidence and conducted a meta-analysis for the 


effect of behavioural interventions on self-reported physical activity in adults aged 55 to 
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70 years (i.e. in around the retirement transition), focusing on studies that reported long-


term effectiveness (≥ 12 months). 
 


Online/web based  


 Davies et al 2012 [+] conducted a meta-analysis of internet-delivered interventions to 


increase physical activity levels. 


 Foster et al 2013b [++] did a Cochrane review compared the effectiveness of remote and 


web 2.0 interventions for PA promotion in community dwelling adults (aged 16 years and 


above) with a control group exposed to placebo or no or minimal intervention. 


 Foster’s et al 2013c [++] Cochrane review looked for studies comparing the effectiveness 


of face-to-face versus remote and web 2.0 interventions for PA promotion in community 


dwelling adults (aged 16 years and above); they found only one study (King 1991; 


excluded here based on date in this study) reporting the effect of a PA on cardio-


respiratory fitness. The difference between the remote and web 2.0 versus face-to-face 


arms was not significant (SMD -0.02; 95% CI -0.30 to 0.26; high quality evidence). 


 Cavill et al 2012 [-] performed a review and made recommendations for online physical 


activity and nutrition programmes targeted at over 40s. 


 


Exercise/training programmes 


 Bolam et al 2013 [++] systematically reviewed trials examining the effect of weight-


bearing and resistance-based exercise modalities on the bone mineral density of hip and 


lumbar spine of middle-aged and older men. 


 Ferreira et al 2012 [-] focused on programmes that involved the performance of 


any physical activity in community settings and workplaces and how these improve 


strength, balance, endurance and falls in adults aged 40-65 years. 


 


Media campaigns 


 Abioye et al 2013 [++] selected prospective studies that evaluated the effect of mass 


media campaigns on physical activity in adults (until 2012). 


 Leavy et al 2011 [-] looked at the literature on physical activity mass media campaigns in 


general with a search limited to 2003-2010. 


 


Disadvantaged groups 


 Chapman et al (2013) [+] looked at the effectiveness of physical activity and dietary 


interventions (conducted in Western countries) in South Asian populations.  
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 Conn et al (2012) [-] performed a meta-analysis of behaviour and health outcomes for 


physical activity interventions with healthy minority adults, including healthy African 


American, Hispanic, Native American, and Native Hawaiian adults.  


 Ickes et al (2012) [+] conducted a SR of physical activity interventions in Hispanic adults.  


 Cleland et al (2012) [+] conducted a SR looking at the effectiveness of physical activity 


interventions among socio-economically disadvantaged communities free of pre-existing 


disease. A follow-up paper was published (Cleland et al 2013) [+] presenting a meta-


analysis looking at the effectiveness of interventions to promote physical activity among 


socioeconomically disadvantaged women; the intervention factors (i.e. physical 


activity measure, delivery mode, delivery channel, setting, duration, use of theory, 


behavioural techniques, participant age, risk of bias) associated with effectiveness were 


also studied. 


 


These SR are summarised in Table 1b. Table 1c presents data from studies conducted in 


minority or disadvantaged groups, with Table 1d presenting data for combined PA and diet 


interventions in these groups.  


 


Economic evaluations 


We identified five papers pertaining to the cost effectiveness of physical activity in mid-life, 


four primary studies (Annemans 2007; Anokye 2011; Dalziel 2006; Goyder 2014), and one 


systematic review (Wu 2011).  


 Annemans et al (2007) developed a 25-year Markov model to evaluate the long-term 


health and economic outcomes (cost-utility) of controlled and maintained physical 


exercise in a fitness setting for three types of target populations in the prevention of 


diabetes, coronary hearth disease, stroke, colon cancer and breast cancer.  


 Anokye et al (2011) developed a decision analytic model to evaluate the cost-


effectiveness of exercise referral schemes compared with usual care in UK primary care 


setting.  


 Dalziel et al (2006) developed a Markov-model to estimate the cost-utility of the New 


Zealand Green Prescription physical activity counselling programme in general practice.  


 Goyder et al (2014) conducted a RCT and cost-effectiveness evaluation of a community 


based ‘booster’ interventions to sustain increases in physical activity in middle-aged 


adults in deprived UK urban neighbourhoods. Although some individuals found 


community-based intervention supportive, the low levels of recruitment and retention and 


the lack of impact on objectively measured physical activity levels in those with adequate 


outcome data suggest that it is unlikely to represent a clinically effective or cost-effective 


intervention for the maintenance of recently acquired physical activity increases in 
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deprived, middle-aged urban populations. The findings of the economic evaluation are 


not discussed further (but data is extracted in Appendix A).  


 Finally, Wu et al (2011) [+] performed a systematic review of physical activity 


interventions and calculated their cost-effectiveness ratios. 


 


These studies are summarised in Table 1e. 
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Evidence statements for PHYSICAL ACTIVITY (PA) 


Effect of PA interventions on uptake and maintenance of healthy behaviours  


3.3.1PA Effect across broad range of PA intervention types 


There is strong evidence from three systematic reviews  [+]1 [++]2 [++]3 that physical 
activity interventions produced moderate, statistically significant increases in 
physical activity behaviour at 12 months; however maintenance beyond this is 
unclear. There is moderate evidence [+]1 that behavioural interventions appeared to be 
more effective than were cognitive interventions. There is moderate evidence [++]2 
from moderate quality studies that the most effective interventions are those that 
offered both individual and group support for changing PA levels using a tailored 
approach; and that provision of information about local opportunities in the 
environment may be more effective  [++]3. 
 


One SR [+]1 conducted a comprehensive meta-analysis to estimate the overall effect of 


interventions to increase physical activity among healthy adults, and to conduct moderator 


analyses to identify intervention characteristics associated with the best outcomes. They 


calculated effect sizes from about 99,011 participants’ data. Treatment versus control post 


intervention analyses comprised 74,852 participants (206 comparisons). The median of the 


mean age was 44 year, the median sample size was 72 participants (range = 5–17,579) with 


a median of 74% women; the median for minority participants was only 14% among studies. 


Interventions ranged from a single motivational education session to extensive supervised 


exercise sessions occurring over many weeks. The median duration of supervised exercise 


was 45 minutes. The median number of sessions was 27 supervised exercise encounters. 


Motivational interventions’ median duration was 60 minutes, delivered in a median of five 
sessions. They found a mean effect size (d) estimate of 0.19 for treatment versus control 


post intervention comparisons and for treatment versus control pre–post comparisons. A 


mean effect size (d) of 0.33 was documented for treatment pre–post comparisons. These 


effect sizes indicate that, on average, interventions did increase overall physical activity after 


completion of the intervention. In contrast, control participants did not experience increased 
physical activity by participating in studies, as evidenced by a mean effect size of 0.00 (d). 


Note: findings from heterogeneity analyses (Q and I2) suggest substantial variation in true 


effect size among studies. The two-group comparison mean effect size of 0.19 is consistent 


with a mean difference of 14.7 minutes per week of physical activity or 496 steps per day 


between the treatment and control groups – so a modest effect. If we assume true effect 


sizes are normally distributed (mean: 0.19; SD: 0.17 - Table 2, then the middle 95% of true 


effect sizes expressed in original metric gives (–11.0– 40.3) minutes per week or (–371–


1363) steps per day. Moderator analyses identified several robust and moderately robust 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


41 


effect-size moderators associated with larger physical activity effect size: behavioural 


interventions (vs cognitive interventions that targeted knowledge, attitudes, or beliefs), 


interventions delivered directly to individuals (vs mass-media interventions and interventions 


targeting entire communities), interventions delivered by project staff (vs train-the-trainer 


models), physical activity behaviour being modelled by research staff, standardised 


interventions (vs individually tailored interventions), and absence of interventions based on 


social cognitive theory or the trans theoretical model. 


 


One Cochrane review [++]2 compared the effectiveness of face-to-face interventions for PA 


promotion in community dwelling adults (aged 16 years and above) with a control exposed to 


placebo or no or minimal intervention, and a minimum of 12 month follow-up from the start of 


the intervention to the final results. A total of 10 studies recruiting 6292 apparently healthy 


adults from high income countries were included. The effect of interventions on self -reported 


PA at one year (eight studies; 6725 participants) was positive and moderate with significant 


heterogeneity (I² = 74%) (SMD 0.19; 95% CI 0.06 to 0.31; moderate quality evidence) but not 


sustained in three studies at 24 months (4235 participants) (SMD 0.18; 95% CI -0.10 to 


0.46). Although there were limited data, there was no evidence of an increased risk of 


adverse events (one study; 149 participants). Risk of bias was assessed as low (four studies; 


4822 participants) or moderate (six studies; 1543 participants). There was some indication 


that the most effective interventions were those that offered both individual and group 


support for changing PA levels using a tailored approach. The long term impact, cost 


effectiveness and rates of adverse events for these interventions was not established 


because the majority of studies stopped after 12 months. 


 
One meta-analysis [++]3 looked at the effect of behavioural interventions (published between 


2000 and 2010) on self-reported physical activity in adults aged 55 to 70 years (i.e. in around 


the retirement transition), focusing on studies that reported long-term effectiveness (≥ 12 


months). The review included results from 21 individual trials where the majority 


of interventions were multimodal and provided physical activity and lifestyle counselling. 


Interventions to promote physical activity were effective at 12 months (standardised mean 


difference (SMD) = 1.08, 95% confidence interval (CI) = 0.16 to 1.99, pedometer step-count, 


approximating to an increase of 2,197 steps per day; SMD = 0.19, 95% CI = 0.10 to 0.28, 


self-reported physical activity duration outcome), but not at 24 months based on a small 


subset of trials. There was no evidence for a relationship between intervention effectiveness 


and mode of delivery or number of intervention contacts; however, interventions which 


involved individually tailoring with personalized activity goals or provision of information about 


local opportunities in the environment may be more effective. 
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1 Conn 2011 [+]; 2 Foster 2013a [++]; 3 Hobbs 2013b [++] 


 


 Applicability: Directly applicable – in all three SR the majority of included studies were 


conducted on adults (median age 44 years) in high income countries.  
 


3.3.2PA Cost-Effectiveness across broad range of PA intervention types 


Moderate evidence from a SR [+]1 suggest the most cost-effective strategies were for 
point-of-decision prompts (e.g., signs to prompt stair use), with a median cost of 
£0.04/MET-hour/day/person*; these strategies had tiny effects, adding only 0.2% of 
minimum recommended physical activity levels. The least cost-effective categories 
were the high-intensity “individually adapted behaviour change” and “social support” 
programs, with median cost-effectiveness ratios of £0.49 and £0.68 per MET-
hour/day/person. However, they also had the largest effect sizes, adding 35%-43% of 
recommended physical activity, respectively. It is important to consider that the great 
majority of intervention increased physical activity by modest amount. 
 
In addition there is moderate evidence from three cost utility analyses [+]2, [++]3, [++]4 
that exercise referral schemes (UK and New Zealand) and controlled and maintained 
physical exercise in a fitness setting are cost effective approaches, with the caveat 
that cost per QALY estimates are sensitive to effectiveness and maintenance 
assumptions (due to limitation in evidence base).  
 


* Based simply on currency exchange rate (updated 4th July 2104). Original data in US dollars $0.84* and $1.16 


per MET-hour/day/person. Full indexation of original study findings is beyond the scope of this analysis.  
 


The SR [+]1 calculates the cost-effectiveness ratios of PA interventions building on 91 


effective interventions promoting physical activity identified by a SR (for a total of 141 


intervention arms, across age groups), with enough information to translate effects into MET-


hours gained. The approach tried to control for great variability across studies.  Cost-


effectiveness ratios were then calculated as cost per MET-hour gained per day per individual 


reached. Physical activity benefits were compared to U.S. guideline-recommended levels 


(1.5 MET-hours per day for adults and 3.0 MET-hours per day for children, equivalent to 


walking 30 and 60 minutes, respectively). Interventions are grouped as following categories: 


Point-of-decision prompts; community campaign; individually adapted behaviour change (low 


and high intensity); social support (low and high intensity); creation or enhanced access to 


places for physical activity. 


 


Among the 141 study arms, 36 (26%) were, on average, able to increase the physical activity 
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of participants who did not meet guidelines at baseline to achieving over 100% of 


recommended physical activity. Based on a benchmark of $1.00/MET-hour (or £0.58/MET 


hour)*, 97/141 arms of the 91 interventions (across age groups) could be considered cost 


effective. Most of the interventions targeting adults cost considerably less than $1.00/MET-


hour (or £0.58/MET hour), with 62/115 arms costing less than $0.50/MET-hour (or 


£0.29/MET hour). Although the studies were analysed at face value, there is a large potential 


for measurement error and biases. In fact, the cost-effectiveness ratios varied dramatically 


even across interventions in the same category, targeting similar populations. Interventions 


with low cost-effectiveness ratios were found in all six intervention categories, although only 


a few were of the highest quality and also had objective measures. Nevertheless, these 


studies comprise evidence that increasing physical activity at a population level is likely to be 


feasible. 


 


Annemans et al [+]2 developed a 25-year Markov model for maintained physical exercise in 


the prevention of cardiovascular and other prosperity diseases with a 12-month cycle-length 


and states representing diabetes, coronary heart disease, stroke, colon cancer and breast 


cancer to predict cumulative costs and QALYs for three defined population cohorts, of 


different risk levels. Physical exercise was thereby compared with no intervention. Costs 


were taken from a societal perspective; Belgium was selected as the setting. For each of the 


cohorts, physical exercise is predicted to increase the QALYs and to offset a large part of the 


initial investment. The cost per QALY varies from €2000 to €15 000 per QALY (£1590 to £11 


926 per QALY)* depending on the risk levels. The authors concluded that controlled and 


maintained physical exercise is projected to be cost-effective, which is likely to be explained 


by its simultaneous effect on several diseases and the associated weight loss, which affects 


quality of life positively. 


 


Dalziel et al [++]3 evaluated the economic performance of the ‘Green Prescription’ physical 


activity counselling program in New Zealand general practice (similar to ERS). A cost utility 


analysis using a Markov model was used to estimate the cost utility of the program over full 


life expectancy. Incremental, modelled cost utility of the Green Prescription program 


compared with ‘usual care’ was $NZ2,053 (£1048 per QALY)* per QALY gained over full life 


expectancy (range $NZ827 to $NZ37,516 per QALY; £422 to £19158 per QALY). Based on 


the probabilistic sensitivity analysis, 90% of ICERs fell below $NZ7,500 per QALY (£3830 per 


QALY) . Based on a plausible and conservative set of assumptions, if decision makers are 


willing to pay at least $NZ2,000 per QALY (or £1020 per QALY) gained the Green 


Prescription program is likely to represent better value for money than ‘usual care’. The 


authors recommend that policy makers consider encouraging general practitioners to 


prescribe physical activity advice in the primary care setting, in association with support from 
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exercise specialists. 


In Anokye et al [++]3 a decision analytic model was developed to estimate the cost-


effectiveness of ERS from a UK NHS perspective. The costs and outcomes of ERS were 


modelled over the patient’s lifetime. Data were derived from a systematic review of the 


literature on the clinical and cost-effectiveness of ERS. Compared with usual care, the mean 


incremental lifetime cost per patient for ERS was £169 and the mean incremental QALY was 


0.008, generating a base-case incremental cost-effectiveness ratio (ICER) for ERS at 


£20,876 per QALY in sedentary individuals without a diagnosed medical condition. There 


was a 51% probability that ERS was cost-effective at £20,000 per QALY and 88% probability 


that ERS was cost-effective at £30,000 per QALY. In sub-group analyses, cost per QALY for 


ERS in sedentary obese individuals was £14,618, and in sedentary hypertensives and 


sedentary individuals with depression the estimated cost per QALY was £12,834 and £8,414 


respectively. Incremental lifetime costs and benefits associated with ERS were small, 


reflecting the preventative public health context of the intervention, with this resulting in 


estimates of cost-effectiveness that are sensitive to variations in the relative risk of becoming 


physically active, the cost of ERS and small changes in the effectiveness (due to limitations 


in the clinical effectiveness evidence base).  


*Based simply on currency exchange rate (updated 4th July 2104). 


1 Wu 2011 [+], 2Annemans 2007 [+],3Dalziel et al (2006) [++]; 4Anokye 2011 [++] 


 


 Applicability: Directly applicable; data from comprehensive review of the literature; one 


cost utility analysis conducted in UK setting.  
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3.3.3PA Effect of Online / web based PA interventions 


There is strong and consistent evidence from two SR ([++]4, [+]5) to support the 
effectiveness of internet-delivered interventions in producing positive changes in 
physical activity at least at 12 months, however effect sizes were small 5[+] to 
moderate 4[++]. Screening for baseline physical activity levels and including 
educational components in the intervention significantly increased effectiveness. The 
ability of internet-delivered interventions to produce meaningful change in long-term 
physical activity however remains unclear. The most effective interventions tailored 
PA schedules and used telephone contact to provide feedback and to support 
changes in PA levels. 
 
Findings from three primary studies focused on midlife (detailed below) are consistent with 


this statement (Ferney 2009 [++]; King 2008[+], King 2013 [++]). 


 
One Cochrane review [++]4 compared the effectiveness of remote and web 2.0 interventions 


for PA promotion in community dwelling adults (aged 16 years and above) with a control 


group exposed to placebo or no or minimal intervention; included studies had a minimum of 


12 months follow-up from the start of the intervention to the final results. A total of 11 studies 


recruiting 5,862 apparently healthy adults met the inclusion criteria. All of the studies took 


place in high-income countries. The effect of the interventions on self-reported PA at one 


year (nine studies; 4,547 participants) was positive and moderate (SMD 0.20; 95% CI 0.11 to 


0.28; moderate quality evidence) with heterogeneity (I2 = 37%) in the observed effects. One 


study reported positive results at two years (SMD 0.20; 95% CI 0.08 to 0.32; moderate 


quality evidence). When studies were stratified by risk of bias, the studies at low risk of bias 


(eight studies; 3,403 participants) had an increased effect (SMD 0.28; 95% CI 0.16 to 0.40; 


moderate quality evidence). The most effective interventions applied a tailored approach to 


the type of PA and used telephone contact to provide feedback and to support changes in 


PA levels (telephone as the remote intervention). There was no evidence of an increased risk 


of adverse events (seven studies; 2892 participants). Risk of bias was assessed as low 


(eight studies; 3,060 participants) or moderate (three studies; 2,677 participants). There were 


no differences in effectiveness between studies using different types of professionals 


delivering the intervention (for example health professional, exercise specialist). There was 


no difference in pooled estimates between studies that generated the prescribed PA using an 


automated computer programme versus a human, nor between studies that used 


pedometers as part of their intervention compared to studies that did not. 


Note: The effect of the interventions on cardiovascular fitness at one year (two studies; 444 


participants) was positive and moderate with significant heterogeneity of the observed effects 


(SMD 0.40; 95% CI 0.04 to 0.76; high quality evidence).  
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One meta-analysis [+]5 analysed the effectiveness of internet-delivered interventions to 


increase physical activity levels, whilst also examining the effect of intervention moderators. 


A total of 34 articles (January 1990 - June 2011) were identified for inclusion. The overall 


mean effect of internet-delivered interventions on physical activity was d = 0.14 (p = 0.00). 


Fixed-effect analysis revealed significant heterogeneity across studies (Q = 73.75; p = 0.00). 


Moderating variables such as larger sample size, screening for baseline physical 


activity levels and the inclusion of educational components significantly increased 


intervention effectiveness. Results of the meta-analysis support the delivery of internet-


delivered interventions in producing positive changes in physical activity, however effect 


sizes were small. The ability of internet-delivered interventions to produce meaningful 


change in long-term physical activity remains unclear. 


 


One additional review [-]6 reviewed online physical activity and nutrition programmes 


targeted at over 40s. The literature review resulted in 18 articles discussing specific online 


computer-based programmes, with ten (n=10) looking at PA alone, and eight (n=8) reporting 


on PA & nutrition (reported below). Age ranges varied greatly in the PA interventions, with 


five studies reporting general age ranges of between 18 and 59 years, over 18 years, or 


between 20 and 55 years; and three studies reporting age ranges of older adults 56 to 60 


years, 50 to 69 years and 65 to 97 years. Sample sizes varied from 30 to 7,483 participants. 


Evidence suggests that the Internet is no more effective than print materials, face-to-face 


programmes and other health promotion methods. Several studies found positive short-term 


effects from using Internet-based programmes, including those aimed at our target group (40 


years or more). Because it is not possible from this narrative review to extract data from 


studies focused in midlife (and the low quality of the review), these findings are not included 


in the evidence statements, although overall the conclusion appears consistent.  


 
4 Foster 2013b [++]; 5 Davies 2012 [+]; 6 Cavill 2011 [-] 


 


  Applicability: Directly applicable – in all three SR the majority of included studies were 


conducted on adults (median age 44 years) in high income countries.  


 


3.3.4PA Effect of Online versus face to face PA interventions 


There is insufficient evidence (7[++]; 1[+]) to assess whether face-to-face interventions 
or remote and web 2.0 approaches are more effective at promoting PA. 
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One Cochrane review [++]7 looked for studies comparing the effectiveness of face-to-face 


versus remote and web 2.0 interventions for PA promotion in community dwelling adults 


(aged 16 years and above). One study recruiting 225 apparently healthy adults met the 


inclusion criteria and reported the effect of a PA on cardio-respiratory fitness. The difference 


between the remote and web 2.0 versus face-to-face arms was not significant (SMD -0.02; 


95% CI -0.30 to 0.26; high quality evidence). There were no reported data for PA, quality of 


life, or cost effectiveness. The risk of bias in the included study was assessed as low, and 


there was no evidence of an increased risk of adverse events. 


 
Moderator’s analyses (i.e. results of dichotomous and continuous moderator analyses of 


treatment versus control post intervention effect sizes) in [+]1 showed that interventions with 


mediated delivery of interventions (e.g., mail, phone) had smaller effect sizes (0.15) than did 


interventions that were delivered face-to-face (0.29) in the single-variable analysis. The joint 


moderator analyses did not confirm the better effect size for face-to-face interventions. 
 


7 Foster 2013c [++];1 Conn 2011 [+] 


 


3.3.5PA Effect of supportive, educational and awareness raising interventions in mid-life –  


Mass media 


There is moderate evidence from three SR ([++]8; [-]9; [+]1) that mass media campaigns 
may increase awareness and may promote walking but may not reduce sedentary 
behaviour or lead to achieving recommended levels of overall physical activity [++]8. 
Campaigns that promoted physical activity as a ‘social norm’ seemed to be more 
effective in reducing sedentary behaviour [++]8; but were less effective than other 
strategies to increase physical activity [+]1. 
 


In one SR [++]8 the authors meta-analysed the effect of mass media campaigns on physical 


activity. They included nine prospective cohorts and before-after studies (of moderate to high 


quality) conducted in high income countries (including the UK Active for Life campaign) that 


followed-up 27,601 people over eight weeks to three years. Mean age across studies ranged 


from 42.5 to 57 years, with proportion of male ranging from 31% to 45.9%; campaigns were 


delivered at local (n=3), regional (n=1), state (n=1) and national (n=4) levels. Based on the 


pooled results from these studies, mass media campaigns had a significant effect on 


promoting moderate intensity walking (pooled relative risk (RR) from three studies=1.53, 


95% Confidence Interval: 1.25 to 1.87), but did not help participants achieve recommended 


levels of physical activity [four studies pooled RR=1.02, 95% CI: 0.91 to 1.14)]. The apparent 


effect of media campaigns on reducing sedentary behaviour (pooled RR=1.15, 95% CI: 1.03 


to 1.30) was lost when a relatively low-quality study with large effects was excluded in a 
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sensitivity analysis. In subgroup analyses, campaigns that promoted physical activity as a 


‘social norm’ seemed to be more effective in reducing sedentary behaviour.   


 


Another SR [-]9 looked at physical activity mass media campaigns published between 2003 


and 2010. The SR included 18 individual adult mass media campaigns (varied population 


target but mainly adults and mid-life), mostly in high-income regions and two in middle-


income regions. Designs included: quasi experimental (n=5); non experimental (n=12); a 


mixed methods design (n=1). One half used formative research. Awareness levels ranged 


from 17 to 95%. Seven campaigns reported significant increases in physical activity levels. 


The review found that beyond awareness raising there is limited evidence of campaign 


effects. 


 


In another broad SR [+]1 moderator analyses (i.e. results of dichotomous and continuous 


moderator analyses of treatment versus control post intervention effect sizes) also 


demonstrated that studies with mass-media approaches (0.08) were less effective than were 


studies using other strategies to increase physical activity (0.19), a results confirmed in the 


joint analyses. 


8 Abioye 2013 [++]; 9 Leavy 2011 [-]; 1 Conn 2011 [+] 


 


 Applicability: Directly applicable. Studies from Western countries.  


 


3.3.6PA Effect of supportive, educational and awareness raising interventions in mid-life – 


Individual based 


There is little evidence to demonstrate a positive effect of individual supportive and 
educational interventions in mid-life on levels of physical activity. In some studies the 
authors report significant differences between groups; however, in other studies 
differences were reported as insignificant and interventions have not significantly 
promoted PA. 
 


Effect on behavioural outcomes:  One primary study reported a non-significant but positive 


difference [++]18, while another reported no effect [++]17 on physical activity. In one study 


[++]17 a total of 4,414 residents aged 40 to 79 years were recruited. The intervention 


consisted of three components: information delivery, education delivery and support delivery, 


all of which were implemented in all intervention communities (communities with a low 


population tended to have a quasi-population coverage rate greater than 100%, indicating 


that some residents received the educational activities multiple times). The results indicate 


that the proportion of respondents engaging in regular PA decreased from 64.6% to 60.3% in 
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the control group and from 63.9% to 58.7% in the intervention group over 12 months; 


differences between groups were insignificant and the intervention did not significantly 


promote PA (adjusted OR: 0.97; 95%CI: 0.84–1.14).  


 


Another intervention study ([++])18 recruited 467 members of an angling club in the north of 


England (293 participants reported at the seven-month follow-up; response rate 62.74%). 


The intervention was delivered through a questionnaire and consisted of mental contrasting 


induction and measures of theory of planned behaviour variables. The mental contrasting 


induction included items which asked the participant to describe positive aspects of attaining 


their PA goal such as losing weight. Participants then identified impediments to reaching their 


goal for example finding the time. Those in the control condition did not complete the mental 


contrasting exercise instead they proceeded directly to the theory of planned behaviour 


items. No significant change in physical activity was observed among control participants 


(Mchange = .43), F(1, 41) = 1.08, ns, d = .32, whereas a significant, large increase in physical 


activity was observed among mental contrasting participants (Mchange = 1.14), F(1, 41) = 


12.02, p < .001, d = 1.10.  


 
Effect on non-behavioural outcomes:  Evidence from supportive, educational and awareness 


raising interventions shows that physical activity can have a positive impact on blood 


pressure [++]17. One intervention had significant influence for body fat and perceived 


barriers; however the authors reported no impact on selected biomarkers [+]19. 


 


In another study [+]19 31 healthy women with an average age of 56.1±4.9 years were 


randomly assigned to either tailored or standard newsletter groups. Three newsletters were 


delivered to the women via the Internet. The content encouraged participants to meet the 


Healthy People 2010 goals for physical activity and flexibility. Each newsletter had a content 


template of five to seven brief articles on physical activity goals, benefits and barriers to 


activity, and self-efficacy for activity. Tailoring was accomplished by creating a library of 350 


text messages that corresponded to individual responses obtained at the baseline 


assessment. Repeated measures ANOVAs revealed improvement in perceived barriers to 


exercise for both groups.  Changes also occurred in some of the physical activity biomarkers. 


Significant time effects were found in the sit-and-reach test, with both groups improving in 


flexibility. Post-hoc comparisons revealed that body fat decreased in the standard group (P = 


0.039) and did not change in the tailored group. Significant time effects were found for 


perceived barriers (F(1,27) = 5.62, P = 0.025) , with both groups declining in perception of 


barriers from pre- to post-intervention. Evidence also suggests that intention of an individual 


to undertake exercise was a significant predictor of behaviour of both women [+]19 and men 


[++]18. 
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Duration of interventions lasted from equal to or less than seven months  [++]18 [+]19  to over 


12 months [++]17. 


 
17 Kamada 2013 [+]; 18 Sheeran 2013 [++]; 19 Hageman 2005 [+] 


 


 Applicability: Directly applicable. One study was conducted in Japan [++]17, one was 


conducted in the UK [++]18 and one in the USA [+]19. 


 


3.3.7PA Effect of walking, cycling, yoga, tai chi interventions in mid-life 


There is moderate evidence from four experimental studies, three controlled 1[++], 3[+], 


4[++] and uncontrolled 2[-], conducted in mid-life, to suggest that interventions, such 
as exercise prescription, yoga, walking, can influence decisions to start and to 
maintain physical activity.  
 
In one study [++]1 a total of 143 sedentary or low active middle-aged (42–58 years) women 


completed a two-year follow-up survey to examine the impact of two structured exercise 


programs, walking and yoga, on self-esteem. The authors report that the intention of an 


individual to undertake exercise was a significant predictor of behaviour for women. 
 


Effect on non-behavioural outcomes:  In one study [++]1 evidence suggests that exercise for 


middle-aged women may have positive impacts on depression and self-efficacy which helped 


maintain healthy BMI levels; however, the only statistically significant long-term effect of the 


intervention was in the yoga group where participants continued to experience increases in 


self-efficacy across the two-year follow-up period (β = −0.12, p < .05).  


 


Evidence from lifestyle-based weight management programs shows that physical activity can 


have a positive impact on blood pressure but not food consumption [-]2. Four physically 


active middle-aged (43.2 ± 3.1 years) conventional Hatha Yoga practicing females were 


enrolled into an 11-week intensive yoga programme consisting of five sessions a week for 


90mins (55 sessions). Each intensive session consisted of five minutes of supine relaxation 


in a savasana pose, five minutes of dynamic warm-up exercises and 80 minutes of asanas 


(yogic postures). All this included five minutes of pranayamas (breath-control exercises) and 


ten minutes of meditation in a lotus pose. 


 


Evidence from a cardiovascular fitness intervention suggests physical exercise has beneficial 


effects very specific to memory functions rather than a wider range of cognitive functions [+]3. 
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A total of 68 participants aged between 40 and 56 years were recruited and assigned to one 


of two training programs: aerobic endurance training (cycling) or non-endurance training 


(stretching/coordination). Mean age of these participants was 48.13 years (SD = 4.33), and 


66% were female. Both groups exercised for 60 minutes, twice a week for six months, the 


cycling and stretching training took place at different times but in the same hall and were 


instructed by the same professional trainers. Participants not able to attend were allowed to 


take part in three sessions the following week. The training was completed when a 


participant had attended approximately 48 sessions. On average the intervention lasted 6.8 


months (range: 4.7–10.3 months). The aerobic endurance group exercised on stationary 


indoor bicycles. Each participant was told a target heart rate that corresponded to 85% of 


their individual aerobic–anaerobic threshold (based on the cardiovascular fitness test at 


baseline). The goal was to exercise within this intensity range for approximately 45 minutes. 


The stretching and coordination training was intended to be similar to the cycling training but 


without the improvement to cardiovascular fitness. The programme encompassed stretching 


and toning of the whole body as well as exercises to improve coordination and flexibility. 


Results showed that the average heart rates were well below the aerobic–anaerobic 


threshold for the stretching group (average heart rate across all participants and all sessions: 


101 beats/min, SD=9). 


 
Effect on non-behavioural outcomes:  In one primary study [+]4 there were non-significant 


improvements in mental health, stress and general health after participating in an exercise 


class. A total of 14 older nurses participated in a 15-week worksite Tai Chi program [+]4 


which consisted of on-site Tai Chi classes once a week and ten-minutes practice each day 


alone at least four days per week for 15 weeks. Each Tai Chi class lasted 45 minutes, with 


ten minutes of breathing exercises, followed by 30 minutes of Tai Chi practice, and ended 


with five minutes of cool down exercises. The majority of the outcome measures did not 


show statistically significant group differences in their changes over time, the Tai Chi group 


did show larger improvements than the control group on all measures. The Tai Chi group 


showed non-significant improvement in general health and mental health (+1.2% and +2.1%, 


respectively) while the control group showed a decline in both (−4.6% and −3.8%, 


respectively). The Tai Chi group showed a greater reduction in work stress (−20% in NSS) 


than the control group did (−8.5%) post exercise (p = 0.89). The reduction in “lack of support” 


related stress nearly reached significant group effect (p=0.06). The Tai Chi group also 


showed a larger reduction in general stress (−23% in PSS) than the control group did 


(−17.5%) (p = 0.42).   


 


Duration of interventions lasted from 11 weeks  [-]2 to over one year [++]1.   
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1 Elavsky 2010 [++]; 2 Ramos-Jiménez 2009 [-]; 3 Hötting 2012 [+]; 4 Palumbo 2012 [++] 
 


 Applicability: Directly applicable.  Two studies were conducted in the USA ([++])1, ([+])4, 


Mexico ([+])2, and Germany ([+])3 


 


3.3.8PA Effect of motivational/behavioural PA interventions in mid-life 


There is moderate evidence from six controlled experimental studies 5[+], 6[+], 7[++], 
8[+], 9 [+], 10 [++] conducted in mid-life to suggest that motivational PA interventions can 
influence behaviour. 
  
Effect on behavioural outcomes:  One study [+]5 found an association between scheduling 


efficacy and uptake of behaviour, and found that the intention of an individual to undertake 


exercise was a significant predictor of behaviour for women [+]5 . The authors also reported 


positive impacts on levels of depression but no change on physical activity [+]5. This 


intervention included 47 women (mean age 46.6 years) who were allocated to an 


implementation intentions or control condition. These women reported engaging in two or 


less strenuous bouts of physical activity per week over the past year. The participants then 


watched a presentation of a 30-minute video promoting exercise on how to include physical 


activity into their leisure time and introduced various types of activities participants could 


perform. Those in the experimental condition then formulated implementation intentions; 


these consisted of calendars to record the type of regular physical activity that was planned, 


the place where this activity would be performed, and the specific day and time period.  


Those in the control condition were given a calendar and were asked to list possible activities 


(mentioned in the video) that they might like to perform. Regression analyses showed that 


intentions were a significant predictor of behaviour for women in the experimental condition 


(p < .01). A significant Condition x Time interaction was found for scheduling efficacy (p < 


.03) and a non-significant interaction was found for perceived behavioural control (p = .06), 


indicating that only the experimental group increased scheduling self-efficacy and perceived 


behavioural control. 


 


Interventions also reported increases in autonomy and competence, regulation and 


motivation [+]6. A total of 35 female exercise participants age 30 to 58 years were recruited 


into an exercise programme which lasted for 24 classes. Each session was taught using 


either an autonomy-supportive or a lack of autonomy support instructing style. The exercise 


session lasted for 60 minutes in total, and in both comprised of dance aerobic exercises 


during the first 35 minutes and pilates-based strengthening exercises during the last 20 


minutes with five minutes of stretching/cool down at the end. In the autonomy-supportive 


condition the exercise leader provided a rationale for the exercise activities pointing to the 
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health benefits and effects of exercise. Participants could also choose the music they 


preferred. In the control condition (lack of autonomy support) the instructor did not provide 


rationales and did not allow choices but she used neutral and not pressuring language. A 


2×3 repeated-measures ANOVA indicated significant differences for Perceived Autonomy 


Support [F(2, 66) = 174.60, P < .001, η2 = .84)] between the experimental and the control 


group. The experimental group displayed higher competence and autonomy compared with 


the control group (P< .001). Repeated-measures ANOVAs showed significant mean 


differences for amotivation [F(3, 99) = 12.64, P < .001, η2 = .27)], external regulation [F(3, 99) 


= 25.42, P < .001, η2 = .43)], introjected regulation [F(3, 99) = 10.11, P < .001, η2 = .23)], 


identified regulation [F(3, 99) = 10.16, P < .001, η2 = .23)], and intrinsic motivation [F(3, 99) = 


25.27, P < .001, η2 = .43)]. Independent samples t test showed that participants in the 


experimental group participated significantly more frequently during the exercise program 


than individuals in the control group (t = 6.60, P < .001).  The experimental group participants 


(mean = 19.26 ± 1.45) attended the exercise classes more often than the control group 


participants (mean = 16.19 ± 1.28). 
 


Effect on non-behavioural outcomes:  There is also evidence to suggest that interventions 


based around the adoption of physical activity increases the level of physical activity in 


individuals ([++]7; [++]9; [++]10) and caloric expenditure levels [+]8 and decrease sedentary 


behaviours (for example, leisure-time sitting) [++]10. In one study [++]7 256 women aged 30–


50 years were allocated to receive either a health information intervention, or an information 


plus self-regulation intervention. All participants received the same information which 


consisted of three phases: an information phase in which participants studied a health 


education leaflet, a knowledge self-check phase in which participants worked through a 


multiple-choice test about a healthy lifestyle and a discussion phase in which participants 


compared their own answers with the correct answers provided by the interventionist. 


Participants also received a diary equivalent to the baseline diary to take home and use to 


record their physical activity. Those allocated to the information plus self-regulation group 


additionally learned a technique that integrates mental contrasting with implementation 


intentions. These participants wrote four items including their most important current wish 


regarding physical activity, the most positive outcome of realising their wish and events and 


experiences they associated with this positive outcome and the most critical obstacle.  They 


also wrote three implementation intentions to the following questions: (1) When and where 


does the obstacle occur, and what can I do to overcome or circumvent the obstacle?; (2) 


When and where is an opportunity to prevent the obstacle from occurring, and what can I do 


to prevent it from occurring?; and (3) When and where is a good opportunity for me to act on 


my wish, and what would this action be? During the intervention session participants applied 


the self-regulation technique four times; twice to a long-term wish for the coming weeks and 
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twice to a short-term wish for the next 24 hours. Participants also received a diary which 


contained two forms in a designated space on each day’s page to be used to practice the 


self-regulation technique in the four follow-up diaries. Participants were encouraged to 


practice the self-regulation technique on their own each day, both in writing, using their diary, 


and mentally throughout the day.  


 


In another study [+]8 37 healthy, initially underactive, adults aged 50 years and older were 


recruited, the  mean age of intervention participants was 60.7 (SD 6.8) and for controls it was 


59.6 (SD 7.6).  Participants included in the intervention arm received an instructional session 


and a hand-held computer programmed to monitor their physical activity levels twice per day 


and provide daily and weekly individualised feedback, goal setting, and support. The device 


was programmed to ask a series of 36 questions assessing contextual variables, amount and 


types of physical activities undertaken, behavioural and motivational factors. Participants 


also received standard physical activity education materials at the beginning of the 


intervention. Participants in the control group received standard, age-appropriate written 


physical activity educational materials. Intervention participants reported significantly higher 


levels relative to controls for minutes per week (baseline-adjusted mean = 310.6, SD= 267.4; 


control =125.5, SD=267.8; F[1,36] =4.2, p=0.048) and mean caloric expenditure (baseline-


adjusted mean =1653.9, SD=1362.4; control mean =605.3, SD=1406.8; F[1,36]=5.0, 


p=0.03). The most commonly reported facilitators of physical activity across eight weeks 


were good weather (33% of the time), good location (25%), enjoyable scenery (19%), 


scheduling in physical activity (18%), and having others join the participant (12%). 
 


One study evaluated the impact of web-based interventions on physical activity [++]9. One-


hundred and six (72% women) inactive adults aged 52±4.6 years were randomised to 


receive either access to a neighbourhood environment-focused website or a motivational-


information website. Website design and content focussed on promoting local opportunities 


for walking and other activities and contained 11 content areas; ‘fact sheets’; ‘activities’; links 


to relevant websites; an interactive goal-setting and self-monitoring tool; a searchable 


database of local opportunities for PA; a calendar of events; a map of the walking trail; PA 


profiles of each suburb; access to individualised email advice; a bulletin-board, and ‘news’ 


items updated bi-weekly. The emails sent to participants focused on cognitive and 


behavioural strategies for increasing PA as well as on opportunities for PA in the local area.  


The comparator website had four main sections corresponding to the motivational stages of 


change, and directed sequential movement.  Statistically significant increases in walking and 


total physical activity were observed in both groups. There was also a statistically significant 


interaction effect for total physical activity, with neighbourhood group participants maintaining 


more of their initial increase in physical activity at week-26 (p<0.05). 
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In another study conducted with 68 adults [++]10, who were mostly women (73.5%) in mid-life 


(59.1 ± 9.2 years; range 45 to 81 years) three behaviour change apps were assessed for 


their impact. All three apps shared the following structural and behavioural elements: a 


glance-able display providing feedback of the user's current daily activity levels; passive 


activity assessment via the smartphone’s built-in accelerometer; brief daily self-monitoring of 


activity and behaviour levels and contexts. A major focus was placed on health-enhancing 


moderate-intensity physical activities undertaken in episodes lasting at least ten minutes. 


Hours of sedentary activities per day also were also incorporated into the personalised 


feedback. Each app also had distinct elements; for the analytic app these included a user-


specific goal-setting occurring weekly and based on the individual's preference. The social 


app included a live wallpaper display of individual avatars representing the user and other 


study participants randomised to use this app. For the affect app, an avatar in the form of a 


bird was used to reflect how active/sedentary the user was throughout the day. Participants 


across all three apps reported significant mean increases in weekly minutes of brisk walking 


across the eight-week intervention period (paired t = 5.3, p<0.0001) (between-group 


difference non-significant, p>0.73). The sample's mean baseline brisk walking minutes per 


week from the CHAMPS questionnaire was 79.9±92.3 (range = 73.7–88.6 across apps).  


Post intervention the increase in weekly minutes of brisk walking across the three apps 


averaged 100.8±167.0 minutes (Group Mean minutes/week increase ± SD: Analytic = 


71.1±147.3; Social = 122.9±153.3; Affect = 105.7±187.2). 


Interventions included exercise promotion via internet and smart phone apps ([+]8; [++]10) and 


motivational materials such as video [+]5. Duration of interventions lasted from eight weeks 


([+]8; [++]10; [+]5) and 26 weeks [++]9, to over one year [+]6. 


 
5 Arbour 2004 [+]; 6 Moustaka 2012 [+]; 7 Stadler 2009 [++]; 8 King 2008 [+]; 9 Ferney 2009 [+]; 


10 King 2013 [++] 
 


 Applicability: Directly applicable. One study was conducted in Canada [+]5, one in 


Greece [+]6, and one in Germany [++]7. Two studies were conducted in the USA ([+]8; 


[++]10)  and one in Australia [++]9. 
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3.3.9PA Effect of Diet and PA interventions in mid-life on uptake and maintenance of healthy 


behaviours 


There is moderate evidence from two primary studies ([+]16, [++]20) to suggest that 
combined diet and exercise modification in mid-life can lead to significant 
improvements in nutrition (decrease in dietary fat intake) [++]20  and physical activity 
behaviour  ([+]16 [++]20). 
 


One 12-month RCT study [++]20 assessed the effectiveness of a motivational interviewing 


intervention on physical activity in the UK primary care setting. Primary-care patients were 


randomised to an intervention group that received standard exercise and nutrition information 


plus up to five face-to-face MI sessions, delivered by a physical activity specialist and 


registered dietician over a six-month period, or to a minimal intervention comparison group 


that received the standard information only. Intent-to-treat analyses revealed significant 


differences between groups for walking. Significant decrease in dietary fat intake that was 


maintained at 18 months (p< .001, d = 0.38) for the minimal intervention group (no difference 


in the motivational interviewing intervention group). The present study suggests that a low-


intensity MI counselling intervention is effective in bringing about long-term changes in some 


health-related outcomes associated with CVD risk. The intervention was particularly effective 


for patients with elevated levels of CVD risk factors at baseline. The intervention lasted 12 


months. 


 


Another study [+]16 examined the single and combined effects of a one-year diet and 


exercise intervention. Participants were randomly allocated to four groups: diet counselling 


alone, exercise alone, the combination of the diet and exercise or control. Dietary counselling 


was given together with the spouse at the start, and then to the participants alone after 3 and 


9 months and focussed on energy restriction. All participants (especially those with elevated 


total cholesterol) were recommended to consume fish and fish products, and reduce intake 


of saturated fat and cholesterol. Dietary compliance was assessed through a food frequency 


questionnaire. Participants underwent supervised endurance-based exercise (aerobics, 


circuit training and fast walking/jogging) three times per week. The attendance of each 


workout was recorded. The average exercise adherence was 61.3% in the exercise and 


64.7% in the combined group. This corresponds to an average of 110 and 116 minutes of 


exercise per week throughout the year, respectively. The diet-only and control group did not 


change their physical activity habits; however there were no statistically significant 


differences in smoking habits between either of the groups.  The composition of the diet 


changed in those who received dietary counseling, with a significant decrease in total fat 
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intake in conjunction with increased polyunsaturated/saturated fatty acids ratio compared 


with control (p<0.05) and exercise-only groups (p<0.05).   


 
20 Hardcastle 2013 [++];16 Anderssen 2007 [+] 


 


 Applicability: Directly applicable. Studies conducted in the UK20 and in Norway16 


 


 


See section 3.9.5 for Diet & PA interventions in ethnic minorities. 


 


Effect of PA interventions on SHORT TERM dementia, disability, frailty or non-
communicable diseases outcomes (in mid-life) 


Effect of exercise/training programme interventions in mid-life 


3.3.10PA Bone health 


There is evidence from one SR [++]1 that regular resistance training and impact-


loading activities should be considered as an efficacious strategy to prevent 
osteoporosis in middle-aged and older men. 
 
One SR [++]1 reviewed both randomised controlled and controlled trials examining the effect 


of weight-bearing and resistance-based exercise modalities on the BMD of hip and lumbar 


spine of middle-aged and older men. Eight trials detailed in nine papers were included. The 


interventions included walking (n = 2), resistance training (n=3), walking + resistance training 


(n=1), resistance training + impact-loading activities (n = 1) and resistance training + Tai Chi 


(n=1). Five of the eight trials achieved a score of less than 50% on the modified Delphi 


quality rating scale. Further, there was heterogeneity in the type, intensity, frequency and 


duration of the exercise regimens. Effects of exercise varied greatly among studies, with six 


interventions having a positive effect on BMD and two interventions having no significant 


effect. It appears that resistance training alone or in combination with impact-loading 


activities are most osteogenic for this population, whereas the walking trials had limited effect 


on BMD. Therefore, regular resistance training and impact-loading activities should be 


considered as a strategy to prevent osteoporosis in middle-aged and older men. High quality 


randomised controlled trials are needed to establish the optimal exercise prescription. 


 
1 Bolam 2013 [++] 
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3.3.11PA Other outcomes 


Cardio-respiratory fitness 


There is limited evidence to suggest that combined exercise and dietary interventions 
can improve cardio-respiratory fitness [+]16. 
 


In one study [+]16 authors examined the single and combined effects of a one-year diet and 


exercise intervention on cardio-respiratory fitness among middle-aged males (n=137; aged 


40-49). The study was a randomised, controlled, 2x2 factorial intervention study. Participants 


were randomly allocated to four intervention groups: diet alone (n= 34), exercise alone 


(n=34), the combination of the diet and exercise intervention (n= 43) or control (n= 26). The 


average exercise adherence was 61.3% in the exercise and 64.7% in the combined group. 


This corresponds to an average of 110 and 116 minutes of exercise per week throughout the 


year, respectively. Cardio-respiratory fitness (measured during a maximal exercise test on a 


treadmill) increased significantly in the exercise groups compared with the control and diet-


only group. The net change in percent vs control was 20.4% in the combined group and 


15.0% in the exercise-only group. The intervention lasted 12 months. 


 
16 Anderssen 2007 [+] 


 


 Applicability: Low applicability. Study conducted in Norway [+]16. 


 


Metabolic syndrome 


There is limited evidence to suggest that combined exercise and dietary interventions 
can reduce metabolic syndrome [+]16. 
 


In one study [+]16 authors examined the single and combined effects of a one-year diet and 


exercise intervention on metabolic syndrome among middle-aged males (n=137; aged 40-


49). The study was a randomised, controlled, 2x2 factorial intervention study. Participants 


were randomly allocated to four intervention groups: diet alone (n= 34), exercise alone 


(n=34), the combination of the diet and exercise intervention (n= 43) or control (n= 26). The 


average exercise adherence was 61.3% in the exercise and 64.7% in the combined group. 


This corresponds to an average of 110 and 116 minutes of exercise per week throughout the 


year, respectively. In the combined diet and exercise group, 14 participants (32.6%) 


(P<0.0001 as compared with control [n=26]) had the metabolic syndrome after one-year 


intervention. In the diet-only group, 22 participants (64.7%) (P<0.023 vs control) and in the 


exercise-only group 26 participants (76.5%) (P<0.23 vs control) had the metabolic syndrome 


following the intervention. Utilising the factorial design, both dietary and exercise intervention 
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had significant effects (P<0.005) on the resolution of the metabolic syndrome. However, the 


combined diet and exercise intervention was significantly more effective than diet or exercise 


alone in the treatment of the metabolic syndrome. The intervention lasted 12 months. 


 
16 Anderssen 2007 [+]; 


 


 Applicability: Low applicability. Study conducted in Norway [+]16. 


 


3.3.12PA Strength, balance, endurance, functional capacity and falls  


There is moderate evidence SR [-]2 that exercise and training programs in community 
settings or workplaces has a moderate effect on strength, balance, endurance, but 
there is no evidence for falls. There is evidence from a primary study [++]11 to suggest 
that moderate intensity exercise may improve body composition, muscular strength 
and functional capacity in healthy middle-aged subjects. *** 
 
Ferreira et al 2012 [-]2 focused on programs that involved the performance of 


any physical activity in community settings and workplaces and how these improve strength, 


balance, endurance and falls in adults aged 40-65 years. Twenty-three eligible trials were 


identified and 17 of these were pooled in the meta-analyses. The meta-analysis of strength 


outcomes found a moderate effect of physical activity on strength (SMD = 0.54, 95% CI 0.38 


to 0.70). Larger effects were observed from programs that specifically targeted strength 


(SMD = 0.68, 95% CI 0.49 to 0.87), when compared to those that did not (SMD = 0.32, 95% 


CI 0.09 to 0.55). This difference was statistically significant (effect of strength in meta-


regression p = 0.045). Physical activity also had a moderate effect on both balance (SMD = 


0.52, 95% CI 0.24 to 0.79) and endurance (SMD = 0.73, 95% CI 0.50 to 0.96). No trials 


reported effects of physical activity on falls soon after receiving the intervention. A statistically 


non-significant effect on falls 15 years after receiving a physical activity intervention was 


found in one trial (RR = 0.82, 95% CI 0.53 to 1.26). 


 


A primary study [++]11 to suggest that moderate intensity exercise may improve muscular 


strength and functional capacity in healthy middle-aged subjects. The study included 19 


subjects (17 male, two female) aged 47 ± 2yrs (mean ± SE) who undertook circuit training 


consisting of combined aerobic and resistance exercise over an eight-week period. Exercise 


testing was undertaken on an electronic bicycle, with initial resistance set at 60 W and 20-W 


step-wise increments every three minutes. Duration of intervention lasted 16 weeks [++]11. 


After the exercise programme: 


 muscular strength (465 ± 27 to 535 ± 27 kg, P < 0.001) significantly increased. 
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 improve functional capacity 


*** The limitation of the searches are particularly relevant for these short term midlife outcomes – more studies 


are likely to be available documenting these effects in midlife.  


2Ferreira 2012 [-]; 11 Maiorana et al 2001 [++] 


 Applicability: Partially applicable. Quality of SR is low; primary study was conducted 


Australia [++]11. These are reported here because no other data identified for these 


outcomes. 
 


3.3.13PA Other outcomes 


Waist to hip ratio and waist circumference 


There is evidence from two primary studies [++]11, [+]12 conducted in midlife that 
aerobic exercise positively impact body composition . *** 


There is evidence from a primary study [++]11 to suggest that moderate intensity exercise 


may improve body composition, in healthy middle-aged subjects. The study included 19 


subjects (17 male, two female) aged 47 ± 2yrs (mean ± SE) who undertook circuit training 


consisting of combined aerobic and resistance exercise over an eight-week period. Exercise 


testing was undertaken on an electronic bicycle, with initial resistance set at 60 W and 20-W 


step-wise increments every three minutes. Duration of intervention lasted 16 weeks [++]11. 


After the exercise programme, skinfolds decreased (144 ± 10 vs 134 ± 9 mm, P < 0.001). 


Another study [+]12 reported that aerobic exercise was also significantly related to waist to hip 


ratio and waist circumference in healthy older men. In this study [+]12 a total of 17 healthy, 


sedentary, non-smoking 45- to 75-year-olds (mean 59.0 ± 2.0) were recruited from the 


community. A physiologist prepared individualised aerobic exercise training programmes for 


subjects. All training sessions began with ten minutes of low-intensity warm-up and flexibility 


exercises. The aerobic exercise training programme included stationary bicycling, walking, 


and jogging three times per week under the direct supervision of an exercise physiologist. 


Initially, subjects trained at 50-60% of heart rate reserve for short periods (3 x 5-10 minutes). 


The intensity and duration of the training were gradually increased to 75 to 85% of heart rate 


reserve for 30 to 45 minutes based on subjective responses.  


*** The limitation of the searches are particularly relevant for these short term midlife outcomes – more studies 


are likely to be available documenting these effects in midlife.  


11 Maiorana et al 2001 [++];12 Pratley et al 2000 [+] 


 Applicability: Low applicability. Study was conducted Australia [++]11 and the US [+]12 
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General and mental Health 


In another study [+]13 sedentary postmenopausal women aged 50 to 75 years were recruited 


and allocated into an intervention consisting of an exercise prescription (treadmill walking, 


stationary bicycling and light weight training) which lasted 12 months.  Participants were 


asked to undertake moderate-intensity aerobic exercise five days per week (three sessions 


per week at the exercise facility plus two sessions at home) for at least 45 minutes. The 


intervention group showed a significant improvement in General Health after 12 months but 


non-significant changes in mental health. The authors also reported that the intention of an 


individual to undertake exercise was a significant predictor of behaviour for women [+]13. 


Duration of intervention lasted over one year [+]13. 


 
13 Bowen et al 2006 [+]; 


 


 Applicability: Low applicability. Study was conducted in the USA [+]13 


 


Climacteric, psychosomatic symptoms, nervousness, quality of life 


A study conducted with of 35 women aged 40-60 years (48.4±9.8) with climacteric symptoms 


found that interventions may also alleviate climacteric and psychosomatic symptoms in 


women but had no improvement on quality of life or attitudes towards exercise [+]15. These 


women participated in a structured education and exercise program lasting 12 weeks, in 


which they learned about the menopause, nutrition, the environment and character, while 


also participating in physical activity (stretching, aerobic exercise, walking and weight 


training) at least three times a week. Women exercised for about 60 minutes during each 


session.  


 
15 Ueda et al 2004 [+] 


 


 Applicability: Low applicability. Study was conducted in Japan [+]14 
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Effect of PA on long-term dementia, disability, frailty or non-communicable diseases 
outcomes (in later life). 


No study found.  


 


SEE SECTION 3.9.1, 3.9.2 AND 3.9.5 FOR EVIDENCE STATEMENTS FOR PA IN 
DISADVANTAGED GROUPS AND ETHNIC MINORITIES.  
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Table 1a. Summary PHYSICAL ACTIVITY primary intervention studies (focus on mid-life) 


Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Outcomes Results Association Quality 
(-/+/0) 


Walking, cycling, stretching promotion, yoga, tai chi 


Elavsky 
2010 


USA Middle-
aged 
women  
 
(n=143) 


42-58 at 
enrolment 
 
 
100% 
women 


Walking: Structured 
& supervised 
walking program 
meeting three times 
per week for 1 hour 


OR  


Yoga: supervised 
yoga program 
meeting twice per 
week for 90 
minutes. 


Wait-list 
control 
condition 


Physical 
Activity 


Body Mass 
Index 


Self-Esteem 


Self-Efficacy 


(2 years)  


There were statistically significant path 
coefficients (p ≤ .05) for direct effects 
of physical activity (.14), exercise self-
efficacy (.49) and BMI (−.27) on the 
physical condition self-perceptions. 
Increases in physical activity (.29), 
self-efficacy (.34) and decreased BMI 
(−.19) were significantly associated 
with improvements in physical 
condition. 


++ 


Hötting 
2012 


Germany Sedentary, 
healthy, 
middle-
aged adults 
between 40 
and 56 
years of 
age 


Cycling  
48.06 (SD 
4.32)  
 
Stretching 
48.22 (SD 
4.41)  
 
Control  
47.06 (SD 
4.33) 


Cycling: Structured 
& supervised 
cycling program 
meeting two times 
per week for 1 hour 


OR 


Stretching: 
Structured & 
supervised cycling 
program meeting 
two times per week 
for 1 hour 


Control Physical 
activity, 
cognition 


(6.8 months) 


Both the cycling and stretching group 
reported a similar amount of physical 
activity in hours per week (11.2 hours 
[SD 8.4] vs. 10.9 hours [SD 6.5], 
t(66)=0.14, p<.888).  Participants of 
the stretching group improved more in 
the attention task than the cycling 
group (Time x Treatment F[1, 
65]=7.10, p<.01). Both training groups 
showed a higher increase in the 
learning score of the episodic memory 
test than the control group (Time x 
Group, F[2, 83]=4.10, p<.020).  


+ 
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Palumbo 
2012 


USA Registered 
Nurses or 
Licensed 
Practical 
Nurses 


(n=14) 


Over 45 
years of 
age 


Tai Chi : 15-week, 
once a week 45 
min worksite Tai 
Chi classes & 
10min. on their own 
at least 4 
days/week for 15 
weeks.  


Control Physical and 
mental health 


(15 weeks) 


 


The Tai Chi group showed non-
significant improvement in general 
health and mental health (+1.2% and 
+2.1%) while the controls declined in 
both (−4.6% and −3.8%). The Tai Chi 
group showed a greater reduction in 
work stress (−20%) than controls 
(−8.5%) post exercise (p= 0.89). The 
Tai Chi group also showed a larger 
reduction in general stress (−23%) 
than the controls (−17.5%) (p=0.42) 


+ 


Ramos-
Jiménez 
2009 


Mexico Middle-
aged and 
older 
women 


 


(n=4 in 
midlife; 9 
older 
adults) 


43.2 ± 3.1  Intensive Hatha 
Yoga: The IHY 
intervention 
consisted of 5 
sessions/week for 
90 min for 11 
weeks (55 
sessions) 


 


No 
comparator 


Body mass 
index, % 
body fat and 
Σ skin folds,  


Systolic and 
diastolic 
blood 
pressure and 
cholesterol  


(11 weeks) 


Food consumption was not different 
between groups neither in terms of 
total energy intake (~1,916 kcal/day) 
nor in the energy contribution from 
protein (~17.2%), fat (~33.2%), and 
carbohydrates (~49.6%).  After 
training, glucose, HDL-C, and TC 
increased in both groups (P < 0.05) 


- 


  







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


  65 


Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Outcomes Results Association Quality 
(-/+/0) 


Motivational interventions  
Ferney 
2009 


Australia Middle-
aged adults 
 
(n=106) 


Interventi
on 
51.7±4.1  
 
Control 
52.2±5.0 
 
72% 
women 


Neighbourhood 
environment 
website & email 
advice (11 emails) 
(content areas: fact 
sheets; activities; 
links to websites; 
goal-setting & self-
monitoring tool; 
searchable 
database of local 
opportunities for 
PA; calendar of 
events; map of 
local walking trails; 
PA profiles of each 
suburb a bulletin-
board; news items. 


Motivational-
information 
website 
intervention 


Walking  


Physical 
activity 


(26 weeks) 


 


Statistically significant increases in 
walking and total physical activity were 
observed in both groups.  


Statistically significant interaction effect 
for total physical activity, with 
neighbourhood group participants 
maintaining more of their initial 
increase in physical activity at week-26 
(p<0.05). 


Conclusion: A local neighbourhood-
environment focused physical activity 
website was more effective at 
engaging participants and resulted in 
meaningful increases in physical 
activity relative to the motivational-
information website.  


++ 


King 
2013 


USA Community
-dwelling 
adults ages 
>45 years 
 
(n=68) 


59.1±9.2 
(range = 
45–81) 
 
73.5% 
women 


3 daily activity 
smartphone app. 
based on 
motivational frames 
drawn from 
behaviour science 
theory to promote 
regular physical 
activity and reduce 
sedentary 
behaviour 


Analytically 
framed app.: 
personalized 
goal setting, 
self 
monitoring, 
active 
problem 
solving re 
barriers to 
behaviour 
change 
 


Changes in 
Moderate-to-
Vigorous 
intensity 
physical 
activity 
 
Changes in 
discretionary 
sitting Time 


(8 weeks) 


Participants across all three apps 
reported significant mean increases in 
weekly minutes of brisk walking across 
the 8-week intervention period (paired t 
= 5.3, p<0.0001) (between-group 
difference non-significant, p>0.73).   


Participants across all apps reported 
significant mean weekly increases in 
total moderate-to-vigorous physical 
activities (paired t = 4.5, p<0.0001) 
(between-group difference non-
significant, p>0.99). 


++ 
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Social app.: 
focused on 
social 
comparisons, 
norms, and 
support 
Affect app.: 
operant 
conditioning 
principles of 
reinforcemen
t scheduling 
& emotional 
transference 
to an avatar, 
whose 
movements 
& behaviors 
reflected the 
physical 
activity & 
sedentary 
levels of the 
user 


King 
2008 


USA >50 years 
old 
 
(n=37) 
 
 
 
 
 
 


Interventi
on 
60.7 (SD 
6.8)  
 
Control 
59.6 (SD 
7.6) 


Self-regulatory 
behavioural 
strategies included: 
daily and weekly 
physical activity 
goal-setting; daily 
and weekly 
cumulative 
feedback; formats, 
and assessment of 
barriers and 


Control: 
standard, 
age-
appropriate 
written 
physical 
activity 
educational 
materials 


Caloric 
expenditure/k
g/wk and 
reported 
minutes/wk 
in moderate 
intensity or 
more 
vigorous 
physical 
activity  


Intervention participants reported 
significantly higher levels relative to 
controls for mean minutes/week in 
MOD+PA (baseline-adjusted 
intervention Mean=310.6, SD 267.4 
minutes; control mean=125.5, SD 
267.8 minutes; F[1,36]=4.2, p=0.048); 
Mean caloric expenditure (baseline 
adjusted intervention mean=19.1, SD 
16.8; control mean=7.8, SD 16.8; 
F[1,36]=4.0, p=0.05); and mean caloric 
expenditure in kcal/week in MODPA 


+ 
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enablers delivered 
via hand-held 
computer 


Barriers and 
facilitators 


 


(8 weeks) 


 


(baseline-adjusted intervention 
mean=1653.9, SD 1362.4; control 
mean=605.3, SD 1406.8; F[1,36]=5.0, 
p=0.03).  


Conclusion: Hand-held computers may 
be effective tools for increasing initial 
physical activity levels among 
underactive adults. 


Arbour 
2004 


Canada Female 
university 
and bank 
office 
employees 


(n=47) 


 


46.6 (not 
reported) 


Group session: 30-
min video 
promoting exercise 
(to show how to 
include PA in 
leisure time) 
& participants 
formulated detailed 
implementation 
intentions over 8 
weeks. 


Group 
session:  


30-min video 
promoting 
exercise (to 
show how to 
include PA in 
leisure time) 
& list 
activities 
seen in video 
that they 
might do 


Leisure-time 
physical 
activity and 
physical 
activity 


(2 months) 


 


There were no significant differences 
between the two groups on number of 
weeks that physical activity was 
performed twice (p > .60, two-tailed) or 
three or more times (p > .50, two-
tailed). 


+ 


Stadler  
2009 


Germany Women 
aged 30–50 
years 
 
(n=256) 


41.28 (SD 
6.19) 


Information and 
cognitive 
behavioural 
strategies 


Health 
information 
and 
information + 
self-
regulation  


 


Physical 
activity 
(4 months) 


The mixed-effects model showed an 
effect of condition (F[1,204]=18.92, 
p<0.001) indicating that participants 
in the information + self-regulation 
group were more physically active than 
participants in the information group. 


++ 


Moustak
a 2012 


Greece Women 
aged 30 to 


44.26 (SD 
7.40) 


Autonomy-
supportive 
intervention based 


Lack of 
autonomy 
support 


Regulations 
in exercise; 
psychological 


Significant differences in the needs for 
competence [F(2, 66) = 17.46, P < 
.001, η2 = .34)] and autonomy [F(2, 66) 


+ 
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58 years 


 


(n=35) 


 


on self-
determination 
theory 


instructing needs; 
frequency of 
exercise 
(8 weeks) 


= 37.48, P < .001, η2 = .53]. Significant 
mean differences for a motivation [F(3, 
99) =12.64, P<.001, η2 = .27)], external 
regulation [F(3, 99)=25.42, P<.001, 
η2=.43)], introjected regulation [F(3, 
99) = 10.11, P<.001, η2=.23)], 
identified regulation [F(3, 99) = 10.16, 
P<.001, η2=.23)], and intrinsic 
motivation [F(3, 99) = 25.27, P<.001, 
η2=.43)] between the groups. 
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Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Outcomes Results Association Quality 
(-/+/0) 


Exercise/Training programmes 


Bowen 
2006 


USA Postmenop
ausal 
women 


 


(n=173) 


(50 to 
75yrs at 
entry; 
mean 61 
– no 
details) 


Exercise 
prescription: at 
least 45 minutes of 
moderate-intensity 
aerobic exercise 5 
days per week for 
12 months; 
combined exercise 
facility and home 
exercise program 
offered (3 
sessions/week at 
facility for months 
1,2,3; then at least 
1 in facility for 
remaining 9 
months)  


Control: 
Weekly 45-
min 
stretching 
sessions for 
the entire 
year-long 
study period, 
and were 
asked not to 
change other 
exercise 
habits during 
the study 


Mental, 
physical &    
general health 
(SF36) 


Emotional 
symptoms 
(BSI) 


Social support 


Perceived 
stress 


Exercise 
adherence 


Cardio resp. 
fitness; knee 
pain;  


(1 year) 


The intervention group showed non-
significant between-groups difference 
in mental health at 12 months but 
showed a significant improvement in 
General Health from baseline to 12 
months (p < .01).  


Some group specific mean values for 
other listed outcomes were 
significant: 


 The control group also had a 
significant improvement in Social 
Support – Affection from baseline 
to 12 months (p = .05), which 
was significantly higher than the 
improvement in the intervention 
group (p = .04). 


 Knee pain worsened in both 
groups 


 No significant between-groups or 
within-group differences for the 
remaining variables 


+ 


Maioran
a 2001 


Australia Middle-
aged 
subjects 


 


(n=19) 


 


47±2) 8 wk of supervised 
moderate intensity 
circuit training 
consisting of 
combined aerobic 
and resistance 
exercise (exercise 
bicycle, seven 
resistance 


No 
comparator 


Body 
composition 
(16 weeks) 


There were no significant differences 
in plasma total, high density 
lipoprotein, low density lipoprotein 
cholesterol, or triglycerides after 
training.  


Body weight and segment girths did 
not significantly change after training, 
although the sum of skinfolds 


++ 
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exercises) (144±10 vs 134±9 mm, P<0.001) and 
waist:hip ratio (0.92±0.02 vs 
0.90±0.02, P<0.05) significantly 
decreased 


Pratley 
2000 


USA Healthy, 
nonsmokin
g 45- to 75-
year-old 
men 


(n=17) 


 


59.0±2.0 Moderate-intensity 
aerobic exercise: 
walked, jogged, or 
cycled at 50 to 60% 
heart rate reserve 
(HRR) three times 
per week for 30 to 
45 minutes; 
progressed over 6 
to 9 months until 
subjects were 
training at 80 to 
85% of HRR for 45 
to 60 minutes three 
to four times per 
week. Diets were 
stabilized to 
American Heart 
Association Step I 
diets before 
training, and 
calories increased 
to prevent weight 
loss. 


No 
comparator 
or not 
reported 


Body fat,  fat 
distribution, 
diet intake, 
PA, Dietary 
Control 
(9 months) 


Aerobic exercise training decreased 
body fat from 22.8 ± 1.6 to 20.8 ± 
1.5% P<.0001), waist circumference 
by 2% (P=.038), and hip:waist ration 
by 1% (P=.035).  


Insulin responses during the oral 
glucose tolerance tests decreased 
16% (P =.027) after training. 


Conclusion: Regular physical 
exercise may prevent or ameliorate 
conditions associated with 
hyperinsulinemia including 
dyslipidemia, hypertension, and 
atherosclerosis in this group 


+ 


Ueda 
2004 


Japan Middle 
aged 
women 
(with 
climacteric 
symptoms) 


48.4±9.8 Structured 
education and 
exercise program 
(i.e. at least three 
times a week 90 
minutes sessions, 


Control 
(n=15): 
instructed to 
refrain from 
exercising!!! 


Climacteric 
symptoms 
 
Quality of life 
 
Attitude 


The program had significant effects 
on Kupperman index and 
psychosomatic symptoms, 
particularly paresthesia and 
nervousness.   


+ 
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 (n=35) with 30 min 
learning about 
menopause which 
included info about 
diet, sleep and rest; 
and 60 min. aerobic 
class) 
 
(n=20) 


towards 
exercise 
(12 weeks) 


 


The program demonstrated no 
significant effect on QOL or attitudes 
towards exercise.  


Yoshika
wa 2009 


Japan Middle 
aged 
women  


 


(n=29) 


 


56±8 Educational 
session (e.g. 
measuring heart 
rate); walking daily 
& 90 minute 
exercise sessions 
once a week for 12 
weeks (15min 
warm-up; 60min 
aerobic & strength 
exercises; 15 min 
cool down) 


Control BMI, % fat, 
SBP, DBP, T-
Cho, HDL-
Cho, Glucose, 
Insulin 


(3 months) 


 


Significant reductions in BMI 
(P<0.001); weight (P<0.01); diastolic 
blood pressure (P<0.001).  No 
statistically significant differences in 
systolic blood, plasma glucose, 
insulin, pressure or total cholesterol 


+ 
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Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison Outcomes Results Association 


Quality 
(-/+/0) 


 
Effectiveness of supportive, educational and awareness raising interventions in midlife  
Hageman 
2005 


USA Women 
ages 50-69 
years 


Not 
reported. 


Newsletters from 
the Internet 


Standard 
newsletter 
groups 


Physical 
activity, 
perceived 
barriers and 
benefits 
(3 months) 


Significant time x group interactions 
were observed for % body fat (F(1,28) 
= 6.46, P = 0.017).  Significant time 
effects were found for perceived 
barriers (F(1,27) = 5.62, P = 0.025), 
with both groups declining in 
perception of barriers from pre- to 
post-intervention. 


+ 


Kamada 
2013 


Japan Residents 
aged 40 to 
79 years.  


 


Control 
61.0 ± 
10.6 
 
Interventi
on 60.7 ± 
10.5 


Physical activity, 
information, 
education, and 
support delivery 


 


Information 
leaflets or 
control 


 


Physical 
activity, pain 
(1 year)  


The proportion of respondents who 
engaged in regular PA decreased from 
64.6% to 60.3% in the control group 
and from 63.9% to 58.7% in the 
intervention group in the intervention 
year.  The effect size (OR, 95%CI) was 
not significant (0.97; 0.84–1.14). 


++ 


Sheeran 
2013 


UK Overweight
, middle-
aged, and 
low-SES 
men 


53.88 (SD 
12.42) 


Mentally 
contrasting fantasy 
with reality 


 


No 
comparator 


Physical 
activity 
(7 months) 


Significant difference in physical 
activity that favoured participants who 
had engaged in mental contrasting 
F(1, 82)=15.50, p<.001, d=.87.  No 
significant change in physical activity 
was observed among control 
participants (Mchange = .43), F(1, 
41)=1.08, ns, d=.32, whereas a 
significant, large increase in physical 
activity was observed among mental 
contrasting participants (Mchange=1.14), 
F(1, 41)=12.02, p<.001, d=1.10. 


++ 
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Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison Outcomes Results Association 


Quality 
(-/+/0) 


 
Effectiveness of diet and exercise midlife interventions 


Anderss
en 2007 


Norway Middle-
aged men 
aged 40 
with 
metabolic 
syndrome 
 
(n=137) 


44.9 (SD 
2.5) 


Diet counselling 
alone: given to 
participants & 
spouse at tart; then 
to participants only 
at 3 & 9mths; 
individualised reco 
which included fish, 
reduce sat. fat & 
cholesterol; energy 
restriction in 
overweight 
participants.  


Exercise alone: 
Supervised 
endurance-based 
exercise sessions 
(60 min) three 
times/week at 
intensity of 60–80% 
of the participant’s 
individual peak 
heart rate as 
measured by a 
treadmill test at 
baseline. 


Control: don’t 
change your 
life style  


 


(Both groups 
advised 
against 
smoking) 


Exercise  


Body 
composition 


 


Resolution of 
metabolic 
syndrome 


(1 year) 


The net change in percent vs control 
was 20.4% in the combined group and 
15.0% in the exercise-only group. The 
diet-only and control group did not 
change their physical activity habits.  
Both dietary and exercise intervention 
had significant effects (P<0.005) on 
the resolution of the metabolic 
syndrome. 


+ 
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Dietary counselling  
+ exercise program 


 


Hardcast
le. 2013 


UK Aged 18–
65 years 
and needed 
to exhibit at 
least one 
CVD risk 
factor 


50.22 
(0.58) 


Low-intensity 
motivational 
interviewing 


 


Minimal 
intervention 
counselling 


Blood 
pressure, 
Cholesterol, 
Physical 
activity, Diet 


 


(18 months) 


There was a significant increase in 
walking between baseline 18-months 
(p=.032, d = 0.20) in the intervention. 
For the biomedical outcomes, there 
were significant interaction effects for 
BMI, DBP, and cholesterol. 


++ 
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Table 1b. Summary PHYSICAL ACTIVITY systematic reviews (focus & with majority of primary studies in mid-life) 


Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Outcomes Results Association Quality 
(-/+/0) 


 
Broad ranging 
Conn 
2011 


Internatio
nal 


Healthy 
adults 


Median 
44  
 
(18 to 88 
years) 


Behavioural and 
cognitive 
interventions  


Interventions 
delivered 
face-to-face 
versus 
mediated 
interventions 
(e.g., via 
telephone or 
mail) 


Physical 
activity 
behaviours 
or reducing 
sedentary 
behaviour 
 
(>6 months) 


Interventions did increase overall physical 
activity.  Overall mean effect size for 
comparisons of treatment vs control was 
0.19.  A mean effect size (d) of 0.33 was 
documented for treatment pre–post 
comparisons. Mean difference of 496 
ambulatory steps per day between 
treatment and control participants.  
Control participants did not experience 
increased physical activity by participating 
in studies, mean effect size of 0.00 (d). 


+ 


Foster 
2013a 


Internatio
nal 


Community 
dwelling 
adults free 
from pre-
existing 
medical 
conditions 


(18 to 90 
years) 


Face-to-face 
interventions for PA 
promotion. They 
could involve one-
off or ongoing 
interactions 
between the 
implementer and 
the participants that 
included 
counselling or 
advice, or both; 
self-directed or 
prescribed 
exercise, or both; 


Placebo or 
no or minimal 
intervention 
control group 


Cardio-
respiratory 
fitness and 
PA levels 
expressed as 
an estimate 
of total 
energy 
expenditure 
 
(12 to 24 
months) 


The effect on self-reported PA at one year 
was positive and moderate (SMD 0.19; 
95% CI 0.06 to 0.31) but not sustained in 
three studies at 24 months (4235 
participants) (SMD 0.18; 95% CI -0.10 to 
0.46). There was significant heterogeneity 
(I² = 74%).  The effect on cardiovascular 
fitness at one year was positive and 
moderate (SMD 0.50; 95% CI 0.28 to 
0.71). There was no significant 
heterogeneity.  
 


++ 
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home based or 
facility based 
exercise, or both; 
written education or 
motivational 
support material, or 
both. 


Hobbs 
2013 


Internatio
nal 


Adults (55 to 70 
years) 


Interventions to 
promote long-term 
PA change.  Seven 
trials compared 
multiple 
interventions at 12 
months after 
randomisation 


No 
intervention 
control 
condition 


Physical 
activity 
behaviours 
 
17 months 
(12 to 36 
months) 


Interventions were effective at 12 months 
SMD=1.08 (95% CI) 0.16 to 1.99, 
pedometer step-count, approximating to 
an increase of 2,197 steps per day; 
SMD=0.19 (95% CI) 0.10 to 0.28, self-
reported physical activity duration 
outcome, but not at 24 months. 


++ 
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Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison Outcomes Results Association 


Quality 
(-/+/0) 


 
Online / Web base 


Foster 
2013b 


Internatio
nal 


Community 
dwelling 
adults free 
from pre-
existing 
medical 
conditions 


(18 to 74 
years) 


Remote and web 
2.0 interventions. 
They could involve 
one-off or ongoing 
interactions 
between the 
implementer and 
the participants that 
included 
counselling or 
advice, or both; 
self-directed or 
prescribed 
exercise, or both; 
home based or 
facility based 
exercise, or both; 
written education or 
motivational 
support material, or 
both. 


Placebo or 
no or minimal 
intervention 
control group 


Cardio-
respiratory 
fitness and 
PA levels 
expressed as 
an estimate 
of total 
energy 
expenditure 
 
(12 to 24 
months) 


The effect of the interventions on at one 
year was positive and moderate with 
significant heterogeneity of the observed 
effects (SMD 0.40; 95% CI 0.04 to 0.76) - 
difference in VO2 max. The effect of the 
interventions on self-reported PA at one 
year was positive and moderate (SMD 
0.20; 95% CI 0.11 to 0.28).  One study 
reported positive results at two years 
(SMD 0.20; 95% CI 0.08 to 0.32).  There 
was no difference in pooled estimates 
between studies that generated the 
prescribed PA using an automated 
computer programme versus a human, or 
between studies that used pedometers as 
part of their intervention compared to 
studies that did not. 


++ 


Davies 
2012 


Internatio
nal 


Adults 43.06 
years  
 
(18 to 
69.5 
years) 


Internet-delivered 
physical activity 
behaviour change 
programs and the 
inclusion of 
educational 
component.  21 


Group that 
did not 
receive 
internet-
delivered 
materials 


Physical 
activity 
 
12.64 weeks 
(2 to 52 
weeks) 


The (small but positive) overall mean 
effect of internet-delivered interventions 
on physical activity was d = 0.14 (p = 
0.00).  Fixed-effect analysis revealed 
significant heterogeneity across studies 
(Q = 73.75; p = 0.00). 


+ 
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studies included a 
combination of 
internet and email, 
9 used internet only 
and 4 used email 
only 


Cavill 
2012 


Internatio
nal 


Adults aged 
40 years 
and over 


(18 to 97 
years) 


Online physical 
activity; and online 
physical activity 
and nutrition 
interventions 


PA 
Comparison 
groups were 
used in 15 of 
the studies, 
with nine of 
these 
comparing 
tailored 
websites with 
non-tailored 
or standard 
websites; 
and six 
comparing 
websites with 
offline or 
usual care 
methods 
 
PA/NUT 
Three 
studies 
compared 
online 
tailored 


Physical 
activity and 
nutrition 
promotion; 
weight loss 
 
(8 weeks to 
13 months) 


Twelve studies reported significant short-
term effects on behaviour change or 
weight loss.  Five out of the 10 online PA 
programmes reviewed reported positive 
results in behaviour change.  The online 
PA/Nut programme studies showed mixed 
results, with seven studies reporting 
positive outcomes, and one having no 
significant results.  Users benefited from 
strength and balance training online 
advice, increasing total physical activity 
and neighbourhood walking and some 
were successful in reducing weight and 
waist circumference.  Unable to calculate 
pooled results given some numerical data 
not reported. 


- 
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strategies 
with online 
non tailored/ 
standard 
strategies. 
Four studies 
compared 
Internet 
programmes 
with offline or 
usual care 
control 
groups 


Foster 
2013c 


Internatio
nal 


Community 
dwelling 
adults free 
from pre-
existing 
medical 
conditions 


(50 to 65 
years) 


Face-to-
face/Remote 
Intervention with 
deliberate attempt 
to increase the PA 
levels of the 
participants.  They 
could involve one-
off or ongoing 
interactions 
between the 
implementer and 
the participants that 
included 
counselling or 
advice, or both; 
self-directed or 
prescribed 
exercise, or both; 
home based or 
facility based 


Face-to-face 
versus 
remote and 
web 2.0 


Cardio-
respiratory 
fitness and 
PA levels 
expressed as 
an estimate 
of total 
energy 
expenditure 
 
(12 months) 


One paper was included in this review.  
Therefore there is insufficient evidence to 
assess whether face-to-face interventions 
or remote and web 2.0 approaches are 
more effective at promoting PA. The 
difference between the remote and web 
2.0 versus face-to-face arms was not 
significant (SMD -0.02; 95% CI -0.30 to 
0.26; high quality evidence). 


++ 
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exercise, or both; 
written education or 
motivational 
support material, or 
both. 


 


Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Outcomes Results Association Quality 
 (-/+/0) 


 
Media Campaign 


Abioye 
2013 


Internatio
nal 


Adults (16 to 75 
years) 


Mass media 
campaigns 
conducted on local, 
regional or national 
levels with 
coverage ranging 
from 11 to 90%. 


“proper 
control 
group” 


Physical 
activity or 
reducing 
sedentary 
behaviour 
 


(8 weeks to 3 
years) 


Mass media campaigns had a significant 
effect on promoting moderate intensity 
walking (pooled RR from 3 studies=1.53, 
95% CI 1.25 to 1.87), but did not help 
participants achieve sufficient levels of 
physical activity [4 studies pooled 
RR=1.02, 95% CI: 0.91 to 1.14]. 


++ 


Leavy 
2011 


Internatio
nal 


Community 
dwelling 
adults 


(18-75 
years) 


Mass media 
campaigns 
including television 
commercials, public 
service 
announcements, 
radio commercials, 
paid and unpaid 
print media inserts, 
bus backs and 
wraps, billboards, 


One study 
has control 
group; simply 
described as 
control 


Moderate-
intensity 
physical 
activity 
 
(8 weeks to 5 
years) 
 


Only one campaign found a significant 
increase in any intention to be more 
active; however statistical data was not 
reported. Others reported smaller non-
significant changes in intention to be more 
active.  Seven studies reported a 
statistically significant increase in physical 
activity levels.  Effect sizes ranged 
between these studies and P values 
ranged from < 0.05 to <0.001 however we 
are unable to calculate pooled results 


- 
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print media, 
website traffic, 
public health 
activities, policy 
and environmental 
change 


given some numerical data not reported. 


 


Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison Outcomes Results Association 


Quality 
(-/+/0) 


 
Exercise training / programme 
Bolam 
2013 


Internatio
nal 


Middle-
aged and 
older men 


(50 to 79 
years) 


Weight-bearing and 
resistance-based 
exercise modalities.  
Two included 
walking only, three 
included resistance 
training only, one 
included walking 
and resistance 
training, one 
included resistance 
training and impact 
loading activities 
and one included 
resistance training 
and Tai Chi. 


Inactive 
controls or 
not described 


Bone mineral 
density of hip 
and lumbar 
spine 


 


(3 months to 
4 years: 
mean 13 
months) 


Significant increases in BMD in most of 
the resistance training programmes range 
from 0.7% to 3.8%, but unable to 
calculate given some numerical data not 
reported.  Although not statistically 
significant, the exercise groups all lost 
less BMD than the control groups, in all 
but one of the studies. 


++ 


Ferreira 
(2012) 


Internatio
nal 


Healthy 
adults 


(40 to 65 
years) 


Performance of any 
physical activity in 
community settings 


Compared a 
physical 
activity 


Strength, 
balance, 
endurance, 


A moderate effect of physical activity on 
strength (SMD = 0.54, 95% CI 0.38 to 
0.70).  Programmes that specifically 


- 
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and workplaces program to a 
no-
intervention 
control 
condition 


falls 
 
(8 weeks to 
18 months) 


targeted strength (SMD = 0.68, 95% CI 
0.49 to 0.87), when compared to those 
that did not (SMD = 0.32, 95% CI 0.09 to 
0.55).  Physical activity had a moderate 
effect on both balance (SMD = 0.52, 95% 
CI 0.24 to 0.79) and endurance (SMD = 
0.73, 95% CI 0.50 to 0.96).  There were 
greater effects on strength in trials that 
targeted strength specifically using 
resistance exercise (p = 0.045 for 
difference in effects in the meta-
regression). 
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Table 1c. Summary PA intervention studies in disadvantaged and minority groups 


Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison 


Follow-
up 


Outcomes Results Association 
Quality 
(-/+/0) 


Primary mid-life studies 


Physical activity – primary midlife studies in ethnic minority groups 


Anderse
n 2013 


Norway Men of 
Pakistani 
origin living 
in Oslo 
(n=150) 


Interventi
on 35.7 
(6.1); 
control 
39.7 (9.2) 
years. 


Physical activity 
intervention based 
on social cognitive 
theory with 
structured 
supervised group 
exercises, group 
lectures, individual 
counselling and 
telephone follow up 


Control gp – 
no 
intervention 
(offered 
exercise, 
lecture, 
information 
AFTER 
completion) 


5 months PA level 
(assessed by 
acceleromete
r) 


Mean difference in PA between the 2 
groups of 49 counts per min/day 
representing a 15% (95% CI 8.7, 21.2, 
p=0.01) higher increase in PA in the 
intervention group than the control group. 


+ 


Gaston 
2007 


USA African-
American 
women 
aged >35 
 


54.4 (SD 
9.46) 


A curriculum-
based, culture- and 
gender specific 
health intervention, 
aimed at assisting 
mid-life African- 
American women to 
decrease physical 
inactivity, poor 
nutrition and stress. 
Cognitive 
behavioural 
approach 
based on three 
theoretical 


Comparison 
group with 
educational 
book 


1 year Nutrition and 
eating 
patterns, 
physical 
activity 
behaviour 
Perception of 
overall 
health, self-
care, 


There were significant changes in 
physical activity from pre-test to post-test.  
At six months post-test, the women 
reported participating in aerobic exercise, 
on average, 2.48 days per week at six 
months [t(30)=2.02, p<0.05] and 3.21 
days at 12 months [t(42)=3.0 A 
significant.10-week difference was found 
in the women's diet, with them reporting 
eating more nutritious foods, t(77)=3.32, 
p<0.001. The women also indicated from 
pretest to 10 weeks, and six and 
12 months that they changed what they 
ate to prevent disease (40.4%, 62.8%, 
97.5% and 100%, respectively). A 
majority of the women at 10 weeks 


- 
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Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison 


Follow-
up 


Outcomes Results Association 
Quality 
(-/+/0) 


approaches to 
reduce risk factors 
and promote 
positive health 
changes. 
 


(62.7%) and 12 months (65.9%) reported 
utilizing stress management strategies. 
There was also a 60% increase in yearly 
mammograms and a 54% increase in 
blood pressures checks. Finally, 83.7% of 
the women at 12 months felt that the 
positive changes could be maintained 
over their lifetime.5, p<0.01]. 
 


Physical activity – primary mid-life studies in disadvantaged communities 


Goyder 
2014 


Deprived 
areas of 
Sheffield, 
UK. 


Previously 
sedentary 
people, 
aged 40–64 
years, living 
in deprived 
areas of 
Sheffield, 
UK, who 
had 
increased 
their 
physical 
activity 
levels after 
receiving a 
brief 
intervention
.. 


Mean age 
54.6 (7.3) 


‘Booster’ 
interventions to 
sustain increases in 
physical activity in 
middle-aged men 
from deprived 
urban 
neighbourhoods. 
Participants were 
randomised to the 
control group (no 
further intervention) 
or to two sessions 
of motivational 
interviews 
(MI),either face to 
face (‘full booster’) 
or by telephone 
(‘mini booster’). 
Sessions were 


To determine 
whether 
objectively 
measured 
physical 
activity, 6 
months after 
a brief 
intervention, 
is increased 
in those 
receiving 
physical 
activity 
‘booster’ 
consultations 
delivered in a 
motivational 
interviewing 
(MI) style, 


Interventi
on 
sessions 
at 1 and 2 
months, 
follow-up 
at 6 
months. 


Total energy 
expenditure 
(TEE) per 
day in kcal 
from 
7-day 
accelerometr
y, cost-
effectiveness 
 


The mean difference in TEE per day 
between baseline and 3 months favoured 
the control arm over the combined 
booster arm but this was not statistically 
significant (–39 kcal, 95% confidence 
interval −173 to 95, p = 0.57). The 
autonomy-enabled MI communication 
style was generally acceptable, although 
some participants wanted a more 
paternalistic approach and most 
expressed enthusiasm for monitoring and 
feedback components of the intervention 
and research. Full boosters were more 
popular than mini boosters.  
 
Cost-effectiveness 
Two alternative modelling approaches 
both suggested that neither intervention 
was likely to be cost-effective. 


++ 
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Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison 


Follow-
up 


Outcomes Results Association 
Quality 
(-/+/0) 


delivered 1 
and 2 months post-
randomisation. 
 


either face to 
face or by 
telephone. 
 
 


 


Systematic Reviews 


Systematic reviews of physical activity interventions in ethnic minority groups 


Ickes 
2012 


US > 35% 
Hispanic 
adults, 
male and 
female, age 
>18 
(age range 
18-95) 


Age 
range 18 - 
95 


Intervention 
settings of included 
studies varied, but 
included 
community, clinical, 
family and faith-
based 
interventions. 
A range of  
theoretical 
frameworks, and 
intervention 
strategies were 
used. 
45% if the 
interventions used 
walking groups, 
30% group 
aerobics, dance or 
structured activities, 
45% used culturally 
appropriate 


Any 
comparison 
group 


Any 
follow-up 


90% (n=18) 
of included 
studies 
measured 
behaviour 
change 
relating to 
PA, in 15 
outcomes 
were self-
reported, one 
used a 
pedometer 
and 2 used 
acceleromete
rs. 


Community, clinical, family-based and 
faith-based interventions were effective in 
improving the level or frequency of PA 
participation. Of those studies measuring 
PA as an outcome, 72% reported an 
improvement in PA (13 studies). Five 
interventions reported an increase in 
minutes walking and/or associated METS, 
three interventions reported an increase in 
individuals meeting recommended PA 
levels, 2 found an increase in MVPA and 
one an increase in VPA. Social support 
was incorporated into 65% of the 
interventions and 60% of those resulted in 
an increase in PA levels. 


 


+ 
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Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison 


Follow-
up 


Outcomes Results Association 
Quality 
(-/+/0) 


activities and 
materials, 30% 
used bilingual 
instructors, 30% 
used self-
management 
strategies including 
goal setting and 
problem solving in 
30%, 15% used 
behavioural 
counselling. 


Conn 
2012 


US African 
American, 
Hispanic, 
Native 
American 
and Native 
Hawaiian, 
adults > 18 
years 


Not 
reported 


PA motivation 
interventions, the 
typical intervention 
was of 10 sessions 
lasting 49 minutes. 
 
Supervised 
exercise 
interventions, 
typically 40 minutes 
of verified exercise 
3 times weekly over 
11 weeks, mostly 
moderate intensity 
exercise, (n=19), 
low intensity (n=3) 
and high intensity 
(n=1)  


Any control 
group 


Any follow 
up 


PA behaviour 
(also fitness, 
anthropometr
ic outcomes, 
lipids, 
diabetes risk, 
mood, QoL) 


PA motivation interventions  
Motivational and educational interventions 
designed to increase PA significantly 
increased PA behaviour in meta-analysis 
of 21 studies with treatment versus control 
group comparison. Effect size reported 
(units?) as 0.172 (95% CI 0.023 
 
Supervised exercise interventions, 
Typically 40 minutes of verified exercise 3 
times weekly over 11 weeks, mostly 
moderate intensity exercise, (n=19), low 
intensity (n=3) and high intensity (n=1) 
There was a significant increase in fitness 
levels in treatment versus control groups 
but compliance and uptake of the 
interventions not reported. 


- 


Systematic reviews of physical activity interventions in disadvantaged communities  
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Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison 


Follow-
up 


Outcomes Results Association 
Quality 
(-/+/0) 


Cleland 
2012 


Internatio
nal 
Mainly 
US 
(20/27), 
also UK 
(2/27) 
studies) 
 


Socioecono
mically 
disadvanta
ged 
communitie
s (adults 
and 
children but 
reported 
separately) 
 (measured 
by low 
education, 
low income, 
unemploye
d, low 
status 
occupation 
or living in 
low SES 
area). 


Adults 
and 
children: 
but 
reported 
separatel
y 


Interventions 
aiming to promote 
PA Interventions 
included education, 
organised exercise 
classes, information 
distribution, 
exercise 
consultation, fitness 
assessment, 
lifestyle advice, 
including 
individually targeted 
and group 
interventions. 


Any relevant 
control 


Any follow 
up 


Measures of 
PA behaviour 
measures 
included self-
report, 
pedometers, 
acceleromete
rs 


In adults, 4 studies targeted individuals, 
12 were group interventions and 5 were 
community interventions. No meta-
analysis. 
Group interventions: There was sufficient 
evidence to recommend that group 
interventions are effective to influence PA 
behaviour in adults.  
Community interventions: There was 
sufficient but limited evidence of 
effectiveness. (Based on additional expert 
opinion, the authors made a 
recommendation that community based 
interventions are effective in 
socioeconomically disadvantaged 
communities).  
Individual interventions 
There was insufficient evidence to assess 
the effectiveness of interventions targeting 
individuals. 


+ 


Cleland 
2013 


Internatio
nal (10 of 
19 
studies 
from US, 
no UK 
studies) 


Socioecono
mically 
disadvanta
ged women 
(measured 
by low 
education, 
low income, 
unemploye


Women 
aged 18-
64 years 


Any intervention 
focused on 
increasing PA in 
any setting.  
Included: 
education, 
organised exercise 
classes, information 
distribution, 


Any relevant 
control 


Any follow 
up 


Measures of 
PA behaviour 


Nineteen studies were included. No 
pooled effect because of heterogeneity. In 
sub-group analyses, studies with a group 
delivery mode had a significantly greater 
effect on PA than either individual or 
community based delivery. 


+ 
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Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison 


Follow-
up 


Outcomes Results Association 
Quality 
(-/+/0) 


d, low 
status 
occupation 
or living in 
low SES 
area). 


exercise 
consultation, fitness 
assessment, 
lifestyle advice, 
including 
individually targeted 
and group 
interventions. 
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Table 1d. Summary PA & DIET intervention studies in disadvantaged and minority groups 


Systematic reviews of physical activity and diet interventions in ethnic minority groups 


Chapma
n (2013) 


Internatio
nal 
(develop
ed 
countries
) 


South 
Asian 
populations  


Adults Community or 
primary care based 
intervention studies 
(randomised and 
non-randomised 
designs included) 
 
Four studies were 
included in the 
review. Only 2 
studies were found 
that reported 
outcomes related to 
dietary behaviours. 
Both were before 
and after studies 
(no control group) 
with self-reported 
changes in dietary 
behaviour. 
   


Any relevant 
control 


Any follow 
up 


Behavioural 
(e.g. dietary 
intake, 
physical 
activity 
participation), 
physical 
(weight, BP, 
lipids) 


In one study, the intervention included 
individual tests and CHD/diabetes risk 
profile, nutritional support from dietetic 
clinics, optional practical activities 
including cookery workshops, exercise 
classes and awareness sessions. The 
intervention was delivered at the project 
base and community venues by health 
visitors, South Asian community workers 
with interpreter and translator services. 
Significant improvements in salt intake 
and consumption of fried meat snacks 
was reported. For physical activity, an 
average of 49% of participants reported 
taking more moderate exercise (defined 
as ‘physical activity that makes one out of 
breath but not sweaty’) 6–12 months after 
intervention. Weight change in males was 
-2.1kg (from mean 71.8kg at baseline) 
and in females was -1.9 kg (63.3kg) at 
baseline). Error limits not reported in 
review. 
 
The other study involved community 
based PA and diet group education 
sessions, with food guides, healthy 
lifestyle hand-outs, pedometers, waist 
measurements, pedometer diary and 3 
monthly follow up sessions. No outcome 
data relating to behavioural changes was 
reported only physical data e.g. 
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anthropometric, blood pressure, lipids and 
other biochemistry. Weight change was -
0.9 kg (from 30.8 kg) and BMI change -
1.1kg/m2 (from mean of 28.6 at baseline). 
Error limits not reported in review. 
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Table 1e. Summary of economic evaluation for PA 


Author 


(year) 
Intervention 
(comparator) 


Approach 


(Population) 
Effectiveness 


measure 
Costing 


(Discounting) 
ICER (sensitivity) 


Quality 


(-/+/0) 
Annemans 
2007 
 
(Belgium) 


PA in fitness centre 
setting (no PA) 
 
Detail of PA 
intervention not 
provided 


Markov Cost utility – 
Simulating cohorts 
with variable levels of 
risk (i.e. BP, 
Cholesterol, BMI) 
 
ICER presented for 
three types of 
cohorts, depending 
on BMI, cholesterol 
and hypertension.  
Cohort 1: 30 years 
old, BMI = 26; 
cholesterol = 190; 
systolic BP = 120 


Cohort 2: 40 years 
old, BMI = 30, 
cholesterol = 210, 
systolic BP = 130 


Cohort 3: 50 years 
old, BMI = 32, 
cholesterol = 250, 
systolic BP = 140  


 
 


Clinical & Epi data 
from literature for 
following states: 
healthy, CHD, 
diabetes, colon 
cancer, breast cancer.  
 
Utility based on 
literature:  
CVD: based on BMI & 
complications (no 
details) 
 
Diabetes: assumed 
95% of non-diabetic 
 
Breast cancer: 0.19 
utility penalty 
 
Colon cancer: 0.27 
utility penalty 
 
(3% discounting) 


Healthcare payer: 
direct healthcare costs 
& cost of gym 
membership €500 
 
Societal : cost of 
absenteeism but not 
cost of travel & 
opportunity 
 
No primary date 
collection of resource 
use; based on 
literature 
 
(3% discounting) 
 
Sensitivity: proportion 
of gym cost subsidised 
(from €0 through €500) 


According to size of the public 
payment per year for controlled 
exercise (€0 to €500) 
Societal / Healthcare payer 
Cohort 1 (low risk) 
€0 - Dominant 
€500 - ICER €13 920 / €15338 
 
Cohort 2 (med risk) 
€0 - Dominant 
€500 - ICER €9351 / €13016 
 
Cohort 3 (high risk) 
€0 - Dominant 
€500 - ICER €2349 / €8530 
 
In all circumstances, the cost 
effectiveness is well below a threshold 
of €20000 per QALY gained. The 
results are systematically better from a 
societal perspective. Results not 
sensitive to time horizon (5 to 25 
years) but sensitive to compliance.  
Assuming a 25 years time horizon, a 
drop in compliance of 50% leads to a 
worsening of the incremental cost-
effectiveness ratio to €25235, € 22175 
and €16358 per QALY for cohorts 1, 2 
and 3, respectively 


+ 
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Author 


(year) 
Intervention 
(comparator) 


Approach 


(Population) 
Effectiveness 


measure 
Costing 


(Discounting) 
ICER (sensitivity) 


Quality 


(-/+/0) 
Anokye 
2011 
UK 


Exercise referral 
scheme (primary 
care). Individuals 
referred to a third 
party service (often 
a sports centre or 
leisure facility), 
which then 
prescribes and 
monitors an 
exercise programme 
tailored to the 
individual needs of 
the patients. 
 
Comparator: Usual 
care (primary care) 


Decision analytic 
model; life time 
horizon; estimates 
likelihood of 
becoming physically 
active & effects on 
development of 
coronary heart 
disease, stroke and 
type II diabetes. 
 
(People who are 
sedentary and/or 
have risk factor(s) for 
conditions known to 
benefit from physical 
activity) 
 


Probability of 
becoming active after 
exposure to ERS: 
0.345 
Probability of 
becoming active after 
exposure to usual 
care: 0.297 
Active state: doing at 
least 90-150 min of at 
least moderate 
intensity physical 
activity per week. 
 
Utility derived from 
health state value for 
each condition and 
data on life expectancy 
after the onset of the 
condition.  
 


Cost of ERS 
intervention based on 
microcosting 
(published literature): 
resource use in a 
health service/local 
authority that consists 
of provision of 
facilities, exercise 
trainers and 
administrative support. 
Cost estimates are up-
rated to £2010 prices;  
 
Total lifetime costs of 
CHD, stroke, Type II 
diabetes from literature 
Intervention costs:  
Cost of intervention 
per participant to the 
provider: £222 
 
Future costs and 
benefits are discount 
rate: 3.5% per annum 


Base case 
ERS 
Lifetime total healthcare costs per 
person:  £2,492 
Total QALYs per person:  16.743 
Usual care 
Lifetime total healthcare costs per 
person £2,322 
Total QALYs per person 16.735 
Incremental cost per QALY (ICER): 
£20,876 
 
Subgroup ICER: 
Obese £14,618 
Hypertensive £12,834 
Depressive £8,414 
 
Overall 
The cost per QALY of ERS compared 
with usual care is between £8,414 and 
£14,618 and thus can be considered 
cost-effective at the £20,000 per 
QALY threshold. 
At a threshold of £20,000 per QALY, 
there is a 0.508 probability that ERS is 
cost-effective. This increases to 0.879 
when a threshold of £30,000 per 
QALY is considered.  
 
  


++ 
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Author 


(year) 
Intervention 
(comparator) 


Approach 


(Population) 
Effectiveness 


measure 
Costing 


(Discounting) 
ICER (sensitivity) 


Quality 


(-/+/0) 
Dalziel 
2006 
New 
Zealand 


New Zealand Green 
Prescription 
Programme (written 
PA advise tailored 
according to 
readiness to 
change; general 
practice setting); 
followed by 
telephone support 
by exercise 
specialist over 3 
months. 


Markov Cost utility – 
Simulating cohorts of 
1000 active and 
inactive extended 
over full life 
expectancy (with 
one, 10 and 25 years 
presented in 
sensitivity analyses) 


Utility – based on 
mean utility values for 
active (0.7635) and 
inactive (0.7380) 
persons derived by 
transforming SF36 
data using published 
literature; mortality for 
various PA states 
derived from literature  
Effectiveness – From 
RCT; change in 
proportion of people 
who became active. At 
12 months: RR of 
achieving 2.5 hours of 
PA/week was 2.98 
(95%CI 1-85-4.77) for 
intervention group; 
small significant 
change in QoL 
Discounting 5% per 
annum 


Costs were collected 
as part of the trial for 
program set-up and 
co-ordination; regional 
sports trusts’ patient 
support; and general 
practice advice and 
follow-up in New 
Zealand $ 2001, total 
program cost $170 per 
program participant.  
Discounting 5% per 
annum 
 


Incremental, modelled cost utility of 
the Green Prescription program 
compared with ‘usual care’ was 
$NZ2,053 per QALY gained over full 
life expectancy (range $NZ827 to 
$NZ37,516 per QALY). Based on the 
probabilistic sensitivity analysis, 90% 
of ICERs fell below $NZ7,500 per 
QALY.  
 


++ 
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Author 
(year) 


Intervention 
(comparator) 


Approach 
(Population) 


Effectiveness 
measure 


Costing 
(Discounting) 


ICER (sensitivity) 
Quality 
(-/+/0) 


Wu 2011 
(Internation
al) 


Any type of PA 
interventions that has 
shown positive effects 
 
Grouped as follows:  
 Point-of-decision 


prompts          
Community 
campaign (4 
studies)     


 Individually 
adapted 
behaviour change 
(all) / low and high 
intensity 


 Social support 
(all) / low and high 
intensity     


 Creation or 
enhanced access 
to places for 
physical activity 


  


Cost effectiveness of 
each intervention 
calculated using the 
population in the 
selected published 
study (outcome with 
the best cost-
effectiveness ratio 
was kept).  


Duration of 
intervention 
standardized to 1 
year for a potential 
10 000 target 
population; effect 
sustained for 1 year;  


Total standardized 
annual intervention 
cost to reach 10,000 
people was 
calculated as the 
cost per person per 
month multi- plying 
by 12 months and 
then by 10,000. 


Quantity of physical 
activity produced 
among the population 
reached, measured in 
MET-hours gained per 
person per day 
multiplied by 1-year 
duration and then by 
10,000 


A MET represents the 
ratio of energy 
expended divided by 
resting energy 
expenditure, either 
measured or 
estimated from body 
size).  


Benchmark used for 
adequate physical 
activity for an adult 
was 1.5 MET-hours 
gained per day, 
equivalent to a half 
hour of moderate 
physical activity. 


Program costs were 
considered as the 
total cost to the public 
health system to 
implement the 
intervention, 
regardless of sources 
of funds.  
 
The fınal cost 
parameter used is the 
total program cost for 
all people reached in 
the program, not only 
those who participated 
in the evaluation.  


 


All costs are reported 
in US2007 dollars.  


 


Potential opportunity 
costs and potential 
effects on healthcare 
costs or productivity of 
physical activity not 
included.  


 


Median (range) annual cost for 
10,000 people to add 3–5 MET hr/wk 
($) 


 Point-of-decision prompts (28) 
N/A 


 Community campaign (4) 
3,350,000;  1,431 


 Individual adapted behaviour 
change (49) 688,000 (71,000–
11,000,000) 


 Social support (31) 9,500,000 
(700,000–14,780,000) 


 School-based  physical activity 
intervention (26) 300,000 
(188,000–3,586,000,000) 


Creation or enhanced access to 
places for physical activity (3) 50,000 


+ 
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3.4 Evidence for DIET interventions in midlife 
Note: This section includes only those studies specifically about diet. A number of studies 


were identified that examined combined diet and physical activity or other combinations of 


diet with other interventions and these are reported separately. 


 
Characteristics of included studies for DIET 


Primary Studies 


For DIET, three primary studies conducted in mid-life populations were identified from 


searches from 2000 onwards. Two were RCTs (Hjerkinn 2004, Wright 2011) and one was a 


before and after study with no control group (Turner 2003).  


 


Systematic Reviews 


Additionally four relevant systematic reviews were identified from searches from 2010 


onwards. Of the four systematic reviews, none specifically recruited people at mid-life but in 


all four, the mean age of the majority of included studies (>2/3) was within the mid-life range 


(Rees 2013a, Rees 2013b, Hooper 2012, Esposito 2012).  


 


Economic studies 


Additionally one study that reported cost-effectiveness (and effectiveness) of a low fat diet for 


prevention of breast cancer was identified (Bos 2011).  


 


These studies are presented in Table 2. 


 


Evidence statements for DIET & NUTRITION (DN) interventions in midlife 


From primary studies published from 2000 onwards and up-to-date systematic reviews 


published from 2010 onwards that include predominantly studies with people with mean age 


in mid-life. 


 
Effect of midlife interventions on uptake and maintenance of healthy dietary 
behaviours at midlife 


3.4.1DN Effect of tailored, printed dietary feedback or group education for improving dietary 


behaviours 


There is evidence from one RCT of moderate quality [+]1 that printed dietary feedback, 
tailored based on individual dietary intake, and delivered in three instalments over 
three months is more effective for improving fruit intake behaviour (0.3 servings/day, 
p=0.031) than either two dietician-led small group nutrition education sessions or a 
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waiting list control. No significant differences between groups were found for 
saturated fat intake, vegetables, grains or whole grains. 
 


The RCT was conducted in Australia on 178 men and women aged between 40 and 65 


years who had one or more risk factors for CVD (overweight or obesity, 


hypercholesterolaemia, hypertension, smoking, family history or a previous cardiovascular 


event) and reported the effect of three instalments of printed dietary feedback delivered over 


three months [+]1. 


 
1 Wright 2011 [+] 
 


 Applicability: Partially applicable. The RCT was conducted in Australia among men and 


women and only recruited those specifically at midlife (age 40-65). The delivery method 


of the intervention could be applied in the UK. While the delivery of the intervention was 


fairly low intensity, individual feedback was based on analysis of a FFQ and psychosocial 


questionnaire at baseline which would be fairly resource intensive. 


 


3.4.2DN Effect of midlife dietary modification intervention (lower fat, healthier eating) for 


improving dietary behaviours  


There is evidence from one large scale, high quality RCT [++]1, the Women’s Health 
Initiative Randomized Controlled Dietary Modification Trial, that an intensive 
behavioural modification program can effect dietary change in postmenopausal 
women with high dietary fat intakes (women consuming>36.8% of energy from fat at 
baseline and women at high risk of breast cancer consuming >/= 32%.of energy from 
fat at baseline). There was a significant difference between groups (p<0.001) for fat, 
energy, fruit and vegetable and grain intake at one, three and six years.  
(This study is also reported in section relating to 3.4.6DN effectiveness of the intervention for 


cancer outcomes  and section 3.4.7DN relating to cost-effectiveness of the intervention). 


 


The RCT was conducted in the US in postmenopausal women (83.4% of participants were 


aged 50-69 at baseline) with high fat intake and/or increased risk of breast cancer. The aim 


was to decrease total fat intake to 20% of total energy intake and increase consumption of 


fruits and vegetables to at least five servings per day, and of grains to at least six servings 


per day. The intervention had two components, a dietary modification component and the 


assessment of effect of dietary modification on cancer outcomes. Dietary modification 


involved 18 group sessions in the first year and quarterly maintenance sessions each year 


after. Comparison group participants received dietary guidelines and other health related 


materials but were not asked to make changes to their diet. Each group had eight to 15 
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women and was led by a specially trained and certified nutritionist. Each participant was 


given his/her own goal for total fat intake. The intervention emphasised self-monitoring 


techniques and involved other individually tailored strategies, such as motivational 


interviewing. 


 
1 Prentice 2006 [++] 


 


 Applicability: Partially applicable. The RCT was conducted in the US among women 


only. Eighty three percent of women recruited were aged 50 to 69 at baseline. The 


delivery method of the intervention could be applied in the UK but was fairly high intensity 


and was delivered by a nutritionist. 


 


3.4.3DN Effect of an osteoporosis prevention program on changing diet behaviours related to 


osteoporosis 


There is very weak evidence from one before and after study (no control group) that 
an osteoporosis prevention programme involving educational classes, hip and spine 
bone mineral density testing and individual consultation can have a beneficial effect 
on osteoporosis related behaviours [-]1. Proportion of participants consuming 
excessive caffeine containing beverages decreased from 28% before intervention to 
11% after; one or more servings of milk per day increased from 25% to 30%; one or 
more servings of yogurt increased from 9 to 10%, one or more servings of cheese per 
day increased from 15 to 20% (error limits not reported). 
 


1 Turner et al 2003 [-] 


 


 Applicability: Partially applicable. The RCT was conducted in the US among middle-


aged women (mean age 49.5). However, the paper reports very few details about the 


methods and delivery of the intervention. 


 
Effect of midlife diet interventions on long term dementia, disability, frailty or non-
communicable diseases outcomes (in later life) 


 


3.4.4DN Effect of midlife diet interventions on mortality 


There is evidence from one RCT of moderate quality [+]1 that a long-term lipid-
lowering diet with emphasis on reduction of saturated fat, total energy intake and 
body weight is effective in reducing overall long-term mortality in healthy middle-aged 
men with hyperlipidaemia. 
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The RCT was conducted in Norway and reported the effect of a five-year diet intervention on 


24-year mortality in 104 healthy middle-aged men (aged 40 to 49 at baseline in 1972) [+]1 


with combined hyperlipidaemia [+]1. The intervention diet was a lipid-lowering diet with 


emphasis on reduction of saturated fat, total energy intake (mainly by reducing sugar, alcohol 


and fat) and body weight. Participants were followed up for 24 years with a follow-up 


examination every six months and adherence to the diet assessed at each follow-up. 


 


Note: Intervention participants also received anti-smoking advice; however, there was no 


significant difference between the proportion of smokers in the intervention and control 


groups at baseline and after five years. After a total of 24 years (from baseline) overall 


mortality was significantly lower in the intervention group compared to the control group (RR 


0.47, 95% CI 0.23- 0.96), p= 0.038) and remained significant in regression after adjusting for 


age and smoking status. While mortality is the primary outcome of interest for this review, 


shorter term outcomes after five years (at the end of the intervention) total cholesterol, 


triglycerides and BMI were all significantly lower in the diet group compared to the control 


group. These outcomes have been included here as secondary shorter term outcomes. 


 
1 Hjerkinn 2004 [+] 


 


 Applicability: Partially applicable. The RCT was conducted in Norway, among men only. 


The men were aged 40 to 49 at baseline. The delivery method of the intervention not 


stated but appears to have been delivered by researchers. 


 


3.4.5DN Effect of diet interventions on cardiovascular disease (CVD) 


No primary studies specifically in midlife were found. 


 


Reduced fat - There is evidence from one high quality systematic review [++]1 on the 
effect of reduction or modification of dietary fat on CVD mortality, morbidity and CVD 
risk factors from RCTs of interventions of over six months in length.  
 


The included interventions were dietary advice, or provision of low fat foods or diets. The 


review included 27 RCTs. Participants were adults aged over 18. From trials of  all lengths, 


there was no significant effect on total mortality (rate ratio 0.98, 95% CI 0.86 to 1.12), or 


cardiovascular mortality (rate ratio 0.91, 95% CI 0.77 to 1.07), but there was a significant 


effect on cardiovascular events (rate ratio 0.84, 95% CI 0.72 to 0.99) however after 


sensitivity analysis this was not significant.  Trials where participants were involved for more 


than two years showed significant reductions in the rate of cardiovascular events. Protection 
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from cardiovascular events was similar in high and low risk groups, but was only statistically 


significant in high risk groups. 


 
1 Hooper 2012  


 


 Applicability: Partially applicable. The systematic review included international studies. 


While the review included studies in all adults, the mean age of the majority of included 


studies was at mid-life. The review also reported long-term cardiovascular outcomes.  


 


Dietary advice - One up-to-date, high quality systematic review reports that dietary 
advice can bring about modest improvements to diet and to cardiovascular risk 
factors over 12 months but there is insufficient evidence available for longer term 
effects [++]1. The review included 44 RCTs in healthy adults and in the majority of 
included trials the mean age was at midlife. 
 


Twenty-nine of the 44 included trials were conducted in the USA. Compared to no advice, 


dietary advice increased fruit and vegetable intake by 1.18 servings/day (95% CI 0.65 to 


1.71). Dietary fibre intake increased by 6.5 g/day (95% CI 2.2 to 10.82), while total dietary fat 


as a percentage of total energy intake fell by 4.48% (95% CI 2.47 to 6.48) with dietary 


advice, and saturated fat intake fell by 2.39% (95% CI 1.4 to 3.37).  There was data from two 


trials of incident cardiovascular disease (CVD) events. Follow-up was 77% complete at 10 to 


15 years after the end of the intervention period and there was a lack of precision in CVD 


events estimates. Data suggested a reduction in CVD events with lower dietary sodium but 


results were not significant. As there was limited evidence available relating to cardiovascular 


events, the secondary outcomes of effect on lipids and blood pressure, are also included 


here as follows. Dietary advice reduced total serum cholesterol by 0.15 mmol/L (95% CI 0.06 


to 0.23) and LDL cholesterol by 0.16 mmol/L (95% CI 0.08 to 0.24) after three to 24 months. 


Mean HDL cholesterol levels and triglyceride levels were unchanged. Dietary advice reduced 


blood pressure by 2.61 mm Hg systolic (95% CI 1.31 to 3.91) and 1.45 mm Hg diastolic (95% 


CI 0.68 to 2.22). 


 
1 Rees et al 2013a [++] 


 


 Applicability: Partially applicable. The systematic review included international studies. 


While the review included studies in all adults, the mean age of the majority of included 


studies was at mid-life. The review sought long-term cardiovascular outcomes but there 


was insufficient data available to make robust conclusions. However, there was sufficient 
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evidence to demonstrate a beneficial effect of dietary advice on intake of fruit, 


vegetables, total and saturated fat, lipids and blood pressure.  
 


Mediterranean dietary pattern – One up-to-date, high quality systematic review reports 
limited available evidence for the effectiveness of a Mediterranean diet pattern for the 
primary prevention of CVD [++]1. The review included 11 RCTs in healthy adults and in 
the majority of included trials the mean age was at mid-life. Only one trial reported 
clinical events and the effects of the intervention were not statistically significant.  


 


As limited data on clinical events was available, the secondary outcomes are also reported 


here as follows: small reductions in total cholesterol (-0.16 mmol/L, 95% confidence interval 


(CI) -0.26 to -0.06; random-effects model) and low-density lipoprotein (LDL) cholesterol (-


0.07 mmol/L, 95% CI -0.13 to -0.01) were seen with the intervention.  


 
1 Rees et al 2013b [++] 


 


 Applicability: Partially applicable. The systematic review included international studies. 


While the review included studies in all adults, the mean age of the majority of included 


studies was at midlife. The review sought long term cardiovascular outcomes but there 


was insufficient data available to make robust conclusions, however small reductions in 


total and LDL cholesterol were reported. 


 


3.4.6DN Effect of diet interventions on cancer 


One large scale, RCT [++]1  the Women’s Health Initiative Randomized Controlled 
Dietary Modification Trial has shown that an intensive behavioural modification 
program can effect dietary change in people with high dietary fat intakes (>/= 32%.of 
energy). (This study is also reported in section 3.4.2DN relating to change in dietary 
behaviour). There was a significant difference between groups (p<0.001) for fat, 
energy, fruit and vegetable and grain intake at one, three and six years. However, 
there was no significant difference in breast cancer incidence over a mean of eight 
years. 
 


The RCT was conducted in the US in women with high fat intake and/or increased risk of 


breast cancer. The intervention had two components, a dietary modification component and 


the assessment of effect of dietary modification on cancer outcomes. All women were 


postmenopausal and aged 50 to 79 years at baseline (83.4% of participants were aged 50-


69 at baseline). The number of women randomised was 48,835 and 19,541 were assigned to 


the modified diet group. 
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Dietary modification involved 18 group sessions in the first year and quarterly maintenance 


sessions each year after. Each group had eight to 15 women and was led by a specially 


trained and certified nutritionist. Each participant was given their own goal for total fat intake. 


The intervention emphasised self-monitoring techniques and involved other individually 


tailored strategies, such as motivational interviewing. 


 


Target was to decrease total fat intake to 20% of total energy intake and increase 


consumption of fruits and vegetables to at least five servings/day and of grains to at least six 


servings/day. Comparison group participants received dietary guidelines and other health 


related materials but were not asked to make changes to their diet. There was a significant 


difference between groups (p<0.001) for fat, energy, fruit and vegetables and grains at one, 


three and six years. 


 


For the development of invasive breast cancer (annualised incidence rate) over a mean 


follow up period of 8.1 years, the hazard ratio for the modified diet group compared to the 


control group was 0.91 (95% CI 0.83 – 1.01). There was no statistically significant reduction 


in breast cancer although the study reports non-significant trends observed suggesting 


reduced risk associated with a low-fat dietary pattern. 


 
1 Bos 2011 [++] 


 


 Applicability: Partially applicable. The RCT was conducted in the US among women 


only. Eighty three percent of women recruited were aged 50 to 69 at baseline. The 


delivery method of the intervention could be applied in the UK but was fairly high intensity 


and was delivered by a nutritionist. 


 
 
Effect of diet interventions on short term dementia, disability, frailty or non-
communicable diseases outcomes (in mid-life) 
 
No primary studies were found specifically in people at midlife  


 


3.4.7DN Effect of diet interventions on body weight 


There is evidence from one systematic review of RCTs on the effect of Mediterranean 
diets on body weight [+]1. Sixteen RCTs in adults in general were included, the 
majority of which had mean age at midlife. Participants in studies were overweight or 
obese at baseline and had risk factors for or existing CHD.  Overall, the Mediterranean 
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diet group had a significant effect on weight [mean difference between Mediterranean 
diet and control diet, 1.75 kg; 95% confidence interval (CI), 2.86 to 0.64 kg] and body 
mass index (mean difference, 0.57 kg/m2, 0.93 to 0.21 kg/m2). No study reported 
significant weight gain with a Mediterranean diet. However, in the individual included 
studies in the review in only those who were overweight, results were more equivocal 
with 3 of 6 studies reporting no significant effect on body weight. 
 
1 Esposito et al 2011 [+] 


 


 Applicability: Partially applicable. The systematic review included international studies. 


While the review included studies in all adults, the mean age of the majority of included 


studies was at midlife.  


 


Cost-effectiveness of dietary interventions 


3.4.7DN Cost-effectiveness of dietary interventions for cancer 


 
Summary of intervention: There is evidence from one RCT (reported previously in 
sections 3.4.2DN; the Women’s Health Initiative Randomized Controlled Dietary 
Modification Trial) that an intensive behavioural modification program aimed at fat 
reduction can effect dietary change in people with high dietary fat intakes (>/= 32%.of 
energy). There was a significant difference between groups (p<0.001) for fat, energy, 
fruit and vegetable and grain intake at one, three and six years. However, there was no 
significant difference in breast cancer incidence over a mean of eight years, although 
the study reports non-significant trends observed suggesting reduced risk associated 
with a low-fat dietary pattern. 
 


Cost-effectiveness [++]: The objective of the cost-effectiveness study was to measure the 


cost effectiveness: 1) as a public health intervention, and 2) under the sponsorship of private 


health insurers and Medicare (US). Analysis was performed for hypothetical cohorts of 


women at midlife aged 50, 55 and 60. Results at age 50 are reported here: 


 


Public health perspective, for participants with fat intake >36.8%E and age 50 at baseline, 


total cost of intervention (2011 costs) would be $45,211(low fat diet) compared to $44,100 


(regular diet); QALYs 15.927 (low fat) compared to 15.841 (regular diet); incremental cost-


effectiveness ratio (ICER) $12,944/QALY (6170-22,026). 
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Public health perspective, for participants with fat intake >32%E, high risk breast cancer  and 


age 50 at baseline, total cost of intervention (2011 costs) would be $59,733(low fat diet) 


compared to $58,730 (regular diet); QALYs 15.490 (low fat) compared to 15.395 (regular 


diet); incremental cost-effectiveness ratio (ICER) $10,544/QALY (2096-23,673). 


 
1 Bos 2011 [++] 
 


 Applicability: Partially applicable. The RCT was conducted in the US among women 


only. Eighty three percent of women recruited were aged 50 to 69 at baseline. The 


delivery method of the intervention could be applied in the UK but was fairly high intensity 


and was delivered by a nutritionist. 


 


 


 


 


 


 


 


 


 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


  104 


Table 2. Summary DIET primary intervention studies and systematic reviews 


Author 
(year) 


Country Population 
Mean age 


(range) 
Intervention Comparison Follow-


up Outcomes Results Association 
Quality 
 (-/+/0) 


Primary mid-life studies 


Hjerkinn 
2004 


Norway Middle-
aged men 
aged 40-49 
y 


46 (3) Lipid-lowering diet Usual diet 5 years Mortality For intervention compared to 
control group, relative risk of 
mortality was 0.44, 95% CI 
0.23-0.96, P= 0.038. 


+ 


Wright 
2011 


Australia Middle-
aged adults 
with CVD 
risk factors 


40-65 
(mean 54) 


Printed dietary 
feedback 


Group 
nutrition 
education or 
waiting list 
control 


3 months Dietary 
intake and 
behaviours 


Significant increase in fruit 
intake (+0.3 servings/d, 
p=0.047) but no sig change 
for sat fat, vegetables, grains 
or wholegrains. 


+ 


Turner 
2003 


US Middle-
aged 
women  


Mean age 
49.5 
years 


Osteoporosis 
prevention diet 
(increase milk, 
cheese, yoghurt, 
decrease caffeine 
beverages) 


N/A Not 
reported 


Osteoporosis 
related 
dietary 
behaviours 


Increase in number of 
participants consuming one 
or more portions of milk, 
cheese, yoghurt/day and 
decrease in number drinking 
excessive caffeinated 
beverages. 


- 


Primary cost-effectiveness studies 


Bos 
2011 
(and 
primary 
studies 
referenc
ed – 
Prentice) 


US Women on 
high fat 
diets or at 
risk of 
breast 
cancer 


50-70 but 
84% age 
50-69 
years 


Low fat diet 
(and cost-
effectiveness 
analysis) 


Usual diet 24 years Breast 
cancer (and 
cost-
effectiveness
) 


Reduction in breast cancer 
incidence (at 24 years) with 
trends towards lower 
incidence with lower fat 
intakes but not stat 
significant. 


++ 
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Systematic reviews 


Rees 
2013a 


Internatio
nal 


Adults Majority 
of studies 
in midlife 


Dietary advice No advice Mixed Mortality, 
CVD events 
and risk 
factors 


Improved fruit and veg 
intake, total fat, sat fat, lipids, 
cholesterol. Insufficient data 
for CVD events and mortality. 


++ 


Rees 
2013b 


Internatio
nal 


Adults Majority 
of studies 
in midlife 


Mediterranean diet Other diets Mixed Mortality, 
CVD events 
and risk 
factors 


Small reductions in total and 
LDL cholesterol. Insufficient 
data for CVD events and 
mortality. 


++ 


Hooper 
2012 


Internatio
nal 


Adults Majority 
of studies 
in midlife 
 


Reduced fat diet Usual diets Mixed Mortality, 
CVD events 
and risk 
factors 


No sig effect on total or CVD 
mortality but sig effect for 
CVD events (which was lost 
in sensitivity analyses). 


++ 


Esposito 
2012 


Internatio
nal 


Adults Majority 
of studies 
in midlife 


Mediterranean diet Usual diets Mixed Weight Significant effect on weight 
and BMI 


+ 
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3.5 Evidence for SMOKING 
 


Characteristics of included studies SMOKING 
We included 13 papers on interventions aimed at changing alcohol consumption in mid-life: 


eight primary studies, two systematic reviews and three economic studies. Table 3 presents 


a summary of the data and Appendix A.9 the data extraction and further details. 


 


Primary Studies 


A total of eight primary studies on smoking were identified. These were conducted in the UK 


(n=6) and USA (n=2). The length of follow-up ranged from one week (McDermott et al, 2011) 


to one year (Hollis et al, 2007; Vogt et al, 2012). There were a total of five studies which 


recruited mixed samples, two studies recruiting only female participants (Hall et al, 2003 and  


2007) and one study recruited only Pakistani and Bangladeshi men (Begh et al, 2011). All 


included studies are experimental or quasi-experimental. All studies use some self-reported 


smoking data, with some studies also using objective methods to measure smoking. Overall, 


there is a significant positive association between smoking cessation support and quitting 


intention (Hall et al, 2003 and 2007; Vogt et al, 2012), quit attempts (Begh et al, 2011), and 


cessation (Brown et al, 2007; Hollis et al, 2007).  Some studies found no impact (Halpin et al, 


2006).  These studies are summarised in Table 3.  


 


Systematic Reviews (SR) 


We found no SR focused on a mid-life population for smoking. However, since 2010 we 


identified three SR focused on smoking interventions in the general population (Zbikowski et 


al 2012, Rooke et al 2010, Lindson-Hawley et al 2010), and one looking at smoking 


cessation among Hispanics in the United States (Webb et al, 2010). 


 


 Zbikowski conducted a review of smoking cessation interventions for smokers aged 50 


and older with the majority of included studies focusing on an older population and was 


excluded.  


 


 Rooke et al (2010) looked at computer-delivered interventions for alcohol and tobacco 


use and conducted a meta-analysis of 42 effect sizes from randomised controlled trials, 


based on the responses predominantly in young adults and was excluded. For 


information, the weighted average effect size (d) was 0.20, P < 0.001, with a lower effect 


sizes were associated with studies addressing tobacco use (d = 0.14) that may well 


reflect differences in the types of outcome measure used. Findings suggest that minimal 


contact computer-delivered treatments that can be accessed via the Internet may 


represent a cost-effective means of treating uncomplicated substance use and related 
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problems. 
 


 Lindson-Hawley et al (2010, Cochrane review) included a majority of studies conducted 


in population with an average age in mid-life and is included. The objectives were to 


compare the success of reducing smoking before quitting and abrupt quitting 


interventions, and to compare adverse events between arms in studies that used 


pharmacotherapy to aid reduction (the latter is not within the scope of this review). The 


review included RCTs that recruited adults who wanted to quit smoking. Studies included 


at least one condition which instructed participants to reduce their smoking and then quit 


and one condition which instructed participants to quit abruptly, and the outcome 


measure was abstinence from smoking after at least six months follow-up. Trials were 


split for two sub-group analyses: pharmacotherapy vs no pharmacotherapy, self-help 


therapy vs behavioural support. Most studies included a population with a mean age in 


mid-life. Neither reduction or abrupt quitting had superior abstinence rates when all the 


studies were combined in the main analysis (RR= 0.94, 95% CI= 0.79 to 1.13), whether 


pharmacotherapy was used (RR= 0.87, 95% CI= 0.65 to 1.22), or not (RR= 0.97, 95% 


CI= 0.78 to 1.21), whether studies included behavioural support (RR= 0.87, 95% CI= 


0.64 to 1.17) or self-help therapy (RR= 0.98, 95% CI= 0.78 to1.23). We were unable to 


draw conclusions about the difference in adverse events between interventions; however 


recent studies suggest that pre-quit NRT does not increase adverse events. The authors 


concluded that reducing cigarettes smoked before quit day and quitting abruptly, with no 


prior reduction, produced comparable quit rates, therefore patients can be given the 


choice to quit in either of these ways. Reduction interventions can be carried out using 


self-help materials or aided by behavioural support, and can be carried out with the aid of 


pre-quit NRT. 


 


 Webb et al. (2010) sought to systematically review smoking cessation interventions 


targeting healthy Hispanic adults living in the United States, to conduct a “mini” meta-


analysis of randomised controlled trials, and to offer recommendations for future 


research. Twelve studies were eligible for the systematic review and five studies for the 


meta-analysis. The age range of included studies was 35-44 (mean 40.70 SD 3.21) – it is 


included. Interventions consisted of self-help, nicotine replacement therapy, and 


community-based interventions, as well as individual, group, and telephone counselling. 


There was evidence for the efficacy of smoking cessation interventions at the end of 


treatment (odds ratio, 1.54; 95% confidence interval, 1.09-2.16), which was attenuated in 


the longer term. More randomised trials evaluating tobacco interventions are warranted, 


with examination of the effect of cultural specificity and acculturation. 
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Economic Evaluations 


We identified two economic studies of smoking interventions (Smith 2010; Rasmussen et al 


2012). The primary study by Begh et al (2011) also presents cost data.  


 


 Smith et al (2011) looked at the cost-effectiveness of an intensive telephone-based 


intervention for smoking cessation alongside RCT (TELESTOP, includes a series of 


seven counselling telephone calls over a two-month period; 12 month follow-up; US 


Veteran affairs primary care clinics; mean age 57 SD 11). They estimated the 


incremental cost-per-quit of a telephone care intervention versus usual care using the 


provider’s perspective. On average, the intervention cost $142 per person, excluding 


medications. Under a standard intent-to-treat analysis the average cost-per-quit was 


$11,408 and thus the intervention was deemed cost-effective by conventional standards.  


 


 Begh et al (2011; details presented in Table 3) conducted a pilot cluster randomised 


controlled trial in Birmingham comparing the effectiveness of Pakistani and Bangladeshi 


smoking cessation outreach workers with standard care to improve access to and the 


success of English smoking cessation services. The study found that more Pakistani and 


Bangladeshi men made quit attempts with NHS services in intervention areas compared 


with control areas, rate ratio (RR) 1.32 (95%CI: 1.03-1.69). There was a small increase in 


the number of four-week abstinent smokers in intervention areas (RR 1.30, 95%CI: 0.82-


2.06). The proportion of service users attending weekly appointments was lower in 


intervention areas than control areas. No difference was found between intervention and 


control areas in choice and adherence to treatments or patient satisfaction with the 


service. The total cost of the intervention was £124,000; an estimated cost per quality-


adjusted life year (QALY) gained of £8,500. The authors concluded the intervention 


proved feasible and acceptable. The outreach worker model has the potential to increase 


community cessation rates and could prove cost-effective, but needs evaluating in a 


larger, appropriately powered, randomised controlled trial.  


 


 Rasmussen et al (2012) modelled the cost effectiveness of telephone counselling to aid 


smoking cessation in Denmark, in terms of costs per life year saved (LYS). The included 


population covered the life span and was excluded. For information, with discounting LYS 


at 3% p.a., the costs per LYS are €213 for ex-smokers with continued abstinence and 


€137 for ex-smokers with point prevalence abstinence. For comparison the average 


costs per LYS of smoking cessation interventions in other Danish settings are €1592 


(95% CI €1547-1636). The authors concluded that the Danish reactive telephone 


counselling to aid smoking cessation appears to be cost-effective in comparison with 


other Danish smoking cessation interventions. 
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Evidence statements for SMOKING (SM) 


3.5.1SM Effect of intervention on uptake and maintenance of behaviours  


There is strong evidence from primary studies to suggest that interventions can 
significantly influence quitting intention ([++]1, [++]2, [++]3), quit attempts ([+]4) and 
smoking cessation([+]5, [++]6); however some studies found little [++]7 or no impact 
[+]8, although it must be noted that the trial [++]7 was not powered to detect such a 
difference. Also, there is strong evidence from a Cochrane SR [++]9 of RCTs 
conducted predominantly in mid-life which demonstrates that reducing cigarettes 
smoked before quit day and quitting abruptly, with no prior reduction, produced 
comparable quit rates.  The authors conclude that patients can be given the choice to 
quit in either of these ways. Finally, there is limited evidence from a SR focused on 
Hispanic adults living in the US [-]10 for the efficacy of smoking cessation 
interventions at the end of treatment (odds ratio, 1.54; 95% confidence interval, 1.09-
2.16), which was attenuated in the longer term. 


 


The interventions in these primary studies often combined behavioural [+]4, counselling [++]2, 


[++]6 and educational [++]1, [++]3, [+]5, [++]7 components to impact on smoking attitudes; two 


studies offered free nicotine replacement therapy (NRT) as an adjunct to multisession 


counselling and/or telephone support [++]6, [+]8. There were a variety of methods used to 


deliver the interventions; one study used information leaflets [++]1; one study delivered the 


intervention through practice nurses [++]2; one delivered the intervention via outreach 


workers [+]4; one study used the internet [+]5 and one study used telephony [++]6 ([+]8 has a 


component of telephony); for a number of studies the delivery mechanism is mixed or 


unclear [++]3, [++]7, [+]8. 


 


The evidence from a Cochrane SR [++]9 suggest that reduction interventions can be carried 


out using self-help materials or aided by behavioural support, and can be conducted with the 


aid of pre-quit NRT. The authors were unable to draw conclusions about the difference in 


adverse events between interventions; however recent studies suggest that pre-quit NRT 


does not increase adverse events. 


The evidence from the SR in Hispanic adults living in the US [-]10 also included a range of 


interventions, albeit very little detail about the SR methodology and the individual studies and 


interventions is provided. 


 
1 Hall et al 2003 [++]; 2 Hall et al 2007 [++]; 3 Vogt et al 2012 [++]; 4 Begh et al 2011 [+]; 5 


Brown et al 2007 [+]; 6 Hollis et al 2007 [++]; 7 McDermott et al 2011 [++]; 8 Halpin et al 2006 


[+]; 9 Lindson-Hawley et al 2010 [++]; 10 Webb et al 2010 [-] 
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 Applicability: Directly applicable. Five studies reporting a beneficial association were 


conducted in the UK [++]1, [++]2, [++]3, [+]4, [+]5.  One reporting a significant association 


was conducted in the USA ([++]6). Two studies reporting little impact were conducted in 


UK [++]7 and USA [+]8. One SR [+]9 with majority of studies conducted in target 


population was international and reported a positive impact of reduction interventions. 


The evidence about Hispanic adults is less applicable as the study was conducted in the 


US population with little resemblance to UK’s ethnic sub-groups. 


 


3.5.2SM Cost effectiveness of intervention on uptake and maintenance of behaviours  


i) Cost-effectiveness of telephone based intervention: There is moderate evidence 
from one US RCT [+]10 that intensive telephone-based intervention for smoking 
cessation might be cost-effective. The intervention cost $142 per person, excluding 
medications. Under a standard intent-to-treat analysis the incremental average cost-
per-quit of a telephone care intervention versus usual care using the provider’s 
perspective was $11,408. The intervention was thus deemed cost-effective by 
conventional standards. 


 


10 Smith 2011 [+] 


 


 Applicability: Partially applicable. One study conducted in the US alongside a clinical 


trial.  


 
ii) Cost-utility of outreach workers for subpopulations: There is limited evidence from a UK 


pilot cluster randomised controlled trial [+]4 that smoking cessation outreach workers 


(compared to standard care) has the potential to increase community cessation rates and 


could prove cost-effective in Pakistani and Bangladeshi men. The total cost of the 


intervention was £124,000, for an estimated cost per QALY gained of £8,500.  
 


4 Begh et al, 2011 [+] 


 


 Applicability: Directly applicable; study conducted in the UK but larger appropriately 


powered, randomised controlled trial is needed to confirm findings. 


 


3.5.3SM Effect of intervention on Healthy Ageing/Quality of Life/Well-being/Depression 


No studies reported the impact of smoking interventions on healthy ageing, quality of life, 


wellbeing or depression.   
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 Applicability: No studies were identified 


 


3.5.4SM Effect of intervention on weight and body composition  


No studies reported the impact of smoking interventions on weight and body composition.  


 Applicability: No studies were identified 


 


3.5.5SM Effect of intervention on physical health 


No studies reported the impact of smoking interventions on physical activity and physical 


health. 


 Applicability: No studies were identified 


 


3.5.6SM Effect of intervention on perception of vulnerability to cancer 


One study [++]1 found, after the provision of leaflets (either long or short versions) 
containing two threat and two efficacy messages, significant differences between 
study groups in perceptions of vulnerability to cervical cancer (x2 [4, N=170]=26.3, 
p<.0001). Compared with women not sent a leaflet, those sent either of the two leaflets 
had higher perceptions of vulnerability to cervical cancer and greater expectations 
that stopping smoking would reduce this risk. 


 
1 Hall et al 2003 [++] 


 


 Applicability: High applicability. One study reporting a beneficial association was 


conducted in UK [++]1 
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Table 3a. Summary SMOKING primary intervention studies (focus on mid-life) 


Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Outcomes Results Association Quality 
 (-/+/0) 


Begh 
2011 


UK Pakistani 
and 
Bangladesh
i men 


36  
(34-58) 


Four male, 
community based, 
stop smoking 
advisors of 
Bangladeshi and 
Pakistani origin 
delivering 
behavioural support 
and medication 
management for 
smoking cessation, 
general health 
promotion, 
communication 
skills, and the 
cultural specific 
norms of Pakistani 
and Bangladeshi 
smokers  


NHS 
smoking 
cessation 
support as 
normal 


Quit 
attempts, 
abstinence 


 


(6 month) 


More Pakistani and Bangladeshi men 
made quit attempts with NHS services in 
intervention areas compared with control 
areas, rate ratio (RR) 1.32 (95%CI: 1.03 
1.69). There was a small increase in the 
number of 4-week abstinent smokers in 
intervention areas (RR 1.30, 95%CI: 0.82-
2.06). 
 


 


+ 


Brown 
2007 


UK Adult daily 
smokers 


38  
(27-49) 


Smoking cessation 
website; expert 
virtual Stop 
Smoking Advisor 
source of useful 
information and a 
guide through the 
process of stopping 
using a structured 
quit plan. 


No 
comparator 


Abstinence 
 
(8 weeks) 


Post-enrolment, 19.6% of participants 
were abstinent according to the primary 
outcome criteria (95% C.I.=14.1% to 
25.1%). 
 


+ 
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Hall 
2003 


UK Women 
smokers 


43 
(20-64) 


Leaflets informed 
women of the threat 
of cervical cancer, 
how stopping 
smoking would 
decrease their 
vulnerability to it, 
and the 
effectiveness of 
smoking cessation 
services 


Extended 
leaflet, a brief 
leaflet, or no 
leaflet 


Readiness to 
stop smoking 
within the 
next 6mo, 
perceptions 
of severity 
and 
vulnerability 
to cervical 
cancer, 
beliefs about 
effectiveness 
of reducing 
susceptibility 
by stopping 
smoking, and 
self-efficacy 
 
(6 months) 


Women sent the briefer leaflet were more 
likely to be ready to stop smoking within 
the next 6 months compared with those 
sent the extended leaflet (75% vs. 46%, 
95% CI~11%–48%) and those not sent a 
leaflet (75% vs. 40%, 95% CI~19%–52%).  
Significant differences between study 
groups in perceptions of vulnerability to 
cervical cancer (x2 [4, N=170]=26.3, 
p<.0001). 


++ 


Hall 
2007 


UK Smokers 
attending 
for cervical 
screening 


39  
(27-51) 


Advice on the ‘5 As’ 
for health 
professionals 
assisting patients in 
stopping smoking 
(Ask, Advise, 
Assess, Assist and 
Arrange) delivered 
as part of cervical 
screening. 


Information 
to read. In 
control 
weeks 
nurses did 
not give 
smoking 
cessation 
advice. 


Intention to 
stop 
smoking; 
intention to 
attend for 
future 
cervical 
screening; 
duration of 
intervention 
 
(10 weeks) 


Compared to women in the control group, 
those in the intervention group had higher 
intentions to stop smoking at 10-weeks 
(adjusted mean difference 0.80, 95% CI 
0.10 to 1.50, P=0.03). 


++ 


Halpin 
2006 


USA Smokers 
enrolled in 
a California 


Not 
reported 
(18-50+) 


Drugs only (NRT 
patch, nasal spray, 
inhaler, and 


Drugs only; 
drugs and 
counselling; 


Making a quit 
attempt, 
quitting 


There were no significant increases in quit 
attempts or quit rates in the groups with 
covered drugs and counselling compared 


+ 
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preferred 
provider 
organisatio
n 


Zyban); drugs and 
counselling (drugs 
and proactive 
telephone 
counselling); and 
drugs if counselling 
(drugs conditional 
on enrolment in 
counselling). 


and drugs if 
counselling 


during the 
study, and 
prevalent 
abstinence 
and total cost 
of coverage  
 
(8 months) 


to the group with drug coverage only 


Hollis 
2007 


USA Tobacco 
quitline 
callers 


41 
(28-54) 


Brief, moderate and 
intensive telephone 
counselling, with or 
without an offer of 
free NRT patches. 


Brief, 
moderate 
and intensive 
intervention 


Tobacco 
cessation, 
satisfaction 
 
(12 months) 


Abstinence odds ratios were significant for 
moderate (OR = 1.22, CI = 1.01 to 1.48) 
and intensive (OR = 1.29, CI = 1.07 to 
1.56) intervention, and for NRT (OR = 
1.58, CI = 1.35 to 1.85). Intent to treat quit 
rates: brief no NRT (12%); brief NRT 
(17%); moderate no NRT (14%); 
moderate NRT (20%); intensive no NRT 
(14%); and intensive NRT (21%). 


++ 


McDerm
ott 2011 


UK Smokers 
treated at 
the NHS 
SSS at The 
Royal 
London 
Hospital 


43 
(17-79) 


Presentation 
negative 
reinforcement 
explanation for 
smoking with 
discussion; leaflet 
summarising 
presentation; and 
self-monitoring task 


Received 
either a brief 
intervention 
communicati
ng the 
negative 
reinforcemen
t explanation 
for smoking, 
or control 
intervention 
matched on 
contact time 


Acceptance, 
positive 
outcome 
expectations 
for smoking, 
self-efficacy 
and urges to 
smoke 
reported at 
one week 
post-
cessation 
 
(1 week) 


Post-cessation urges to smoke were 
similar in the two groups (Adjusted expt. 
group mean = 2.50, Control group mean = 
2.75, F(1,60) = 0.98, p = .33). Other 
cognitive measures were also unchanged. 


++ 


Vogt 
2012 


UK Smokers 
older than 


46  
(18-87) 


Group 1 received a 
brief introduction of 


“No 
Effectiveness 


Perceived 
effectiveness 


Numerical and visual absolute 
effectiveness information compared with 


++ 
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18 years a stop smoking 
program  


 


Group 2 received 
(in addition), 
information from  
NHS to 
demonstrate 
effectiveness of 
program 


 


Group 3) received 
(in addition), 
numerical and 
visual absolute 
effectiveness 
information about 
the program 


 


Information” 
or “Standard 
Numerical 
Effectiveness 
Information” 
or  
“Numerical 
and Visual 
Absolute 
Effectiveness 
Information” 


of stop 
smoking 
interventions 
and 
intentions to 
use them 
 
(12 months) 


no effectiveness information resulted in 
greater perceived effectiveness (Scheffé 
test, p=.033, Cohen’s d=0.36) and 
intentions to use stop smoking 
interventions (Scheffé test, p=.012, 
d=0.43). 
 
Short-term quit rate compared with long-
term quit rate resulted in greater 
perceived effectiveness, t(318) = 3.2, 
p=.002, d=0.35, but not significantly 
greater intentions to use stop smoking 
interventions, t(318) = 1.59, p=.11, 
d=0.18. 


Smith 
2011 


USA Military 
veterans  


 


(n=838) 


57 ± 11 Smoking cessation 
programmes  


Intensive 
telephone-based 
intervention for 
smoking cessation  


Standard 
care 


Cost of US 
Veterans 
Affairs 
services  


and the cost 
of care 
purchased by 
the VA from 
others 


(12 months) 


The intervention cost $142 per person, 
excluding medications. Under a standard 
intent-to-treat analysis the average cost-
per-quit was $11,408 and thus the 
intervention was deemed cost-effective by 
conventional standards. 


X 
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Table 3b. Summary SMOKING systematic reviews 


Lindson-
Hawley 
2010 


Various General 
population  


 


(n=487) 


42.8 Smoking cessation 
programmes  


Reducing smoking 
before quitting and 
abrupt quitting 
interventions  


Pharmacothe
rapy vs. no 
pharmacothe
rapy 


Abstinence 
from smoking 
after at least 
six months 
follow-up, 
adverse 
events, 
behavioural 
support 
utilised  


 


(Various) 


Neither reduction or abrupt quitting had 
superior abstinence rates when all the 
studies were combined in the main 
analysis (RR= 0.94, 95% CI= 0.79 to 
1.13), whether pharmacotherapy was 
used (RR= 0.87, 95% CI= 0.65 to 
1.22), or not (RR= 0.97, 95% CI= 0.78 
to 1.21), whether studies included 
behavioural support (RR= 0.87, 95% 
CI= 0.64 to 1.17) or self-help therapy 
(RR= 0.98, 95% CI= 0.78 to1.23). 


++ 


Webb 
2010 


USA Hispanic 
populations 
in the US  


 


(189.40 ± 
106.80) 


40.70 ± 
3.21 


Smoking cessation 
programmes  


Including telephone 
counselling, 
individual and 
group counselling, 
provision of self-
help materials  


Various Smoking  
cessation, 
abstinence 


 


(Various) 


From all the five studies included in 
meta-analysis, there was evidence for 
the efficacy of smoking cessation 
interventions at the end of treatment 
(odds ratio, 1.54; 95% confidence 
interval, 1.09-2.16), which was 
attenuated in the longer term. 


- 
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Table 3c. Summary SMOKING economic evaluation 


Author 


(year) 
Intervention 
(comparator) 


Approach 


(Population) 
Effectiveness 


measure 
Costing 


(Discounting) 
ICER (sensitivity) 


Quality 


(-/+/0) 


Begh 2011 
(UK) 


Smoking cessation 
outreach worker in 
Pakistani and 
Bangladeshi 
community 
 
 Community 


campaign 
focussed on 
improving access 
and behaviour 
change compared 
to standard care  


Calculated the 
estimated total costs 
and quality adjusted 
life years gained 
from the programme 
as a whole. 


Produced the 
number of lifetime 
abstainers modelled 
from the short-term 
abstinence rate and 
the projected long-
term abstinence rate 
using data 
evaluation of NHS 
SSS and from 
studies with long-
term follow up  


Used the 95% 
confidence interval 
of the rate ratio for 
abstinence as the 
only sensitivity 
analysis of cost-
effectiveness. 


 


Targets were for 
outreach workers to 
treat a minimum of 10 
smokers and achieve 
five 4-week quitters 
per month. 


Quit proportion was 
defined as the 
proportion of people 
achieving four weeks, 
three months, or six 
months prolonged 
abstinence allowing a 
standard two week 
grace period, with a 
denominator of all 
those who attended 
the service and set a 
quit date.  


Self-reporting at four 
weeks was verified by 
expired CO less than 
10 parts per million 


Perspective of the 
NHS as payer and 
assessed the costs of 
the intervention, with 
benefits and costs 
discounted at 3.5%. 
 
All costs are reported 
in UK pounds.  


 


 


Estimated this intervention would 
yield an additional 14.6 QALYs. 


 Point estimate of the rate ratio 
for service use suggests effect of 
the intervention increases the 
number of smokers trying to quit 
by 83 (after adjustment for 
secular trends). 


 Applying the intervention four-
week abstinence rates to this 
number yielded an additional 32 
achieving four-week confirmed 
abstinence (estimated result is 
additional 5.6 lifetime abstainers 
applying relapse rates to one 
year and beyond).  


 The total cost of the intervention 
was £124,000; an estimated cost 
per QALY gained of £8,500 
(upper limit of the 95% CI gave 
an estimated cost/QALY gained 
of £2,000; lower limit estimated 
cost/QALY gained of over 
£100,000). 


+ 


Smith 2011 
(USA) 


Intensive telephone-
based intervention for 
smoking cessation 


Payer perspective 


The cost per quit 
was calculated and 


VA records were used 
to extract the cost of 
VA services over 12 


Discounting was 
deemed unnecessary 
for costs during a 


Average cost-per-quit was $11,408 
and deemed cost-effective by 


+ 
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 Military veterans 
via US 
Department of 
Veterans Affairs 
compared with 
standard care 


associated 95% CI 
were estimated.  


Two alternative 
assumptions about 
missing data. The 
initial intent-to-treat 
analysis treated 
decedents and 
persons lost to 
follow-up as 
smokers 


months, and the cost 
of care purchased by 
the VA from others. 


Clinical data on quit 
rates, demographic 
characteristics and 


use of cessation-
related services also 
extracted 


study period of only 
12 months.  
 
All costs are reported 
in USDollars 2009.  
 


conventional standards. 


 The intervention cost $142 per 
person, excluding medications. 


 The average cost of all VA-
funded medical care during the 
study period was $8959 in the 
telephone-care arm and $7939 
in the usual care arm (P = 0.37). 
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3.6 Evidence for ALCOHOL  
 
Characteristics of included studies ALCOHOL 


We included five papers on interventions aimed at changing alcohol consumption in mid-life: four 


primary studies, no systematic reviews and one economic study. Table 4 presents a summary of 


the data and Appendix A.10 the full data extraction.  


 


Primary Studies 


The mid-life focused searches identified three primary studies, one in the UK (Lock 2006), one in 


the US (Williams 2010) and one in the Netherlands (Boon 2011). One additional study identified by 


hand-search (Blankers 2011a; Netherlands) supports Blankers et al (2011b) economic evaluation 


of Internet based interventions and was also included. The follow-up time ranges from six to 18 


months, with all studies using self-report of alcohol consumption as outcome measures. No 


primary studies focused on disadvantaged or minority groups in mid-life. Two of these studies 


(Boon 2011, Blankers 2011a) present results for Internet based interventions; one study (Lock 


2006) assessed a face-to-face intervention and one (Williams 2010) a system wide level 


intervention. 


 


Three core modalities of Internet-based interventions addressing problematic alcohol use are 
discernible: (a) self-assessment with automatised personalised feedback and comparison of 


behaviour with drinking norms; (b) multisession, internet-based self-help based on cognitive–


behavioural therapy (CBT) and/or motivational interviewing techniques, and (c) individual internet-


based therapy that incorporates non-automatised, personally tailored feedback with interaction 


with a therapist. Blankers et al (2011a) compared the effectiveness of Internet self-help (b) versus 


Internet based therapy versus (c) versus no treatment for problematic alcohol use. Boon et al. 


(2011) present the results of a RCT to assess the effectiveness of computer-based personalised 


feedback, i.e. self-assessment, so (a) versus information only on heavy alcohol use in Dutch male 


adults. 


 


Lock et al (2006) present the results of a UK based cluster RCT looking at the effectiveness and 


cost-effectiveness of face-to-face nurse-led screening and brief intervention in reducing excessive 


alcohol consumption among patients (predominantly men) in primary health care. That RCT was 


supported by a systematic review published in 2006 (Hyman 2006) that concluded that very little 


had been done to develop and define the role of the nurse in delivering interventions to high-risk 


drinkers.  


 


We found no primary studies in mid-life comparing face-to-face versus computer-based 


interventions.  
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Williams et al (2010) evaluated a system-level electronic clinical reminder to facilitate brief alcohol 


counselling intervention in primary care (i.e. at a single Veterans Affairs general medicine clinic). 


These studies are summarised in Table 4a.  


 


Systematic Reviews (SR) 


We found no SR looking specifically at the effect of alcohol focused interventions in mid-life or that 


have a majority of included studies focused on mid-life. Of the six alcohol focused SR published 


since 2010, one was based in China and was excluded on that basis, two looked at 


facilitators/barriers and are included in Review 1 (Bryden 2012; Bryden 2013). The three other SR 


cover a broad age range with the majority of studies not in mid-life (Khadjesari 2011; Rooke 2010; 


White 2010 and were excluded2 (see Appendix A11 for abstracts). All three SR looked at 


computer-based interventions, and the evidence points to a beneficial effect of these. We searched 


back to 2000 to try and identify SR focused on sub/disadvantaged groups, however no reviews 


were identified.  


 


Finally, between 2000 and 2009, six SR were published that were not focused on mid-life - these 


were also excluded (see Appendix A11 for abstracts). Five of these focused on the effectiveness of 


brief interventions (delivered mainly face-to-face by physicians, with short term follow-up, in 


primary care and emergency department settings) and one looked at behavioural counselling (as 


supporting evidence for the US Preventive Task Force).  All six SR concluded these interventions 


could provide an effective component of a public health approach to reduce risky/harmful alcohol 


use.  


 


Economic Evaluations 


We identified six economic studies focused on Alcohol, only one with a focus on mid-life population 


(Blankers 2011b). That study builds on the results of Blankers et al (2001a) presented above, to 


evaluate the cost effectiveness and cost utility of Internet-based interventions for harmful use of 


alcohol through the assessment of the incremental cost effectiveness of Internet based therapy (c) 


compared with Internet based self-help (b) (Table 4b). The other five studies (Tariq 2009; 


Mansdotter 2007; Mortimer 2005; Fleming 2002) were not focused on mid-life and are excluded1.  


 


 Tariq et al (2009) investigated the cost-effectiveness of Screening and Brief Intervention (SBI) 


for excessive alcohol use in primary care in the Netherlands, which is targeted at early 


detection and treatment of ‘at-risk’ drinkers. The study compared several scenarios for a Dutch 
                                                   
2 Excluded SR and economic studies are described here to help put the mid-life findings into context. Theses 
SR and economic studies were not quality assessed, the data not extracted, and the findings not included in 
the evidence statements. Abstracts are included as supporting information. 
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population aged 18-65 years of age using the RIVM Chronic Disease model to extrapolate from 


decreased alcohol consumption to effects on health care costs and QALYs gained. A cost-


effectiveness ratio of 5,400 Euros per QALY gained was estimated. The authors concluded that 


prevention of excessive alcohol use by implementing SBI for excessive alcohol use in primary 


care settings appears to be cost-effective.  


 


 Mansdotter et al (2007) looked at the cost-effectiveness of alcohol prevention targeting 


licensed premises in Stockholm focusing on savings made as a result of fewer assaults, 


unlawful threats and violence towards officials, and the health gains in terms of QALYs, with 


data collected among victims of violence. The low response (35%) rate calls for caution when 


interpreting the results, but the authors nevertheless concluded that the monetary and human 


benefits have been considerable. 
 


 Barrett et al (2006) investigated the cost effectiveness of screening and referral to an alcohol 


health worker in alcohol misusing patients attending an accident and emergency department in 


London using a decision-making approach. This intervention is out of scope.   


 


 Mortimer et al (2005) compared the performance of competing and complementary 


interventions for prevention or treatment of problem drinking and alcohol dependence to 


provide an example of how (Australian) decision makers can use QALYs to help formulate an 


optimal package of care. They used a time-dependent state-transition model; interventions are 


divided into three clusters of mutually exclusive programs: (i) brief interventions for problem 


drinking; (ii) psychotherapy for mild to moderate dependence; (iii) drug-therapy adjuvant to 


counselling for detoxified patients with a history of severe physical dependence; effectiveness 


data comes from subjectively selected studies (for illustration purposes), with an included 


population ranging for 15 to 70 years old.  


 


 Fleming et al (2002) looked at the cost-benefit of brief physician advice for problem drinkers in 


a population aged 18-65, building on efficacy data from the TrEAT trial conducted in the mid-


90s in Wisconsin (Fleming, Lancet 1997). The long-term follow-up of Project TrEAT provides 


the first direct evidence that brief physician advice is associated with sustained reductions in 


alcohol use, health care utilisation, motor vehicle events, and associated costs. The report 


suggests that a patient’s personal physician can successfully treat alcohol problems and 


endorses the implementation of alcohol screening and brief intervention in the US health care 


system.  
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Evidence statements for ALCOHOL (AL) 


3.6.1AL Effectiveness of Internet based interventions on uptake or maintenance of healthy drinking 


behaviours 


There is moderate evidence from two good quality RCTs [++]1,2 demonstrating that internet 
based interventions are effective at changing alcohol consumption in the short term; and 
better value for money than internet-based self-help and might therefore be considered as a 
treatment option [++]3. 
 


Boon et al. [++]1 showed that Internet-based self-assessment appears to be effective at changing 


unhealthy drinking patterns in adult men in the short term (at one month; but not at the six month 


follow-up). Results from Blankers et al [++]2 support the effectiveness of Internet-based therapy 


and Internet-based self-help (both based on cognitive–behavioural therapy/motivational 


interviewing; compared to no intervention) for problematic alcohol users. At six months post-


randomisation, Internet-based therapy led to better results than Internet-based self-help in terms of 


alcohol consumption, treatment response, and quality of life. Building on these results, Blankers et 


al 2011b [++]3 demonstrated that Internet based therapy offers better value for money than 


internet-based self-help and might therefore be considered as a treatment option.  
 


1 Boon et al 2011 [++]; 2 Blankers et al 2011a [++]; 3 Blankers et al 2011b [++] 


 


 Applicability: Partially applicable - Both studies were conducted in the Netherlands, with one 


conducted only in men1, and one in people who visited the website of a substance abuse 


treatment centre2.   


 


3.6.2AL Effectiveness of nurse led interventions on uptake or maintenance of healthy drinking 


behaviours 


There is moderate evidence from one UK based high quality study [++]4 showing that a 
nurse-led intervention (five-ten minutes face-to-face intervention using the DrinkLess 
protocol) had no effect over standard advice delivered by nurses in primary health care.  
 
4 Lock et al 2006 [++] 


 


 Applicability: Directly applicable - Study was conducted in the UK. However, the trial is 


underpowered and somewhat dated (published in 2006; the role of nurses in the NHS has most 


likely evolved since).  
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3.6.3AL Effectiveness of clinical reminder 


There is moderate evidence from one high quality study [++]5 that availability of a system-
level clinical reminder (aimed at clinical practitioners) to facilitate brief intervention did not, 
alone, result in substantial use of the clinical reminder nor with resolution of unhealthy 
drinking.  
 


Williams et al evaluated an electronic alcohol-counseling clinical reminder at a single Veterans 


Affairs general medicine clinic. The systems-level intervention evaluated in this study consisted of 


making the clinical reminder, which facilitated medical record documentation of brief intervention 


among patients who screened positive for unhealthy alcohol use, available to providers on one (of 


two) randomly selected hallways. Secondary electronic data were extracted for all patients who 


visited the clinic (October 1, 2002, to September 30, 2005). The proportion of patients with clinical-


reminder use was evaluated among patients who screened positive for unhealthy drinking and 


were assigned to intervention hallway providers (“descriptive cohort”). Adjusted logistic regression 


evaluated the association between the intervention and resolution of unhealthy drinking at follow- 


up among all screen-positive patients who completed a second Alcohol Use Disorders 


Identification Test Consumption questionnaire 18 months or longer after the first (“outcomes 


cohort”). Eligible patients (N = 22,863) included 10,392 controls and 12,471 in the intervention 


group. Fifteen percent (398 of 2,640) of descriptive cohort patients with unhealthy dr inking had 


clinical-reminder use, which varied by severity (14% [n = 302 of 2,165] with mild/moderate and 


20% [n = 96 of 475] with severe unhealthy drinking, p = .001). Only 39% (156 of 398) of patients 


with clinical-reminder use had documented brief intervention; advice to abstain was most common. 


Access to the clinical reminder was not significantly associated with resolution of unhealthy 


drinking in 1,358 patients in the outcomes cohort. Availability of a clinical reminder to facilitate brief 


intervention did not, alone, result in substantial use of the clinical reminder. More active 


implementation efforts may be needed to get brief interventions onto the agenda of busy primary 


care providers. 


5 Williams et al 2010 [++] 


 Applicability: The evidence for system-wide clinical reminders is not directly applicable but 


may provide useful information about implementation issues. 
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Table 4a. Summary ALCOHOL primary intervention studies (focus on mid-life) 


Author 
(year) Country Population Mean age 


(range) Intervention Comparison Outcomes Results Association Quality 
 (-/+/0) 


Boon 2011 Netherla
nds 


Adult men 40.4 Internet based 
self-assessment 
(Drinktest - 
Single 10 
minute online 
session in which 
tailored 
feedback is 
delivered, with 
no therapist 
involved) 


Information 
only 


Self-report 
alcohol 
consumption 


(6 month) 


Personalised online 
feedback on alcohol 
consumption appears to be 
an effective and easy way 
to change unhealthy 
drinking patterns in adult 
men, at least in the short-
term (1 month p=0.01); 
findings not significant at 6 
month. 


++ 


Blankers 
2011a 


Netherla
nds 


Adult 
population  
(recruited 
from Tx 
centre) 


42.5 Internet-based 
self-help (SAO) 
vs 
Internet-based 
therapy (TAO) 


Waiting list 
(WL) 


i) Self-reported 
consumption 
ii) Treatment 
response: Alc. 
during last 7 
days (BMA 
boundaries) 
and no more 
than 10% 
deterioration 
on AUDIT or 
QoLs or 
Global severity 
index of the 
Brief Symptom 
inventory 
iii) QOLs, 
EQ5D 


(6 month) 


i) In all three arms, 
participants reported less 
alcohol consumption at the 
3-month follow-up than at 
baseline (p<0.001); TAO vs 
WL (p=0.002), SAO vs WL 
(p=0.03).  
ii) TAO group drank 
significantly less compare 
to SAO group at 6 month 
post randomisation 
(p=0.03); the difference in 
treatment response was 
non-significant.  
iii) Differences between 
TAO and SAO were 
significant at 6mth for 
AUDI, QoLs & EQ5D. 


++ 
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Author 
(year) Country Population 


Mean age 
(range) Intervention Comparison Outcomes Results Association 


Quality 
(-/+/0) 


Lock 2006 UK General 
practice 
clusters/ 
general 
population 


Intervention 
42.7 (15.5) 
 
Control 


45.7 (14.9) 


Nurse led 
screening and 
brief intervention 
“Drink less" 
protocol 


Standard 
care (usual 
advice & 
Think about 
Drink leaflet) 


Alcohol 
consumption 
(AUDIT & 
TLFB)* 


 


Quality of Life 


 
Cost 
 
(1 year) 


No statistically significant 
differences between 
intervention groups in 
relation to any outcome 
measures. 
 


Significant reduction in 
AUDIT score for the whole 
sample at 1 year (p: 0.046) 


++ 


Williams 2010 US VA primary 
care clinic  


58.5 (14.0) Electronic 
Clinical 
Reminder to 
Facilitate Brief 
Alcohol-
Counselling 
Interventions in 
Primary Care 


No reminder Frequency of 
clinical 
reminder, 
follow-up 
treatment or 
assessment re 
to alcohol 
 
(18 months) 


Availability of a clinical 
reminder to facilitate brief 
intervention did not, alone, 
result in substantial use of 
the clinical reminder. More 
active implementation 
efforts may be needed to 
get brief interventions onto 
the agenda of busy primary 
care providers. 


++ 
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Table 4b. Summary ALCOHOL economic studies (focus on midlife) 


Author 
(year) 


Country Population Effectiveness 
measure Costing Effectiveness 


(discounting) 
Cost 


(discounting) 
CE / CU 
(ICER) 


Uncertainty 
Quality 
(-/+/0) 


Blankers 
2011b 


Netherlands General 
(recruited from 
treatment 
centre 
alongside a 
RCT) 
 
Age: 41.5 
(9.83) 
 


Treatment 
response based 
on Alcohol 
Consumption 
during last 7 
days (BMA 
boundaries) and 
no more than 
10% 
deterioration on 
AUDIT* or QoLs 
or Global 
severity index of 
the Brief 
Symptom 
inventory 
 
QALY from 
EQ5D & Dolan’s 
UK tariff 
 


Societal 
perspective 
 
Timeframe 
and all time-
variant costs 
was 6 
months 
Intervention 
costs 
collected 
over 2004-
2009 (devel. 
phase) 
 
Health care 
uptake 
 
Opportunity 
cost of 
participants’ 
time 
Productivity 
loss 


Effectiveness 
from Blankers 
2011a (Table 
4a). Based on 
intent to treat 
Treatment 
response (6 
month):  
TAO: 36 / 68 = 0.53 
SAO: 20 / 68 = 0.29 
 
EQ5D:  
TAO: 0.89 
SAO: 0.78 
Incremental 
utility gain: 0.12 
 
No discounting 
 


Intervention 
costs (average) 
TAO: €283 
SAO: €12 
 
Productivity 
losses 
TAO: €1331 
SAO: €886 
 
Work 
absenteeism: 
considerable 
but not sign. 
different 
 
Total cost:  
TAO: €2010 
SAO: €1120 
Incremental: 
€845 (not sign.) 
 
No discounting 


CE 
€845/0.24 =  
€3521 for 1 
additional 
treatment 
responder, 6 
months after 
inclusion 
 
Median ICER 
€3683 (using 
bootstrapping) 
 
CU  
€845 / 0.06 = 
€14,083 for 1 
extra QALY  
Median ICER: 
€14,710 


TAO: 79% probability 
of leading to 
additional effect, at 
additional costs 
relative to SAO; 80% 
for QALYs 
 
20% likelihood that 
TAO led to additional 
treatment effects and 
QALY at lower 
societal costs 
 
WTP at 50% was 
€3683/additional 
treatment responder; 
above that TOA more 
cost effective than 
SAO. 
 
At a WTP of 
€20,000/QALY, 60% 
probability that TAO 
more cost effective 
than SAO; at a WTP 
of €14,710 or more 
for 1 additional 
QALY, TAO must be 
considered cost 
effective in 
comparison with IS.  


++ 


* AUDIT: Alcohol Use Disorders Identification Test; TLFB: alco
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3.7 Evidence statements for WEIGHT MANAGEMENT (WI) interventions in mid-life  
 


Characteristics of included studies for WEIGHT MANAGEMENT in mid-life  


Note: The inclusion criteria for this review includes weight prevention, maintenance and 


management in overweight populations (to prevent obesity) at midlife but does not include 


management or treatment of obesity in populations with existing obesity (BMI >30). Primary 


studies in populations with BMI > 30 have therefore been excluded. 


Two primary studies (published since 2000) and four systematic reviews (published since 


2010) were included. 
 


One included primary study in overweight participants was a randomised crossover trial in 


mid-life men and women of an exercise training intervention compared to a non-training 


control (Maiorana 2001, n=16). The other study had a pre-post-test design and evaluated a 


high intensity exercise training programme in Korean women (Lee 2012, n=22). 


 


Two of the four included systematic reviews aimed to include RCT studies in both overweight 


and obese participants (BMI>25 kg/m2). One included all populations and the majority of 


included studies were in midlife populations (Armstrong 2012). The other included non-white 


minority ethnic groups (Ossei-Assibey 2012). The third included systematic review evaluated 


a diet and physical activity training intervention delivered in real world settings for weight loss 


(in order to prevent diabetes) (Ali 2012). One further systematic review was excluded as all 


the included studies were in obese populations although the review did aim to include both 


overweight and obese populations (Fitzgibbon 2012). A fourth systematic review of yoga 


intervention trials included RCTs, controlled and uncontrolled studies with weight-related 


outcomes that were aimed at weight loss or weight-related risk reduction. (Rioux 2013). 


 


Table 5 presents a summary of the data. 


  


Evidence statements WEIGHT MANAGEMENT in mid-life 


Effect of interventions on uptake and maintenance of healthy behaviours  


Midlife weight management interventions 


Overall summary 


There is moderate evidence from two primary studies ([+]1; [+]2) and four systematic 
reviews ([+]3; [+]4; [+]5; [+]6) that a range of physical activity, dietary and lifestyle 
interventions are effective for weight management behaviours in midlife overweight 
populations:- 
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3.7.1WI Exercise training 


There is weak and limited evidence from two ([+]1; [+]2) small primary studies (n=16, 
n=22) that supervised exercise training programmes of high or moderate intensity 
(including delivery as a group session)  can improve body composition parameters 
such as skinfold thickness and waist to hip ratio but differences in body weight and 
BMI were not statistically significant.  
 


1 Maiorana 2001 [+]; 2Lee et al 2012 [+] 


 


 Applicability: Partially applicable. One primary study was in a midlife population of men 


and women in Australia and the other was conducted in middle-aged women in Korea. 


The training programmes were supervised so would be resource intensive. 


 


3.7.2WI Motivational interviewing 


There is inconsistent evidence relating to the use of motivational interviewing from 
one systematic review [+]3. No significant effect was seen in any of three included 
studies in overweight populations but a meta-analysis in a larger sample in which 
studies in overweight and obese participants were included showed a significant 
benefit of motivational interviewing [+]3. 
 


3Armstrong 2012 [+] 


 


 Applicability: Partially applicable. The majority of included studies in the systematic 


review were in mid-life populations. The systematic review included international studies 


in men and women. 


 


3.7.3WI Dietary advice (with and without exercise) 


There is moderate evidence from one systematic review [+]4  that dietary advice based on 


American Heart Association step 2 diet (designed to provide 15% of calories as protein, 58% 


carbohydrate, 30% fat (7% saturated fat, 10% monounsaturated fat and 10% 


polyunsaturated fat)) plus endurance exercise or dietary advice to reduce fat intake to <20% 


are effective for weight loss in midlife populations [+]4.  


 


4 Ossei-Assibey 2010 [+] 
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 Applicability: Partially applicable. The majority of included studies in the systematic 


review were in midlife populations. The systematic review included only studies in ethnic 


minority groups and were international studies in men and women. 


 


3.7.4WI Lifestyle intervention 


There is moderate evidence from one systematic review [+]5 that a lifestyle 
intervention aimed initially at reducing total fat (which allowed participants to reduce 
total energy intake) and promotion of healthy eating, and the subsequent introduction 
of a concept of calorie balance, is effective for weight reduction in people at risk of 
diabetes whether delivered by clinically trained professionals or lay educators and 
with a range of delivery methods.  
 


The systematic review only included studies based on the Diabetes Prevention trial (n=28 


studies) that involved training people with prediabetes to achieve modest weight loss through 


diet and physical activity. Change in weight was similar when the intervention was delivered 


by clinically trained professionals or lay educators. The intervention involved additional 


support including clearly defined weight loss and physical activity goals, individual case 


managers or lifestyle coaches, intensive ongoing intervention and individualisation, materials 


and strategies that addressed the needs of an ethnically diverse population. 


 
5 Ali et al 2012 [+] 


 


 Applicability: Partially applicable. The majority of included studies in the systematic 


review were in midlife populations. The systematic review included international studies 


in men and women. 


 


3.7.5WI Yoga 


There is moderate evidence from one systematic review [+]6 that yoga is effective for 
weight loss and prevention of weight gain in overweight populations. Yoga sessions 
were delivered in a group format. 
 
6 Rioux et al 2013 [+] 


 


 Applicability: Partially applicable. Five of 17 included studies in the systematic review 


were in midlife populations but the results from primary studies included in the review 


support the conclusion that yoga is effective for weight management. The systematic 


review included international studies in men and women. Most of the relevant midlife 


studies were conducted in India. 
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Effect of midlife weight management interventions on long term dementia, disability, 
frailty or non-communicable diseases outcomes (in later life). 
 


No studies found. 


 
Effect of midlife weight management interventions on short term dementia, disability, 
frailty or non-communicable diseases outcomes (in midlife). 
 


Weight outcomes reported in section 3.7.1WI 


 


Cost-effectiveness of midlife weight management interventions 
 


No studies found specifically in overweight populations. 
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Table 5. Summary WEIGHT MANAGEMENT primary intervention studies and systematic reviews 


Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Follow-
up 


Outcomes Results Association Quality 
(-/+/0) 


Primary mid-life studies 


Primary weight management studies in mid-life 
Maiorana 
2001 


Australia Healthy, 
middle-
aged 
people, 


n=16 


 


47 (SE 2) 8 wk of supervised 
moderate intensity 
exercise - circuit 
training, combined 
aerobic and 
resistance exercise. 
Exercise bicycle, 
seven resistance  
exercises (dual 
seated leg press, 
left and right hip 
extension, pectoral 
exercises, shoulder 
extension, seated 
abdominal flexion, 
and dual leg 
flexion) 


Not reported 
(randomised 
crossover 
trial but 
details of 
control phase 
not given 


8 week 
interventi
on, 16 
week 
follow up. 


Body 
composition 
(16 weeks) 


There were no significant differences in 
body weight and BMI between 
intervention and control groups after 
training, although the sum of skinfolds 
(144±10 vs 134±9 mm, P<0.001) and 
waist:hip ratio (0.92±0.02 vs 0.90±0.02, 
P<0.05) significantly decreased. 


+ 


Lee 
2012 


Korea Middle-
aged and 
elderly 
women 


Control 
38.3±4.9  
 
Low 
intensity 
exercise 
41.6±4.5  
 
High 
intensity 
exercise 


Supervised 
exercise sessions 
with individual 
targets 


Pre/post test 
design 


8 weeks Body weight, 
body mass 
index, body 
fat, and 
blood 
pressure 
 


Study reported significant between group 
improvements in BMI between the high 
intensity exercise group (n=7) and the 
control group (n=7) but not between the 
low intensity exercise group (n=8) and 
control group p<0.05. BMI changed from 
25.4 (2.7) to 24.3 (2.3) in the high 
intensity group and from 27.3 (2.3) to 27.0 
(1.7) kg in the control group. There were 
no significant between group differences 
for weight (kg) although there was a 


+ 
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Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Follow-
up 


Outcomes Results Association Quality 
(-/+/0) 


41.7±4.3 significant pre-post  test difference in the 
high intensity group. 


Systematic reviews 


Systematic reviews of weight maintenance or management in overweight populations 


Ossei-
Assibey 
2010 


Internatio
nal 


Adults from 
minority 
ethnic/non-
white 
groups 
(Studies 
included 
African 
American, 
Hispanic, 
Japanese-
American 
populations
) 


45-59 (in 
studies in 
overweigh
t 
populatio
ns) 


Dietary and lifestyle 
interventions for 
weight 
management - 
RCTs 


Any relevant 
control – see 
results 
section 


Interventi
on > 6 
months 


Weight The review aimed to include studies in 
overweight as well as obese participants 
but in most of the included studies mean 
BMI was >30kg/m2 so were in obese 
groups. 
Nineteen studies were included but only 2 
were in overweight, BMI 25-30 kg/m2 


(rather than obese) populations:  
The overall conclusions of the review 
(narrative synthesis) and the conclusions 
of the individual studies in overweight 
people are reported below. 
Overall conclusions (overweight and 


obese included) 


Most of the included dietary and lifestyle 
interventions achieved positive weight 
management results in people from 
minority ethnic groups. 
1) There is some evidence that 
group/family based interventions are 
effective in African Americans compared 
to individual interventions; 2) that low fat 
diets are effective in Black and Hispanic 
populations 3) that nutrition education and 
cookery classes with provision of fruit and 


+ 
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Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Follow-
up 


Outcomes Results Association Quality 
(-/+/0) 


vegetables are effective in African 
Americans; 4) there is some evidence that 
web based tailored weight management 
programmes (healthy eating and PA) are 
more effective than web based 
information only. 
Interventions in overweight people 


Interventions in people with impaired 
glucose tolerance 
One study (Liao et al 2009). Significant 
weight loss was achieved in intervention 
group (-1.8 +/- 0.5 vs 0.7 +.- 0.6 kg, p= 
0.002). Intervention was dietary advice 
based on American Heart Association 
(AHA) step 2 diet plus endurance 
exercise. Control group followed AHA 
step 1 diet plus stretching exercise. 
Low fat diet vs general dietary info 
One study (Hall et al 2003). Intervention 
group received dietary advice to reduce 
fat intake to < 20% E, control group 
received a pamphlet on general dietary 
guidelines. Both groups lost weight but 
difference between groups only 
statistically significant in Black participants 
(not sig in Hispanic participants). 


Armstro
ng 2011 


Internatio
nal 


Adults 41-62 
years 
(included 
studies) 


Motivational 
interviewing to 
improve weight loss 
in overweight 


Any relevant 
control 


Any follow 
up 
(included 
studies 


 The review aimed to include studies in 
overweight as well as obese participants 
but in most of the included studies mean 
BMI was >30kg/m2.  


++ 
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Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Follow-
up 


Outcomes Results Association Quality 
(-/+/0) 


and/or obese 
participants. 


Nineteen studies were included but only 2 
were in overweight, BMI 25-30 kg/m2 


(rather than obese) populations:  
 
12 studies met the inclusion criteria and 11 
were included for meta-analysis (1 excl due to 
inappropriate randomisation) but only 3 were 
in overweight, BMI 25-30 kg/m2 (rather 
than obese) populations:  
 
Overall conclusions of the review 
Motivational interviewing was associated with 
a significant reduction in body weight (kg) for 
those in the intervention group compared with 
those in the control group 
(WMD = -1.47 kg [95% CI -2.05, -0.88]). 
 
For BMI the WMD was 
-0.25 kg m-2 (95% CI -0.50, 0.01), not sig 
.  
There is some evidence that motivational 
interviewing appears to enhance weight loss in 
overweight and obese patients. 
 
Note: However the 3 individual studies in 
overweight populations found no significant 
differences between MI and control groups. 
 
Results of individual studies in overweight 
participants 
Amrit 2009 (age not reported) n=136 inactive 
adults: Counselling for physical activity  
delivered as a 30-min individual 
counselling session followed by three 10- 
to 15-min phone calls over 12 weeks 
Those in intervention group (3 months) lost 0.1 
(4.6) kg from 28.3 (4.6) to 28.2 (4.6) kg and 
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Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Follow-
up 


Outcomes Results Association Quality 
(-/+/0) 


control group gained weight 1.8 (5.1) kg (from 
27.9 (5.1) kg pre to 29.7 (5.1) kg post 
intervention. 
Elliot 2007 (mean age 41) n=599 firefighters; 
MI for PA and diet behaviours  delivered as 
four face-to-face sessions. 
Those in intervention group (12 months) 
gained 0.2 (3.9) kg from 27.1 (3.9) to 27.3 (3.9) 
kg and control group gained 0.5 (4.2) kg (from 
27.9 kg pre to 28.4 kg post intervention. 
Mhurchu 1998 (mean age not reported) n=97 
people with hyperlipidaemia: MI for diet, 3 
sessions of MI with dietary counselling. 
Those in intervention group (3 months) lost 
0.45 (0.7) kg from and control group lost 0.44 
(0.6) kg. 


Ali 2012 USA People at 
high risk for 
diabetes 


55.1 
years 


Lifestyle 
intervention aimed 
at weight loss (in 
order to prevent 
diabetes). Only 
included studies 
based on the 
Diabetes 
Prevention trial 


Included both 
controlled 
and 
uncontrolled 
studies 


(Any 
follow up) 


Weight 
 


Across all studies, mean weight change 
was −3.99%; 95%CI: −5.16, −2.83; I2 = 
52.4%) at twelve-month.  Results were 
comparable when delivered via medical 
and allied health professionals (−4.27%; 
95%CI: −5.85, −2.70), lay community 
educators (−3.15%; 95%CI: −5.46, −0.83), 
and those using electronic media–
assisted interventions (−4.20%; 95%CI: 
−7.62, −0.77).s  


+ 


Rioux 
2013 


Internatio
nal (most 
studies 
conducte
d in US 
or India) 


Any Any 
(including 
children) 


Yoga as an 
intervention for 
weight loss or as a 
means of risk 
reduction for 
obesity 


Any relevant 
control 


Any follow 
up 


Weight 
related 
anthropometr
ic outcome 
measures 


The review aimed to include randomised 
and non-randomised studies in all 
populations including children and adults 
and including people of normal weight, 
overweight or obese. Of 17 included 
studies, 2 were in children, 5 were 
specifically in midlife populations, 3 were 


+ 
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Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Follow-
up 


Outcomes Results Association Quality 
(-/+/0) 


in broader range adult groups e.g. 18 to 
76y, 5 were in younger adults and in 2 the 
age was not reported. 
 
Of the five studies specifically in midlife 
populations:- 
 
Sivasankaran et al 2006 (India), 
Uncontrolled pre-post trial, n=33 
Mean age 55, 30% of participants had 
coronary artery disease; 6 wk intervention 
on 3 d per wk. No control group. BMI 
change from 29 (5) to 28 (5), p<0.01. 
 
McCaffrey et al, 2005 (Thailand), RCT, 
n=61 
Mean age 56, participants with 
hypertension not currently on 
hypertensive medication; 8 wk 
intervention on 3 d per wk. Control group, 
outpatient care, no yoga or stress 
reduction. BMI change from 25.74 (2.87) 
to 25.5 (2.71) in intervention group and 
25.32 (3.19) to 25.37 (3.31) in control 
group, p<0.05. 
 
Manchanda et al 2000 (India), RCT, n=42 
Mean age 51, participants with coronary 
artery disease; Intervention: 4 day 
residential program plus 1 year of home 
practice AND dietary modification (low fat, 
low cholesterol, high carb, high fibre diet). 
Control: Heart Association Step 1 diet (not 
clear if this is same diet as intervention 
group). Weight change from 72 (12)  to 66 
(8) kg in intervention group and from 73 
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Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Follow-
up 


Outcomes Results Association Quality 
(-/+/0) 


(10) to 72 (9.7) in control group, p=0.005. 
 
Murugesan 2000 (India), RCT, n=33 
Age 35-65y participants with 
hypertension, Intervention, 11 wk, 6d/wk; 
Control 1 (n=11) drug treatment, control 2 
(n=11) therapeutic advice. Weight change 
from 54.75 (10.23)  to 47.32 (9.5)) kg in 
intervention group, p<0.01 and from 57.58 
(12.2) to 53.29 (10.26) in drug therapy 
control group 1, p<0.01; and from 47.49 
(10.56) to 49.25 (11.25) in advice group 
control (ns), not clear if p values for 
between group differences or pre-post 
differences. 
 
Mahajan et al 1999 (India), RCT, n=93 
Age 56-59, all male, angina patients or 
normal subjects with >/= 2 risk factors for 
CHD. Intervention  4d residential course, 
followed by home practice for 14 wk. 
Control: conventional care and lifestyle 
advice. Weight change in intervention 
group participants with angina was from 
68.51 (7.06) to 67.15 (10.39) kg 
compared to from 74.94 (12.53) to 74.29 
(12.04) in matched control (p<0.05) and in 
normal subjects with risk factors it was 
from 74.26 (11.61) kg to 70.48 (10.48) 
compared to from 67.15 (10.39) to 66.68 
(10.07) in matched control. (p<0.05)  
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3.8 Evidence for MULTIPLE COMPONENT/LIFESTYLE/BEHAVIOURAL interventions  
 
Characteristics of included studies MULTIPLE COMPONENT LIFESTYLE 


Three primary studies published since 2000 have been included (Gaston 2007, Lakerveld 


2013, Lee 2012) and three systematic reviews published since 2010. These primary studies 


were conducted in USA, Korea and the Netherlands.  All included studies used self -reported 


lifestyle data. 
 


One primary study evaluated a gender-specific, culturally relevant, cognitive behavioural 


health intervention in mid-life African-American women (Gaston 2007). One was a 


mindfulness based intervention based on cognitive behavioural therapy (Lee 2012). One was 


a telephone delivered motivational interviewing intervention (Lakerveld 2013). 


 
The three systematic reviews examined 1) the effect of internet-based lifestyle interventions 


(Aalbers 2011); 2) multiple risk factor interventions based on counselling and education 


(Ebrahim 2011) on lifestyle behaviours; 3) dietary and lifestyle interventions to prevent 


progression of people with impaired glucose tolerance to diabetes (Hopper 2011). 
 


Evidence statements for MULTIPLE COMPONENT/LIFESTYLE/BEHAVIOURAL (MC) 
interventions in mid-life 


 
Effect of midlife interventions on uptake and maintenance of healthy behaviours at 
mid-life 
 
3.8.1MC Cognitive behavioural interventions 


There is weak evidence from one [-]1 primary study with a pre-post test design that a 
cultural and gender specific cognitive behavioural intervention is effective in 
improving uptake of physical activity and improving diet in African American women 
aged >35 years. 
 


The intervention (n=106) was based on group sessions over 10 weeks. Each group was led 


by a facilitator who with the exception of one, were midlife African-American women. The 


women were set specific goals related to nutrition, physical activity and stress management 


and were taught specific cognitive behavioural strategies and skills. (This study is also 


included in the DISADVANTAGED/MINORITY GROUPS section). 
 


1 Gaston et al 2007 [-] 
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 Applicability: Partially applicable. The intervention was conducted in the US among 


African American women. There may be some cultural differences between US African 


American and UK ethnic minority populations. The intervention was delivered in a group 


setting with a facilitator which could be applied in the UK. 


 


3.8.2MC Motivational interviewing and problem solving 


There is weak evidence from one [++]1  primary study that a telephone intervention 
based on motivational interviewing may have a small effect on improving diet 
behaviour in the short term but this was not maintained longer term (one year).  
 


The primary study [++]1  was conducted in the Netherlands in midlife adults (n=502) with  risk 


of type 2 diabetes or CVD and involved three monthly telephone sessions of motivational 


interviewing and problem solving intervention relating to diet, physical activity and smoking. 


An increase in fruit intake of 0.2 pieces of fruit per day in the control group was found not to 


be significantly different after 12 months. There was no significant difference between the 


groups in changes in physical activity, vegetable intake or smoking behaviour over the 12 


month follow-up period. 


 
1 Lakerveld et al 2013 [++] 


 


 Applicability: Partially applicable. The intervention was conducted in the Netherlands 


among midlife women. There may be some cultural differences between US African 


American and UK ethnic minority populations. The intervention was delivered by 


telephone which could be applied in the UK. 


 


3.8.3MC Internet based lifestyle intervention 


There is moderate evidence from one [+]1 systematic review that Internet based 
lifestyle interventions, whether based on tailored or generic information, can improve 
physical activity, diet and weight loss behaviours. Complex interventions (consisting 
of more than one component) were more effective than single component 
interventions. 
 
There is also moderate evidence from one [+]1 systematic review that interventions 
delivered via social networking sites are not effective in people aged over 50. 
 


The systematic review [+]1 only included studies in people aged over 50 years and examined 


the effect of Internet mediated lifestyle interventions on lifestyle factors. The review included 
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10 studies focused on physical activity, weight loss, nutrition and diabetes prevention, most 


of which reported a small to moderate beneficial effect size. Overall conclusions were that 


complex interventions were more effective than interventions with only one component. This 


applied whether information was tailored or generic. Studies in social networking sites were 


reported to be ineffective as they are less often accessed by people aged over 50 years. 


 
1 Aalbers et al 2011 [+] 


 


 Applicability: Partially applicable. The systematic review included international studies. 


Internet delivered interventions could be applied in the UK. 


 


3.8.4MC Interventions based on counselling or education and aimed at modifying more than 


one CVD risk factor 


There is moderate evidence from one systematic review that multiple risk factor 
interventions based on counselling or education (usually including diet and/or 
physical activity are effective. 
  


One systematic review [++]1  evaluated the effects of multiple risk factor interventions based 


on counselling or education and aimed at modifying more than one CVD risk factor of more 


than six months duration for reducing total mortality, fatal and non fatal CHD events and 


cardiovascular risk factors. Fourteen trials (139,256 participants) reported clinical event 


endpoints, the pooled ORs for total and CHD mortality were 1.00 (95% CI 0.96 to 1.05) and 


0.99 (95% CI 0.92 to 1.07), respectively. The OR for reduction in smoking prevalence (20 


trials) was 0.87 (95% CI 0.75 to 1.00). However, the pooled estimates should be treated with 


caution as there was marked unexplained heterogeneity. Interventions using counselling and 


education aimed at behaviour change do not reduce total or CHD mortality or clinical events 


in general populations but may be effective in reducing mortality in high-risk hypertensive 


and diabetic populations. Risk factor declines were modest but owing to marked unexplained 


heterogeneity between trials, the pooled estimates should be treated with caution.  


 
1 Ebrahim et al 2011 [++] 
 


 Applicability: Partially applicable. The systematic review included international studies. 


Such multiple risk factor interventions could be delivered in the UK.  
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3.8.5MC Effect of mid-life interventions on long term dementia, disability, frailty or non-


communicable diseases outcomes (in later life) 


There is moderate evidence from one [+]1  systematic review of studies with mean age 
in midlife that lifestyle interventions (diet and/or exercise) can reduce progression of 
impaired glucose tolerance (IGT) to diabetes, relative risk 0.52 (95% CI 0.46-0.58). 
 


The systematic review [+]1  included studies in both men and women, mean age in studies 


was 52 years. Both non-drug and drug based interventions reduced progression to overall 


diabetes but the beneficial effect was greater with non-drug lifestyle intervention (diet and/or 


exercise). However, there were no reductions in all-cause or cardiovascular mortality, or 


myocardial infarction. Reduction in fatal or non fatal stroke was of borderline significance. 


 


 1 Hopper et al 2011 [+] 
 


 Applicability: Partially applicable. The systematic review included international studies. 


Diet and/or physical activity lifestyle interventions could be delivered in the UK 


 


3.8.6MC Effect of diet interventions on short term dementia, disability, frailty or non-


communicable diseases outcomes (in mid-life) 


There is weak evidence from one primary study [+]1 that mindfulness based cognitive 
therapy in midlife populations can have a positive effect on mental health outcomes.  
 
One primary study [+]1 evaluated the effect of 8 weeks of mindfulness based cognitive 


therapy on mental health outcomes and reported significant positive effects on wellbeing, 


anxiety and depression in Korean women (n=60) aged 37 to 55 years. 
 


1 Lee et al 2012 


 


 Applicability: Partially applicable. The primary study that reported a beneficial 


association was conducted in Korea [+]1 . 
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Table 6a. Summary MULTIPLE COMPONENT/LIFESTYLE/BEHAVIOURAL primary intervention studies 
 
Author 
(year) 


Country Population Mean age 
(range) 


Intervention Comparison Outcomes Results Association Quality 
(-/+/0) 


Gaston 
2007 


USA African-
American 
women 
aged >35 


 


54.4 (SD 
9.46) 


Educational 
workshop and a 
“sister-to-sister” 
support structure 


 


Comparison 
group with 
educational 
book 


Perception of 
overall 
health, self-
care, 
Nutrition and 
eating 
patterns 


(1 year) 


There were significant changes in 
physical activity from pre-test to post-
test.  At six months post-test, the 
women reported participating in 
aerobic exercise, on average, 2.48 
days per week at six months 
[t(30)=2.02, p<0.05] and 3.21 days at 
12 months [t(42)=3.05, p<0.01]. 


+ 


Lakervel
d 2013 
 


Netherla
nds 


Adults with 
≥10% 
estimated 
risk of 
T2DM 
and/or CVD 
mortality 


 


Control 
43.4 (5.5)  
 
Interventi
on 
43.6 (5.1) 


3-monthly 
telephone sessions 
of motivational 
interviewing and 
problem solving 
treatment 


Control 
group 
received 
existing 
health 
brochures 


 


Estimated 
diabetes risk, 
estimated 
risk for CVD 
mortality, 
diet, physical 
activity and 
smoking 
(1 year) 


There were no significant between-
group differences in either of the 
estimated risk scores between the 
intervention and the control group at 
either follow-up.  An increase in fruit 
intake of 0.2 pieces of fruit per day in 
the control group was found not to be 
significantly different after 12 months.  
No significant difference between the 
groups with regard to changes in 
physical activity, vegetable intake or 
smoking behaviour over the 12 month 
follow-up period. 


++ 


Lee WK 
2012 


Korea Women 
aged 37–55 


Interventi
on 
41.46 
(5.41)  
 


Mindfulness-based 
cognitive therapy 


Wait-list 
control 


 


Psychologica
l well-being, 
depression, 
anxiety, 
hostility, 
somatization, 


There were significant time x group 
effects with regard to Psychological 
well-being [F(1, 58) = 15.38, p < 0.01], 
depression [F(1,58) = 15.60, p < 0.01], 
anxiety [F(1, 58) = 14.03, p < 0.01]. 


+ 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


  143 


Control 
40.36 
(6.17) 


positive 
affect and 
negative 
affect 


(8 weeks) 
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Table 6b. Summary MULTIPLE COMPONENT/LIFESTYLE/BEHAVIOURAL systematic reviews 
 


Author 
(year) 


Country Populat
ion 


Mean age 
(range) 


Intervention Comparison Outcomes Results Association 
Quality 
 (-/+/0) 


Effective media, internet mediated 
Aalbers 
2011 


Internatio
nal 


Adults 
age of 
50 years 
or older 
 


54.9 
years 
(±8.3) 


Internet delivered 
social support, 
physical activity, 
weight loss and 
programmes  


Both online 
and offline 
control 
groups 


Body weight, 
BMI and 
physical 
activity  
 
(Any follow 
up) 


The effect sizes are small to moderate-
small.  Average effect size for the online 
interventions in comparison to the offline 
and online control groups is 0.19 (±0.21) 
and 0.39 (±0.37), respectively 


+ 


Effective face-to-face 
Ebrahim 
2011 
 


Internatio
nal 


Adults 
assume
d to be 
without 
prior 
clinical 
evidenc
e CHD 


50 years 
(35 to 75 
years) 


Health promotion 
activity, counselling 
and educational 
interventions 


Control or 
usual care 
groups 


Smoking 
prevalence, 
CHD, all 
cause 
mortality 
 
(>6 months 
duration) 


All analyses showed considerable 
heterogeneity of effect; however studies 
with the highest baseline DBP, smoking 
prevalence and blood cholesterol levels 
demonstrated larger falls in risk factors at 
follow up.  The RR for reduction in 
smoking prevalence (20 trials) was not 
significant 0.87 (95% CI 0.75 to 1.00).  
Blood cholesterol levels showed a small 
but highly significant fall (weighted mean 
net difference -0.07 mmol/L; 95% CI -0.08 
to -0.06) 


++ 
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Hopper 
2011 


Internatio
nal 


Particip
ants 
with 
impaired 
glucose 
toleranc
e and 
impaired 
fasting 
glucose 
 


52 years 
(45 to 64 
years) 


lifestyle intervention 
(diet, exercise or 
diet with exercise) 
or pharmacological 
intervention 


Lifestyle arm, 
a drug arm 
and placebo 
control 
groups 


Weight loss, 
prevention of 
diabetes, all-
cause and 
cardiovascul
ar mortality, 
incidence of 
major 
cardiovascul
ar events 
 
(2.8 to 6 
years) 


The lifestyle interventions in the non-drug 
trials achieved greater weight loss than 
those in the drug trials.  Diabetes was 
delayed or prevented by these 
interventions vs control (RR 0.83, 95%CI 
0.80–0.86). Non-drug approaches vs 
drug-based approaches (0.52, 0.46–0.58 
vs 0.70, 0.58–0.85, P<0.05) 


+ 
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3.9 Evidence for DISADVANTAGED AND MINORITY GROUPS  
 


Characteristics of included studies DISADVANTAGED AND MINORITY GROUPS 


Four primary studies (published since 2000) and nine systematic reviews (published since 


2010) were included that were conducted in disadvantaged or minority groups.  


 


Two primary studies were physical activity interventions. One was conducted in Pakistani 


men (Andersen 2013) and one in UK men from urban deprived neighbourhoods (Goyder 


2014). One was a study of smoking in UK Pakistani and Bangladeshi men (Begh 2011). The 


other primary study was a cognitive behavioural based intervention to improve physical 


activity and diet behaviour in African American women (Gaston 2007). 


 


Five systematic reviews were aimed at physical activity interventions, one in South Asian 


populations (Chapman 2013), one in socioeconomically disadvantaged populations in 


general (Cleland 2012), one in socioeconomically disadvantaged women (Cleland 2013), one 


in Hispanic adults (in the US; Ickes 2012) and one in healthy minority adults (Conn 2012).  


 


One primary study and one systematic review were aimed at smoking cessation. The primary 


study was conducted in Pakistani and Bangladeshi men in the UK (Begh 2011), the 


systematic review was conducted among Hispanic populations in the US (Webb 2010). Two 


systematic reviews involved weight loss or weight management interventions, one in African-


American women (in the US; Fitzgibbon 2012) and one in minority ethnic or non-white 


groups in general (Ossei-Assibey 2010). One primary study evaluated a gender-specific 


culturally relevant health intervention to decrease major risk factors in mid-life African-


American women (Gaston 2007). One systematic review investigated community based 


health and health promotion for homeless people (Coles 2012).  


 


Additionally, two systematic reviews previously described above, also incorporated both diet 


and physical activity lifestyle interventions, one investigated effectiveness in South Asian 


populations (Chapman 2013) and one examined weight management in minority ethnic 


groups (Ossei-Assibey 2010). 


 


Table 7 presents a summary of the data 
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Evidence statements for interventions in DISADVANTAGED AND MINORITY GROUPS 
(DM) 
 
Effect of interventions on uptake and maintenance of healthy behaviours  


 


3.9.1DM Physical activity – physical activity interventions in ethnic minority groups 


There is moderate evidence from two [+]1, [-]2  systematic reviews and one primary 
study [+]3 in ethnic minority groups that a range of lifestyle and behavioural physical 
activity interventions and settings to promote PA are effective in ethnic minority 
groups. There is some moderate and consistent evidence from one [+]3 primary study 
that an intervention including structured exercise, group lectures, counselling and 
phone calls is effective in increasing PA in Pakistani men. There is some moderate 
and consistent evidence from one review [+]1 that social support incorporated into 
interventions in ethnic minority groups is an effective strategy. There is some weak 
evidence from one review and meta-analysis of 21 studies that motivational and 
educational PA interventions are effective in increasing PA levels [-]2. 
 


In the primary study in Pakistani men in Norway [+]3, the intervention included structured 


group exercise, group lectures, individual counselling sessions and phone calls. PA was 


measured using accelerometry and there was a 15% (95% CI 8.7-21.2) increase in PA in the 


intervention group. 


 
One systematic review in Hispanic adults in the US found that community [+]1, clinical, 


family-based and faith-based interventions were effective in improving the level or frequency 


of PA participation. Not all studies reported effect on PA behaviours such as uptake or 


participation in PA (some just reported changes in related measures such as knowledge or 


attitudes) PA behaviours were self-reported. Of those measuring PA as an outcome, 72% 


reported an improvement in PA (13 studies). Five interventions reported an increase in 


minutes walking and/or associated METS, three interventions reported an increase in 


individuals meeting recommended PA levels, two found an increase in MVPA and one an 


increase in VPA. Intervention settings varied, the target populations, theoretical frameworks, 


and intervention strategies were very different but social support was incorporated into 65% 


of the interventions and 60% of those resulted in an increase in PA levels. 


 


One systematic review [-]2 of PA interventions in a range of ethnic populations in the US 


found that interventions designed to motivate ethnic minority adults to increase PA 


significantly changed subsequent PA behaviour and anthropometric outcomes. Motivational 


and educational interventions designed to increase PA significantly increased PA behaviour 
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in meta-analysis of 21 studies with treatment versus control group comparison. Random 


effects analyses reported a standardised mean difference (d) of 0.172 (95% CI 0.023, 0.321) 


in subsequent physical activity behaviour. For PA motivation interventions, the typical 


intervention was of 10 sessions lasting 49 minutes. Thirty two studies were found of 


supervised exercise interventions, typically 40 minutes of verified exercise three times 


weekly over 11 weeks, mostly moderate intensity exercise, (n=19), low intensity (n=3) and 


high intensity (n=1). There was a significant increase in fitness levels (effect size: 0.172 – 


0.312) in treatment versus control groups but compliance and uptake of the interventions not 


reported.  


 
1 Ickes et al 2012 [+]; 2 Conn et al 2012 [-]; 3 Andersen et al 2013 [+] 


 


 Applicability: Partially applicable. The primary study in Pakistani men was conducted in 


Norway. The systematic reviews only included studies that were conducted in ethnic 


minority groups in the US. The primary study and reviews cover a wide variety of 


interventions, which in general could be applied in the UK. Interventions involving group 


exercise, counselling, phone calls, social support, motivational and educational 


interventions or supervised exercise interventions could be applied in the UK and the 


settings are mainly relevant to the UK although faith and cultural requirements may be 


different. 


 


3.9.2DM Physical activity – physical activity interventions in socioeconomically 


disadvantaged populations 


Group delivery interventions 


There is moderate evidence from two [+]1, [+]2 systematic reviews that evaluated 
interventions to promote physical activity among socioeconomically disadvantaged 
populations in general and among socioeconomically disadvantaged women that 
programmes with a group delivery mode are effective in increasing PA in both these 
populations. 
 


One systematic review found that there was sufficient evidence from 12 studies in adults to 


recommend that group interventions are effective to influence PA behaviour in adults [+]1. 


There was some limited evidence of effectiveness of community based interventions. (Based 


on additional expert opinion, the authors made a recommendation that community based 


interventions are effective in socioeconomically disadvantaged communities). There was 


insufficient evidence from the same review [+]1 to assess the effectiveness of interventions 
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targeting individuals. One systematic review in women [+]2 from socioeconomically 


disadvantaged communities also found that group interventions were effective. 
 


 Applicability: Partially applicable. The two systematic reviews included international 


studies in socioeconomically disadvantaged communities. Most studies were conducted 


in the US. One of the systematic reviews specifically reported studies in women. The 


group interventions described could be applied in the UK. 
 


 


Community interventions 


There is weak, limited evidence from one systematic review that community 
interventions are effective in promoting uptake of physical activity in 
socioeconomically disadvantaged populations [+]1.  
 


See above for further information. 


 


 Applicability: Partially applicable. The systematic review included international studies in 


socioeconomically disadvantaged communities. Most studies were conducted in the US. 


The group interventions described could be applied in the UK. 
 


Booster interventions based on motivational interviews 


There is moderate evidence from one primary study [++]3 that booster interventions 
based on motivational interviews to sustain increases in PA in middle-aged men who 
had previously taken part in a PA intervention are not effective in further improving PA 
behaviour in middle-aged men from deprived urban neighbourhoods. 
 


The [++]3 primary study evaluated ‘booster’ interventions to sustain increases in PA in 


middle-aged men from deprived urban neighbourhoods. Participants had two sessions of 


motivational interviews either face to face - ‘full booster’ or by telephone - ‘mini booster’. The 


control group had no further intervention. Mean difference in total energy expenditure (TEE) 


measured by 7-day accelerometry was not statistically significant for either intervention. 


Neither intervention was shown to be cost-effective. 


 
1 Cleland et al 2012 [+]; 2 Cleland et al 2013 [+]; 3 Goyder et al 2014 [++] 


 


 Applicability: Directly applicable. The primary study was conducted in the UK (Sheffield) 


in men from deprived urban neighbourhoods. 
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3.9.3DM Smoking – smoking cessation behaviour in ethnic minority populations 


There is moderate evidence from one primary study, an RCT conducted in the UK [+]1, 
that trained community outreach workers can be effective in promoting smoking 
cessation behaviour among Pakistani and Bangladeshi men. There is weak evidence 
from one systematic review [-]2 in healthy Hispanic adults living in the US that a range 
of smoking cessation programmes including telephone counselling, individual and 
group counselling, provision of self-help materials are effective in this population. 
 


The systematic review included 12 intervention studies (randomised and non-randomised), 


five of which were RCTs that were included in a meta-analysis. The age range of included 


studies was 35-44 (mean 40.70 SD 3.21). Interventions consisted of self-help, nicotine 


replacement therapy, and community-based interventions, as well as individual, group, and 


telephone counselling. The five randomised studies included in the analysis were 


interventions based on telephone counselling, individual and group counselling, provision of 


self-help materials and nicotine replacement therapy.  From all the five studies included in 


meta-analysis, there was evidence for the efficacy of smoking cessation interventions at the 


end of treatment (odds ratio, 1.54; 95% confidence interval, 1.09-2.16), which was 


attenuated in the longer term. Each of the individual studies also reported a beneficial effect 


of the intervention. 


 


One primary study [+]1 evaluated a pilot cluster randomised controlled trial in Birmingham 


comparing the effectiveness of Pakistani and Bangladeshi smoking cessation outreach 


workers with standard care to improve access to and the success of English smoking 


cessation services. The study found that more Pakistani and Bangladeshi men made quit 


attempts with NHS services in intervention areas compared with control areas, rate ratio 


(RR) 1.32 (95%CI: 1.03-1.69). There was a small increase in the number of four-week 


abstinent smokers in intervention areas (RR 1.30, 95%CI: 0.82-2.06). The proportion of 


service users attending weekly appointments was lower in intervention areas than control 


areas. No difference was found between intervention and control areas in choice and 


adherence to treatments or patient satisfaction with the service. 
 


1 Begh et al 2011 [+]; 2 Webb et al 2010 [-] 


 


 Applicability: Primary study: Directly applicable. The study was conducted in the UK. 


Trained community outreach workers could be applied in the UK amongst similar 


populations. SR: Partially applicable. The types of smoking cessation programmes 


included in the systematic review could be applied in the UK. There are likely to be 


cultural differences between US Hispanic populations and UK populations. 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions 


  151 


 


3.9.4DM Smoking – Cost effectiveness of smoking cessation behaviour in ethnic minority 


populations 


One primary study [+]1, described above, evaluated a pilot cluster randomised controlled trial 


in Birmingham comparing the effectiveness of Pakistani and Bangladeshi smoking cessation 


outreach workers with standard care to improve access to and the success of English 


smoking cessation services. The total cost of the intervention was £124,000; an estimated 


cost per quality-adjusted life year (QALY) gained of £8,500. The authors concluded the 


intervention proved feasible and acceptable. The outreach worker model has the potential to 


increase community cessation rates and could prove cost-effective, but needs evaluating in a 


larger, appropriately powered, randomised controlled trial. 


 
1 Begh et al 2011 [+] 
 


 Applicability: Directly applicable. The study was conducted in the UK. Trained 


community outreach workers could be applied in the UK amongst similar populations. 


 


3.9.5DM Diet and PA interventions in ethnic minority populations 


There is weak and limited evidence from one systematic review [+]1 in South Asian 
populations that diet and physical activity interventions can improve dietary and/or 
physical activity behaviour. 


 


The review included any community or primary care based intervention study conducted in 


developed countries that reported data for South Asian adults. Both randomised and non-


randomised controlled studies were included, including before and after study designs. Four 


studies met the inclusion criteria and evaluated community interventions with South Asian 


populations, but there was limited evidence for effects on behaviour as only two studies 


evaluated behavioural outcomes. Both were uncontrolled before and after studies and used 


self-reported measures. In one study, the intervention included individual tests and 


CHD/diabetes risk profile, nutritional support from dietetic clinics, optional practical activities 


including cookery workshops, exercise classes and awareness sessions. The intervention 


was delivered at the project base and community venues by health visitors and South Asian 


community workers with interpreter and translator services. The other study reported 


improved physical outcomes but no information on level and uptake of diet and physical 


activity behaviour. 


 
1 Chapman et al 2013 [+] 
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 Applicability: Partially applicable. The South Asian populations included were from 


developed countries. The intervention could be delivered in the UK and in UK settings. 


 


3.9.6DM Cognitive-behavioural health interventions in ethnic minority populations 


There is weak evidence from one [-]1 primary study with a pre-post test design that a 
cultural and gender specific cognitive behavioural intervention is effective in 
improving uptake of physical activity and improving diet in African American women 
aged >35 years. 
 


The intervention (n=106) was based on group sessions over 10 weeks. Each group was led 


by a facilitator who with the exception of one, were midlife African-American women. The 


women were set specific goals related to nutrition, physical activity and stress management 


and were taught specific cognitive behavioural strategies and skills. 
 


1 Gaston et al 2007 [-] 


 


 Applicability: Partially applicable. The intervention was conducted in the US among 


African American women. There may be some cultural differences between US African 


American and UK ethnic minority populations. The intervention was delivered in a group 


setting with a facilitator which could be applied in the UK. 


 


3.9.7DM Health promotion interventions (general) in socioeconomically disadvantaged 


communities 


There is weak evidence from one systematic review [++]1 that included that looked at 
health promotion in general that intervention can improve health promotion 
behaviours relating to smoking cessation and mental health appointments. (While the 
systematic review is rated good quality overall, the evidence relevant to this review is 
weak). 
 


The review reported one study that found participants in a trial-based at a homeless shelter 


were more likely to attend appointments at a community mental health centre (64.7% vs 


37.3%), one smoking cessation pilot trial based on group and individual motivational 


sessions had higher effectiveness when nicotine replacement therapy was combined with 


motivational interviewing, that included smoking, life behaviours and addiction (27.4%) than 


smoking behaviours alone (15.4%), and one study that demonstrated improved uptake of 
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dental health check-ups.  All individual trials were conducted in the US.  
 


1 Coles et al 2012 [++] 


 


 Applicability: Partially applicable. International systematic review, relevant studies 


conducted in US. Similar health promotion interventions could be applied in the UK 


among similar populations. 


 


3.9.8DM Weight management interventions in ethnic minority groups (in people who are 


overweight) 


There is weak evidence from one systematic review [+]1 that dietary advice, 
interventions delivered by peer educators and web based tailored weight management 
programmes may be effective interventions in ethnic minority groups to promote 
weight loss behaviour in ethnic minority groups. 
 


The systematic review is a comprehensive review in minority ethnic groups. The review 


aimed to include studies in overweight as well as obese participants but most of the studies 


were in obese people. Nineteen studies were included but only three were in overweight 


(rather than obese) populations: only studies and conclusions based on overweight 


populations are considered here to meet the inclusion criteria for the review. Details of the 


primary studies are listed in the summary evidence table.  


 


In one study, intervention was dietary advice based on AHA step 2 diet plus endurance 


exercise in Japanese Americans. The control group followed AHA step 1 diet plus stretching 


exercise. Significant weight loss was achieved in intervention group (-1.8 +/- 0.5 vs 0.7 +.- 


0.6 kg, p= 0.002). In another study aimed at weight prevention, the intervention was nutrition 


education and cookery classes delivered by peer educators to African American women and 


provision of fruit and vegetables. Significant weight loss was reported in the interventio n 


group compared to control (-2.0 +/-3.2 vs 1.1 +/- 2.0 kg). In the third study, aimed at weight 


management, web based tailored weight management programme (healthy eating and PA) 


vs web based information only gave significantly greater weight loss (healthy eating and PA) 


compared with information only group - 1.21 +/-0.1 vs -0.48 +/- 0.2 kg (p=0.007). 


 


A further systematic review (Fitzgibbon et al 2012) was found which aimed to include both 


overweight and obese populations, however all included studies were in obese populations. 


It is included in the evidence summary tables for information but has not been included as 


evidence for this evidence statement. 
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1 Ossei-Assibey et al 2010 [+] 


 


 Applicability: Partially applicable. International systematic review, relevant studies 


conducted in US. Similar weight management interventions could be applied in the UK 


among similar populations. However there may to be cultural differences between the US 


African American and Japanese American populations studied and UK ethnic minority 


groups.  


 


Effect of interventions in disadvantaged groups on long term dementia, disability, frailty or 


non-communicable diseases outcomes (in later life). 


No studies found. 


 
 
Effect of interventions in disadvantaged groups on short term dementia, disability, frailty or 


non-communicable diseases outcomes (in midlife). 


No studies found. 
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Table 7. Summary DISADVANTAGED AND MINORITY ETHNIC GROUPS primary intervention studies and systematic reviews  


Author 
(year) Country Population Mean age 


(range) Intervention Comparison Follow-
up Outcomes Results Association Quality 


 (-/+/0) 
Primary studies 


Physical activity – primary midlife studies in ethnic minority groups 
Anderse
n 2013 


Norway Men of 
Pakistani 
origin living 
in Oslo 
(n=150) 


Interventi
on 35.7 
(6.1); 
control 
39.7 (9.2) 
years. 


Physical activity 
intervention based 
on social cognitive 
theory with 
structured 
supervised group 
exercises, group 
lectures, individual 
counselling and 
telephone follow-up 


Control gp – 
no 
intervention 
(offered 
exercise, 
lecture, 
information 
AFTER 
completion) 


5 months PA level 
(assessed by 
acceleromete
r) 


Mean difference in PA between the 2 
groups of 49 counts per min/day 
representing a 15% (95% CI 8.7, 21.2, 
p=0.01) higher increase in PA in the 
intervention group than the control group 


+ 


Gaston 
2007 


USA African-
American 
women 
aged >35 
 


54.4 (SD 
9.46) 


A curriculum-
based, culture- and 
gender specific 
health intervention, 
aimed at assisting 
mid-life African- 
American women to 
decrease physical 
inactivity, poor 
nutrition and stress. 
Cognitive 
behavioural 
approach based on 
three theoretical 
approaches to 
reduce risk factors 
and promote 
positive health 
changes. 
 


Comparison 
group with 
educational 
book 


1 year Nutrition and 
eating 
patterns, 
physical 
activity 
behaviour 
Perception of 
overall 
health, self-
care 


There were significant changes in 
physical activity from pre-test to post-test.  
At six months post-test, the women 
reported participating in aerobic exercise, 
on average, 2.48 days per week at six 
months [t(30)=2.02, p<0.05] and 3.21 
days at 12 months [t(42)=3.0 A 
significant.10-week difference was found 
in the women's diet, with them reporting 
eating more nutritious foods, t(77)=3.32, 
p<0.001. The women also indicated from 
pretest to 10 weeks, and six and 
12 months that they changed what they 
ate to prevent disease (40.4%, 62.8%, 
97.5% and 100%, respectively). A 
majority of the women at 10 weeks 
(62.7%) and 12 months (65.9%) reported 
utilizing stress management strategies. 
There was also a 60% increase in yearly 
mammograms and a 54% increase in 
blood pressures checks. Finally, 83.7% of 
the women at 12 months felt that the 
positive changes could be maintained 


- 
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Author 
(year) Country Population Mean age 


(range) Intervention Comparison Follow-
up Outcomes Results Association Quality 


 (-/+/0) 
over their lifetime.5, p<0.01] 
 


Physical activity – primary studies in disadvantaged communities 
Goyder 
2014 


Deprived 
areas of 
Sheffield, 
UK 


Previously 
sedentary 
people, 
aged 40–64 
years, living 
in deprived 
areas of 
Sheffield, 
UK, who 
increased 
their 
physical 
activity 
levels after 
receiving a 
brief 
intervention 


Mean age 
54.6 (7.3) 


‘Booster’ 
interventions to 
sustain increases in 
physical activity in 
middle-aged men 
from deprived 
urban 
neighbourhoods. 
Participants were 
randomised to the 
control group (no 
further intervention) 
or to two sessions 
of motivational 
interviews 
(MI),either face to 
face (‘full booster’) 
or by telephone 
(‘mini booster’). 
Sessions were 
delivered 1 and 2 
months post-
randomisation 
 


To determine 
whether 
objectively 
measured 
physical 
activity, 6 
months after 
a brief 
intervention, 
is increased 
in those 
receiving 
physical 
activity 
‘booster’ 
consultations 
delivered in a 
motivational 
interviewing 
(MI) style, 
either face to 
face or by 
telephone 


Interventi
on 
sessions 
at 1 and 2 
months, 
follow-up 
at 6 
months 


Total energy 
expenditure 
(TEE) per 
day in kcal 
from 
7-day 
accelerometr
y, cost-
effectiveness 
 


The mean difference in TEE per day 
between baseline and 3 months favoured 
the control arm over the combined 
booster arm but this was not statistically 
significant (–39 kcal, 95% confidence 
interval −173 to 95, p = 0.57). The 
autonomy-enabled MI communication 
style was generally acceptable, although 
some participants wanted a more 
paternalistic approach and most 
expressed enthusiasm for monitoring and 
feedback components of the intervention 
and research. Full boosters were more 
popular than mini boosters  
 
Cost-effectiveness 
Two alternative modelling approaches 
both suggested that neither intervention 
was likely to be cost-effective 
 


++ 


 
Smoking – Primary studies in ethnic minority groups 
Begh 
(2011) 


UK Pakistani 
and 
Bangladesh
i men 


36  
(34-58) 


Four male, 
community based, 
stop smoking 
advisors of 
Bangladeshi and 
Pakistani origin 
delivering 


NHS 
smoking 
cessation 
support as 
normal 


6 months Quit 
attempts, 
abstinence 
 
(6 month) 


More Pakistani and Bangladeshi men 
made quit attempts with NHS services in 
intervention areas compared with control 
areas, rate ratio (RR) 1.32 (95%CI: 1.03 
1.69). There was a small increase in the 
number of 4-week abstinent smokers in 
intervention areas (RR 1.30, 95%CI: 0.82-


+ 
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Author 
(year) Country Population Mean age 


(range) Intervention Comparison Follow-
up Outcomes Results Association Quality 


 (-/+/0) 
behavioural support 
and medication 
management for 
smoking cessation, 
general health 
promotion, 
communication 
skills, and the 
cultural specific 
norms of Pakistani 
and Bangladeshi 
smokers  


2.06) 
 
 


 Systematic reviews 


Systematic reviews of physical activity interventions in ethnic minority groups 
Ickes 
2012 


US > 35% 
Hispanic 
adults, 
male and 
female, age 
>18 
(age range 
18-95) 


Age 
range 18 - 
95 


Intervention 
settings of included 
studies varied, but 
included 
community, clinical, 
family and faith-
based 
interventions. 
A range of  
theoretical 
frameworks, and 
intervention 
strategies were 
used. 
45% if the 
interventions used 
walking groups, 
30% group 
aerobics, dance or 
structured activities, 
45% used culturally 
appropriate 
activities and 


Any 
comparison 
group 


Any 
follow-up 


90% (n=18) 
of included 
studies 
measured 
behaviour 
change 
relating to 
PA, in 15 
outcomes 
were self-
reported, one 
used a 
pedometer 
and 2 used 
acceleromete
rs 


Community, clinical, family-based and 
faith-based interventions were effective in 
improving the level or frequency of PA 
participation. Of those studies measuring 
PA as an outcome, 72% reported an 
improvement in PA (13 studies). Five 
interventions reported an increase in 
minutes walking and/or associated METS, 
three interventions reported an increase in 
individuals meeting recommended PA 
levels, 2 found an increase in MVPA and 
one an increase in VPA. Social support 
was incorporated into 65% of the 
interventions and 60% of those resulted in 
an increase in PA levels 


 


+ 
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Author 
(year) Country Population Mean age 


(range) Intervention Comparison Follow-
up Outcomes Results Association Quality 


 (-/+/0) 
materials, 30% 
used bilingual 
instructors, 30% 
used self-
management 
strategies including 
goal setting and 
problem solving in 
30%, 15% used 
behavioural 
counselling 


Conn 
2012 


US African 
American, 
Hispanic, 
Native 
American 
and Native 
Hawaiian, 
adults > 18 
years 


Not 
reported 


PA motivation 
interventions, the 
typical intervention 
was of 10 sessions 
lasting 49 minutes. 
Supervised 
exercise 
interventions, 
typically 40 minutes 
of verified exercise 
3 times weekly over 
11 weeks, mostly 
moderate intensity 
exercise, (n=19), 
low intensity (n=3) 
and high intensity 
(n=1)  


Any control 
group 


Any follow 
up 


PA behaviour 
(also fitness, 
anthropometr
ic outcomes, 
lipids, 
diabetes risk, 
mood, QoL) 


PA motivation interventions  
Motivational and educational interventions 
designed to increase PA significantly 
increased PA behaviour in meta-analysis 
of 21 studies with treatment versus control 
group comparison. Effect size reported 
(units?) as 0.172 (95% CI 0.023 
Supervised exercise interventions, 
Typically 40 minutes of verified exercise 3 
times weekly over 11 weeks, mostly 
moderate intensity exercise, (n=19), low 
intensity (n=3) and high intensity (n=1) 
There was a significant increase in fitness 
levels in treatment versus control groups 
but compliance and uptake of the 
interventions not reported 


- 


Systematic reviews of physical activity interventions in disadvantaged communities 
Cleland 
2012 


Internatio
nal 
Mainly 
US 
(20/27), 
also UK 
(2/27) 
studies) 


Socioecono
mically 
disadvanta
ged 
communitie
s (adults 
and 
children but 
reported 


Adults 
and 
children: 
but 
reported 
separatel
y 


Interventions 
aiming to promote 
PA Interventions 
included education, 
organised exercise 
classes, information 
distribution, 
exercise 
consultation, fitness 


Any relevant 
control 


Any follow 
up 


Measures of 
PA behaviour 
measures 
included self-
report, 
pedometers, 
acceleromete
rs 


In adults, 4 studies targeted individuals, 
12 were group interventions and 5 were 
community interventions. No meta-
analysis 
Group interventions: There was sufficient 
evidence to recommend that group 
interventions are effective to influence PA 
behaviour in adults.  
Community interventions: There was 


+ 
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Author 
(year) Country Population Mean age 


(range) Intervention Comparison Follow-
up Outcomes Results Association Quality 


 (-/+/0) 
 separately) 


 (measured 
by low 
education, 
low income, 
unemploye
d, low 
status 
occupation 
or living in 
low SES 
area) 


assessment, 
lifestyle advice, 
including 
individually targeted 
and group 
interventions 


sufficient but limited evidence of 
effectiveness. (Based on additional expert 
opinion, the authors made a 
recommendation that community based 
interventions are effective in 
socioeconomically disadvantaged 
communities)  
Individual interventions 
There was insufficient evidence to assess 
the effectiveness of interventions targeting 
individuals 


Cleland 
2013 


Internatio
nal (10 of 
19 
studies 
from US, 
no UK 
studies) 


Socioecono
mically 
disadvanta
ged women 
(measured 
by low 
education, 
low income, 
unemploye
d, low 
status 
occupation 
or living in 
low SES 
area) 


Women 
aged 18-
64 years 


Any intervention 
focused on 
increasing PA in 
any setting.  
Included: 
education, 
organised exercise 
classes, information 
distribution, 
exercise 
consultation, fitness 
assessment, 
lifestyle advice, 
including 
individually targeted 
and group 
interventions 


Any relevant 
control 


Any follow 
up 


Measures of 
PA behaviour 


Nineteen studies were included. No 
pooled effect because of heterogeneity. In 
sub-group analyses, studies with a group 
delivery mode had a significantly greater 
effect on PA than either individual or 
community based delivery 


+ 


Coles 
2012 


Internatio
nal (but 
all 7 
included 
interventi
on 
studies 
were 
conducte


Homeless 
people 


 Community based 
health and health 
promotion for 
homeless people 
Relevant studies 
were: an oral health 
Promotion 
intervention 


Any relevant 
control 


Any follow 
up 


Various – 
see results 
section 


In the shelter-based trial participants were 
more likely to attend subsequent 
appointments at a community mental 
health centre (64.7% versus 37.3%, 
P<0.006 
 
The smoking cessation pilot clinical trial, 
which provided six group sessions and 


++ 
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Author 
(year) Country Population Mean age 


(range) Intervention Comparison Follow-
up Outcomes Results Association Quality 


 (-/+/0) 
d in the 
UK) 


consisting of three 
elements: dental 
health education, 
smoking cessation 
trials, shelter based 
interventions to 
promote 
engagement with 
psychiatric 
services. 
Other less relevant 
studies were the 
promotion of sexual 
health, and 
comparison of 
health and housing 
initiatives 
 


five individual motivational sessions to 
participants showed that the quit rate at 
26 weeks was higher in the group 
receiving NRT in combination with MI 
which included smoking behaviours, 
addiction behaviours and life events 
(26.7% of participants), than controls who 
received NRT and MI which focused only 
on smoking (15.4%). For non-quitters, the 
mean change in the numbers of cigarettes 
smoked daily from baseline to week 26 
was 10.2 (SD¼9.3) and 6.5 (SD 6.4) in 
the intervention and control groups 
respectively 
(P<0.512) 
 


Systematic reviews of physical activity and diet interventions in ethnic minority groups 
Chapma
n (2013) 


Internatio
nal 
(develop
ed 
countries
) 


South 
Asian 
populations  


Adults Community or 
primary care based 
intervention studies 
(randomised and 
non-randomised 
designs included) 
 
Four studies were 
included in the 
review. Only 2 
studies were found 
that reported 
outcomes related to 
dietary behaviours. 
Both were before 
and after studies 
(no control group) 
with self reported 


Any relevant 
control 


Any follow 
up 


Behavioural 
(e.g. dietary 
intake, 
physical 
activity 
participation), 
physical 
(weight, BP, 
lipids) 


In one study, the intervention included 
individual tests and CHD/diabetes risk 
profile, nutritional support from dietetic 
clinics, optional practical activities 
including cookery workshops, exercise 
classes and awareness sessions. The 
intervention was delivered at the project 
base and community venues by health 
visitors, South Asian community workers 
with interpreter and translator services. 
Significant improvements in salt intake 
and consumption of fried meat snacks 
was reported. For physical activity, an 
average of 49% of participants reported 
taking more moderate exercise (defined 
as ‘physical activity that makes one out of 
breath but not sweaty’) 6–12 months after 
intervention. Weight change in males was 
-2.1kg (from mean 71.8kg at baseline) 
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Author 
(year) Country Population Mean age 


(range) Intervention Comparison Follow-
up Outcomes Results Association Quality 


 (-/+/0) 
changes in dietary 
behaviour 
   


and in females was -1.9 kg (63.3kg) at 
baseline). Error limits not reported in 
review 
 
The other study involved community 
based PA and diet group education 
sessions, with food guides, healthy 
lifestyle hand-outs, pedometers waist 
measurements, pedometer diary and 3 
monthly follow up sessions. No outcome 
data relating to behavioural changes was 
reported only physical data e.g. 
anthropometric, blood pressure, lipids and 
other biochemistry. Weight change was -
0.9 kg (from 30.8 kg) and BMI change -
1.1kg/m2 (from mean of 28.6 at baseline). 
Error limits not reported in review 


Systematic reviews of weight management interventions in ethnic minority groups 
Ossei-
Assibey 
2010 


Internatio
nal 


Adults from 
minority 
ethnic/non-
white 
groups 
(Studies 
included 
African 
American, 
Hispanic, 
Japanese-
American 
populations
) 


45-59 ( in 
studies in 
overweigh
t 
populatio
ns) 


Dietary and lifestyle 
interventions for 
weight 
management - 
RCTs 


Any relevant 
control – see 
results 
section 


Interventi
on > 6 
months 


Weight The review aimed to include studies in 
overweight as well as obese participants 
but most of the studies were in obese 
people 
Nineteen studies were included but only 3 
were in overweight (rather than obese) 
populations: Only studies and conclusions 
based on overweight populations are 
reported here. 
Interventions in people with pre-diabetes 
or diabetes 
One study (Liao et al 2009) . Significant 
weight loss was achieved in intervention 
group (-1.8 +/- 0.5 vs 0.7 +.- 0.6 kg, p= 
0.002). Intervention was dietary advice 
based on AHA step 2 diet plus endurance 
exercise. Control group followed AHA 
step 1 diet plus stretching exercise. 
Low fat diet vs general dietary info 


+ 
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Author 
(year) Country Population Mean age 


(range) Intervention Comparison Follow-
up Outcomes Results Association Quality 


 (-/+/0) 
One study (Hall et al 2003). Intervention 
group received dietary advice to reduce 
fat intake to < 20% E, control group 
received a pamphlet on general dietary 
guidelines. Both groups lost weight but 
difference between groups not stat sig. 
Peer educator intervention 
One study aimed at weight prevention 
(mean BMI 33, but prevention 
intervention) (Kennedy et al 2009). 
Nutrition education and cookery classes 
delivered by peer educators to African 
American women and provision of fruit 
and veg. Significant weight loss in the 
intervention group compared to control (-
2.0 +/-3.2 vs 1.1 +/- 2.0 kg). 
Web based tailored weight management 
programme vs web based information 
only 
One study (Rothert et al, mean BMI 32 
but prevention/management intervention). 
Significantly greater weight loss in web 
based weight management programme 
(healthy eating and PA) compared with 
information only group - -1.21 +/-0.1 vs -
0.48 +/- 0.2 kg (p=0.007). 
 


Fitzgibb
on 2012 


US African-
American 
women 


>/= 18 
years 


Behavioural weight 
loss interventions 


Any relevant 
control 


Any follow 
up 


Weight The review aimed to include randomised 
and non-randomised studies in 
overweight or obese people but all 
included studies were in obese 
populations 
 
 
Four included studies focused on diet, 
nutrition and behavioural components, 
Seventeen included PA, diet and 


- 
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Author 
(year) Country Population Mean age 


(range) Intervention Comparison Follow-
up Outcomes Results Association Quality 


 (-/+/0) 
behavioural components, two PA alone, 
one nutrition and PA alone and one on 
nutrition and behavioural components. 
Settings for the trials were community 
clinics, universities and clinics  
Intervention participants in all trials lost 
weight (though sample sizes mainly not 
sufficient for statistical significance). 
There is some evidence that more 
intensive behavioural weight loss trials 
with medically at-risk populations are 
effective although based on selected 
studies. Note: conclusion is based on 
obese populations only 
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4. DISCUSSION 
A comprehensive search of the academic literature was undertaken to identify primary 


prevention approaches to be adopted in mid-life that are effective and cost-effective to 


prevent and delay the onset of disability, dementia, frailty, and other non-communicable 


chronic conditions in later life. We found a broad range of interventions targeting health 


behaviours in midlife that are associated with uptake of behaviours in mid-life and few 


studies assessing the longer term impact on successful ageing or the primary prevention or 


delay of ill health in later life. So this review contains many small sized randomised and non-


randomised trials mostly with short follow-up, with the exception of two studies which 


followed individual for 24 years (e.g. Hjerkinn 2004; Bos 2011). As studies did not follow 


participants into old age the observed significant effects are applicable for shorter-term 


outcomes, and cannot be assumed to be maintained in the medium- and long-term. We 


found no evidence describing adverse events associated with these interventions. 


 


Gaps and limitations in the data 


There is limited but good quality evidence from intervention studies conducted exclusively in 


the UK health care context (10 primary studies and 2 economic evaluations), yet few large 


scale experimental or population based studies seeking to develop and evaluate the effect 


and costs of midlife interventions on late life outcomes. Nevertheless, a number of good 


quality economic evaluations based on primary data and Markov or decision analytic models 


(directly and partially applicable to the UK because conducted in OECD countries) suggest 


that interventions targeting behavioural risk factors are likely to be cost-effective from a 


societal perspective - with the caveat that findings are sensitive to effectiveness and 


maintenance assumptions in the long term (mainly due to the lack of evidence based for 


some risk factors). Also, different sociocultural, environmental and economic factors may 


influence the success or failure of interventions if implemented in the UK context or sub-


populations. 


 


While evidence was found for men and women at midlife and for some minority and 


disadvantaged groups, there is a paucity of research in midlife for LGBT groups and other 


groups protected under the equality and diversity legislation; or vulnerable groups including 


migrants, asylum seekers, refugees, prisoners and Roma. This has implications for the 


generalizability of our findings to whole populations because contextual factors that may 


have favoured intervention efficacy may differ between and within communities.  


 


Limitations of this review  


Similar to Review 1 and Review 2, the main limitation of this review relates to the search 


strategies, which were focused on studies with midlife-related terms in the title, abstract or 
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related MeSH indexing to identify interventions studies specifically delivered in midlife. The 


result is that intervention studies that have recruited only/mainly individuals in mid-life without 


specifying midlife terms in the title or abstract were not identified by the searches. This might 


explain some of the gaps in evidence and further work is ongoing (though beyond the scope 


of this report) to address this limitation.  


 


In addition to the short follow-up period (i.e. weeks or months rather than years), the findings 


are limited by the small samples recruited into the trials, which compromises the power to 


detect significant associations namely where small effects are expected. Furthermore, within 


all the papers (experimental studies, systematic reviews and economic evaluations) included 


in this review behavioural risk factors and their associated health outcomes have been 


defined and operationalised differently, making comparison between studies (pooling effect 


estimates) problematic. The modifiable risk behaviours targeted by the intervention (alcohol 


consumption, smoking, physical activity and lifestyle conditions) are usually self-reported - 


few studies adopted objective measures. This may result in biased differences in reported 


behaviours before and after the intervention, for example quantity of alcohol or tobacco 


consumed.  


 


Another source of heterogeneity across studies relates to the different choices of control 


groups. These varied from no intervention to usual care, educational sessions, combined 


education and information groups. Finally, while a plurality of approaches may be required to 


accommodate different types of interventions and settings, there is limited evidence on the 


comparative effectiveness and cost-effectiveness of competing and/or complementary 


delivery modalities.  


 


5. CONCLUSIONS AND RECOMMENDATIONS 
 
This review found evidence for a number of interventions that have been shown to be 


effective to promote the uptake and maintenance of healthy behaviours in midlife.  Effective 


interventions were found for promotion of positive physical activity and diet behaviours; 


reduction or cessation of smoking and alcohol behaviour; weight prevention, weight 


maintenance and weight loss (in those overweight) in midlife; and interventions addressing 


combinations of multiple health behaviours. No evidence from intervention studies 


specifically conducted in midlife was found that met the review inclusion criteria for social, 


leisure and cognitive interventions or programmes to address hearing or sight behaviours. 


While healthier behaviours earlier in life will reduce risks and need for intervention, the 


evidence suggests that some modification of health behavioural risks can occur in mid-life. 


However, only limited evidence was found relating to the effectiveness of midlife 
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interventions on long term successful ageing and dementia, disability and frailty or outcomes 


related to non-communicable chronic diseases.   


 


The evidence found is quite diverse and covers a range of health behaviours or combinations 


of behaviours, components and delivery of interventions. Some evidence was also found 


relevant to health inequalities with interventions conducted in some ethnic minority groups, 


socioeconomically disadvantaged groups, homeless populations and for men and women  - 


also successful in changing some health behaviours.   


 


Summary of findings and recommendations 


 
Physical activity 
28. Structured physical activity programmes. Evidence suggests provision of a structured 


exercise programme can influence decisions to start and maintain PA. Programmes 


included stretching, aerobic exercise, walking, weight training, cycling, yoga and tai chi. A 


wide choice of exercise programmes could be made available so that there are 


programmes of interest to a broad population. 
 


29. Provision of tailored individual and group support for changing physical activity 
levels: Evidence suggests that PA individual and group support interventions produce 


moderate but statistically significant increases in PA behaviour, in particular when 


participants were involved with behavioural interventions. Interventions were multimodal 


and ranged from a single motivational education session (although these were less 


effective) to extensive supervised exercise sessions. Intervention components such as 


support, self-monitoring, stimuli to increase PA, self-regulation techniques, rewards, 


behavioural goal setting, personalised activity goals, provision of information about local 


opportunities and modelling PA behaviour produced better health and behavioural 


outcomes; however due to the lack of longitudinal data the impact beyond 12 months is 


unclear. Evidence from economic papers suggests that the least cost-effective categories 


were the high-intensity “individually adapted behaviour change” and “social support” 


programmes yet these programmes also had the largest effect on PA behaviour. Overall 


physical activity interventions were shown to be cost effective from societal perspective in 


a majority of studies (but the findings are sensitive to long-term effectiveness and 


maintenance assumptions). 
 


30. Provision of combined diet and exercise interventions: Evidence suggests that 


combined diet and exercise modification can have significant improvements in nutrition 


and PA behaviour; in particular these interventions can improve dietary and/or PA 
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behaviour in South Asian populations. Components included exercise and nutrition 


information, and support and were usually delivered by a PA specialist and registered 


dietician.  Due to short duration of studies the long-term impact is uncertain. 
  


31. Internet and telephone support: Evidence suggests that Internet and telephone 


services are beneficial when attempting to produce positive changes in PA. Telephone 


contact to provide feedback and to support also appeared to positively change PA levels. 


Educational components in the intervention significantly increased effectiveness. There 


could be an increase in the provision of Internet and telephone-based physical activity 


programmes. However effect sizes were small and some evidence suggested that 


technological solutions are no more effective than print materials, face-to-face 


programmes and other health promotion methods. There is insufficient evidence to 


assess whether face-to-face interventions or remote approaches are more effective at 


promoting PA. Internet and telephone technologies should therefore be considered as an 


addition to other delivery methods and not seen or used as a replacement for services. 


The ability of Internet and telephone delivered interventions to produce change in long-


term PA remains unclear. 
 


32. Raise awareness in mass media: Evidence suggests that mass media campaigns 


increase awareness in the population. However, there is limited evidence of campaign 


effects on increasing PA.  Campaigns that promoted PA as a ‘social norm’ seemed to be 


more effective in reducing sedentary behaviour; however effect sizes were small.   
 
33. Combined physical activity, support and awareness raising: Consideration could be 


given to an approach which combines the provision of support and exercise programmes; 


awareness raising would be more beneficial to population-level health as it may both 


provide the context in which behaviours can be adopted and maintained into old age.  


Although due to limited evidence the long-term effects of each component is unknown. 
 


 


Diet 
34. Dietary advice can be effective in improving dietary behaviour: There is some 


limited evidence that individually tailored advice is effective and that group programmes 


or printed individual dietary advice can be effective. 
 


35. Reduction of fat/saturated fat intake as part of dietary advice/recommendations: 


Reduction of fat/saturated fat intake as part of dietary advice/recommendations. However 
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consideration should also be given to the balance of foods required for prevention of 


osteoporosis. 
 
 
Smoking 
36. Increase provision of reduction interventions: Evidence suggests reduction 


interventions can be carried out using self-help materials or aided by behavioural 


support, and can be carried out with the aid of pre-quit NRT (studies suggest that pre-quit 


NRT does not increase adverse events). Reducing cigarettes smoked is an important 


contribution to prevention of non-communicable chronic diseases.  Patients can be given 


the choice of a variety of strategies (before quit day and quitting abruptly, with no prior 


reduction) to assist in behavioural change.  
 


37. Increase provision of cessation interventions: Evidence suggests that interventions 


consisting of self-help, NRT, and community-based, individual based, group, and 


telephone counselling can promote smoking cessation; however effects were attenuated 


in the longer term. Where evidence exist telephone care intervention versus usual care 


using the provider’s perspective was more cost-effective. There is a paucity of evidence 


from a societal perspective.  
 


38. Increase provision of culturally sensitive interventions: Evidence suggests smoking 


cessation outreach workers who are members of BME and other minority groups can 


more effectively improve access to and the success of smoking cessation services 


compared with standard care. Evidence however was primarily on Pakistani and 


Bangladeshi men. Costs of these interventions per quality-adjusted life year proved 


feasible and acceptable. 
 


39. Increase provision of quitting intention interventions: Evidence suggests that the 


intention to quit was a strong predictor of smoking reduction or cessation. Interventions 


often combined behavioural, counselling, and educational components to impact on 


smoking attitudes. There were a variety of methods used to deliver the interventions such 


as information leaflets, practice nurses, outreach workers, the Internet and telephone. 


Programs could be designed to address contextual factors, which may change attitudes 


and increase the efficacy of reduction and cessation interventions. 
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Alcohol 
40. Limiting licensed premises: Evidence suggests that the availability of alcohol does 


have an impact on consumption (review 1 and 3). Alcohol prevention targeting licensed 


premises resulted in fewer assaults, unlawful threats and violence towards officials. 


Economic analysis shows that the monetary and human benefits may be considerable. It 


may therefore be necessary to reduce alcohol outlet density, defined as shops, bars and 


restaurants in communities. 
 


41. Improve availability of behavioural, counselling and therapy programs: Evidence 


suggests that behavioural counselling and therapy have positive impacts on excessive 


alcohol use; however effect sizes vary. Interventions can include provision of brief 


information for minor problem drinking, psychotherapy for mild to moderate dependence 


and drug-therapy adjuvant to counselling for detoxified patients with a history of severe 


physical dependence. Internet-based interventions are effective at changing alcohol 


consumption, treatment response, and quality of life in the short term; however long-term 


data is unavailable. Internet-based therapy may therefore offer better value for money as 


an adjunct to existing service provision, and be considered as an additional treatment 


option. 
 


 


Weight management 
1. Programmes involving promotion of healthy balanced diet and exercise; or dietary 


advice to reduce total fat intake could be recommended for midlife populations, including 


ethnic minority groups. 


 


2. Delivery of programmes: There is some limited evidence that diet programmes can be 


delivered effectively by clinically trained professionals or lay educators and with a range 


of delivery methods. 


 


3. Programmes involving yoga may be effective for weight management in midlife, 


particularly for those for whom more intensive exercise programmes may be unsuitable. 
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Multiple component/lifestyle/behavioural 
42. Lifestyle interventions targeting more than one health behaviour can be  effective in 


improving health behaviour. 
 


43. A range of type of intervention (e.g. cognitive behavioural therapy, motivational 


interviewing and problems solving or educational and counselling interventions) can be 


effective in delivering lifestyle interventions targeting more than one health behaviour. 
 


44. Internet based interventions can be effective for delivering lifestyle interventions 


targeting more than one health behaviour.  
 


45. Social networking sites are not recommended for delivery of lifestyle interventions to 


people in midlife. 
 


 


Disadvantaged or minority groups  
46. Provision of supporting PA interventions: The findings on PA suggest that support, 


provided by instructors, facilitators, family and friends is important for supporting 


individual efforts to increase PA.  Evidence suggests those interventions focused on 


improving the PA in ethnic minority and disadvantaged groups have greater success if 


they incorporate social support, group delivery and motivational components.  
 


47. Provision of community level PA interventions: Evidence suggests that community-


based interventions can be more effective, than individual focused interventions, in 


socioeconomically disadvantaged communities.  
 


48. Provision of community outreach workers from ethnic minorities for changing 
smoking behaviours: Evidence suggests trained culturally sensitive community 


outreach workers can be effective in promoting smoking cessation behaviour among 


Pakistani and Bangladeshi men. Smoking cessation outreach workers compared with 


standard care were able to improve rates of access to smoking cessation services. 


Trained community outreach workers could be applied in the UK amongst similar 


populations. If rolled out to other communities such a program would require recruitment 


and training of individuals from diverse ethnic groups. Economic evaluation demonstrated 


the intervention proved feasible and acceptable. 
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49. Increase provision of culturally sensitive smoking cessation/reduction programs: 
Evidence suggests culturally sensitive interventions can help improve smoking reduction, 


cessation rates and improved uptake of dental health check-ups. Interventions consisted 


of self-help, NRT, and community-based interventions, as well as individual, group, and 


telephone counselling. Due to the lack of longitudinal research the long-term impact is 


unclear. 
 


50. Increase provision of cultural and gender sensitive diet and/or physical activity 
interventions: Evidence suggests these interventions can improve dietary and/or 


physical activity behaviour in BME communities, in particular the South Asian population. 


Interventions were delivered at community-level or in primary care. Components included 


individual tests and CHD/diabetes risk profile, nutritional support from dietetic clinics, 


optional practical activities including cookery workshops, exercise classes and 


awareness sessions. Delivered at into the community by health visitors and South Asian 


community workers with interpreter and translator services.  
 


51. Increase provision of health promotion interventions in homeless shelters: 
Evidence suggests that homeless individuals are at high risk of a number of and non-


communicable chronic diseases. Interventions delivered directly into a homeless shelter 


setting were more likely to increase attendance at community mental health centres. 
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APPENDIX A.1 Evidence table PHYSICAL ACTIVITY - Primary studies 
 
Authors: Anderssen E, Hostmark A, Holme I, Anderssen S. 
Year: 2013 
Citation: Journal of Immigrant and Minority Health 15(1): 101-110 
Country of study:  Norway 
Aim of study: Increase the physical activity level in a group of Pakistani immigrant men, and 
to see whether any increase was associated with reduced serum glucose and insulin 
concentrations. 
Study design: RCT 
Quality score: (++, + or -): + 


 
Study (eligible and selected) population 


Eligible population 
Men living in Oslo with a Pakistani 
background (either born in Pakistan or 
having had both parents born in Pakistan) in 
the 25–60 year age group, who were not 
physically active on a regular basis  
 
Number of people 
126 
 
Locality 
Oslo, Norway 
 
Recruitment strategy 
Brief oral presentation concerning the project 
at six mosques and at various Muslim 
festivals in Oslo. 
 
Response rate  
126/182 


Characteristics of population 
mean (SD) 
Intervention group 
Age (years) 35.7 (6.1); Weight (kg) 83.7 (12); 
Height (cm) 174 (6.2); BMI (kg m-2) 27.1 (3.2); 
Waist circumference (cm) 98 (9); Total PA 
(CPM) 328 (138); Inactive time (h day-1) 8.4 
(1.6) 
 
Control group 
Age (years) 39.7 (9.2); Weight (kg) 84.1 (14.4); 
Height (cm) 174 (6.2); BMI (kg m-2) 27.4 (4.2); 
Waist circumference (cm) 99 (11); Total PA 
(CPM) 281 (118); Inactive time (h day-1) 8.9 
(1.5) 
 
Excluded populations 
See opp. 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Structured group exercise, group lectures, 
individual counselling sessions and phone 
call 
 
Setting  
In community and exercise facilities 
 
Delivery 
Structured presentations and sessions 
 
Length of follow-up  
5 months 


Method of allocation 
Random computerised list 
 
Measurement of exposure 
Not reported  
 
Comparator 
Control 
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Outcomes and Analysis 


Outcomes 
PA habits and diabetes 


Outcome measurement 
Venous blood samples and oral glucose test; 
habitual PA was assessed with an MTI 
Actigraph 
accelerometer 
 
Analysis strategy 
Repeated measures ANCOVA was used for 
analysing mean changes within each group 
and for testing differences between mean 
changes in the two groups.  
 
Confounders 
Adjusted for age and baseline differences 


Results 
Intervention group 
Weight (kg) -1.7 (0.2) 
BMI (kg m-2) -0.5 (0.1) 
Waist circumference (cm) -1.9 (0.4) 
Total PA level (CPM) 65 (12) 
Inactive time (min day-1) -13 (11) 
MVPA (min day-1) 13 (2) 
Peak VO2  (mL kg-1  min-1) 7.3 (0.4) 
HbA1c (%) 0.06 (0.02) 
Glucose (mmol/L) -0.14 (0.05) 
Glucose-2 h (mmol/L) -0.6 (0.2) 
 


Results 
Control group 
Weight (kg) 0.1 (0.3) 
BMI (kg m-2) 0.3 (0.1) 
Waist circumference (cm) 1.7 (0.4) 
Total PA level (CPM) 19 (13) 
Inactive time (min day-1) -14 (15) 
MVPA (min day-1) 4 (2) 
Peak VO2  (mL kg-1  min-1)b 3.7 (0.8) 
HbA1c (%) 0.04 (0.03) 
Glucose (mmol/L) -0.06 (0.1) 
Glucose-2 h (mmol/L) -0.6 (0.3) 


  
Results – Group difference 
BMI (kg m-2) -0.2 (-1.5–0.9) 
Waist circumference (cm) -1.1 (-4.6–2.3) 
Total PA (CPM)a 46 (3–89) 
Inactive time (h day-1) -0.5 (-1.03–0.04) 
Moderate,vigorous and very vigorous intensity physical activity (min day-1) 6.4 (-0.4–13) 
HbA1c (%) -0.1 (-0.3–0.1) 
Glucose (mmol/L) -0.1 (-0.5–0.1 
Glucose-2 h (mmol/L) -1.2 (-2.3 to -0.1) 
 
Multivariate analyses (n = 102) 
b coefficient (±95 % CI); t value; R2; P 
Change total PA (CPM) -1.4 (-2.4 to -0.4); -3.0; 0.10; 0.003 
Change inactive time (min day-1) 1.6 (0.72–2.5); 3.7; 0.13; <0.001 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
There was a mean difference in PA between 
the two groups of 49 counts per minute per 


Reported limitations  
Reviewer  
Did not ask when the participants performed 
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day, representing a 15 % (95 % CI = 8.7–
21.2; P = 0.01) higher increase in total PA 
level in the intervention group than in the 
control group. 
 
General comments 
No comment 


their last exercise session; no economic 
evaluation 
 
Author 
No comment  
 
Source of funding 
Norwegian ExtraFoundation for Health and 
Rehabilitation through EXTRA funds. 
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Authors: Anderssen SA, Carroll S, Urdal P et al 
Year: 2007 
Citation: Scandinavian Journal of Medicine & Science in Sports 17(6): 687-695 
Country of study: Norway  
Aim of study: Single and combined effects of a one-year diet and exercise intervention on 
metabolic syndrome 
Study design: Randomised, controlled, 2x2 factorial intervention study 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Middle-aged men aged 40 from Oslo 1990-1991 
 
Number of people 
137 
 
Locality 
Oslo, Norway 
 
Recruitment strategy 
Included all men 
 
Response rate  
Not reported 


Characteristics of population 
Age, y 44.9 (2.5); BMI (kg/m2) 29.4 (3.4); Waist 
circumference (cm) 105.4 (8.5); Systolic blood 
pressure (mmHg) 134.0 (11.8); Diastolic blood 
pressure (mmHg) 89.9 (7.8); Total cholesterol 
(mmol/L) 6.40 (0.84); LDL cholesterol (mmol/L) 
4.34 (0.82); HDL cholesterol (mmol/L) 0.98 
(0.16); Fasting glucose (mmol/L) 5.64 (0.64) 
 
Excluded populations 
Women those not 40-41 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Dietary counselling and exercise program 
 
Setting  
Not reported 
 
Delivery 
Not reported  
 
Length of follow-up  
1 year 


Method of allocation 
Simple randomization without blocking 
 
Measurement of exposure 
The attendance of each workout was recorded, 
as was additional physical activity performed 
by some participants. 
 
Comparator 
diet alone, exercise alone, the combination 
of the diet and exercise 


 
Outcomes and Analysis 
Outcomes 
Exercise and body composition 
 
 


Outcome measurement 
Blood samples and questionnaire 
 
Analysis strategy 
X2 tests 
 
Confounders 
Not adjusted 
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Results 
Intervention group 


Results 
Control group 


Before 
Exercise adherence (%) – 
Cardio-respiratory fitness (mL/kg/min) 35.3 
(0.4) 
Body weight (kg) 94.1 (1.0) 
Total energy intake (kJ/day) 10746 (260) 
Energy from fat (%) 33.4 (0.46) 
Saturated fat (g/day) 36.7 (1.2) 
p/s fatty acids ratio 0.47 (0.01) 
Thiocyanate (mmol/L) 68.9 (4.3) 
 
After 
Exercise 
Exercise adherence (%) 61.3 
Cardio-respiratory fitness (mL/kg/min) 2.8 
(0.8)             
Body weight (kg) - 1.3 (0.8)                     
Total energy intake (kJ/day) - 938 (380)          
Energy from fat (%) - 2.0 (0.9)                   
Saturated fat (g/day) - 5.3 (1.7)                     
p/s fatty acids ratio - 0.02 (0.03)                    
Thiocyanate (mmol/L) - 1.4 (4.9)               
 
Diet+exercise 
Exercise adherence (%) 64.7 
Cardio-respiratory fitness (mL/kg/min) 4.7 
(0.5)                     
Body weight (kg)  - 6.5 (0.6)                                   
Total energy intake (kJ/day) - 2168 (411) 
Energy from fat (%) - 5.5 (0.9)                       
Saturated fat (g/day) - 14.4 (1.9)                         
p/s fatty acids ratio 0.13 (0.03)                    
Thiocyanate (mmol/L) - 11.7 (4.2) 


Before 
Exercise adherence (%) – 
Cardio-respiratory fitness (mL/kg/min) 35.3 
(0.4) 
Body weight (kg) 94.1 (1.0) 
Total energy intake (kJ/day) 10746 (260) 
Energy from fat (%) 33.4 (0.46) 
Saturated fat (g/day) 36.7 (1.2) 
p/s fatty acids ratio 0.47 (0.01) 
Thiocyanate (mmol/L) 68.9 (4.3) 
 
After 
Cardio-respiratory fitness (mL/kg/min)   - 2.5 
(0.6) 
Body weight (kg)  0.8 (0.6)     
Total energy intake (kJ/day) - 559 (588) 
Energy from fat (%) - 1.0 (1.0)         
Saturated fat (g/day)  - 2.4 (2.5)         
p/s fatty acids ratio  0.01 (0.02)         
Thiocyanate (mmol/L) 2.3 (5.8) 
 


Results – Group difference 
Not reported 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Both exercise and dietary intervention reduced 
metabolic syndrome prevalence compared with 
control after 1 year of intervention. However, the 
combined diet and exercise intervention was 
significantly more effective than diet or exercise 
alone in the treatment of the metabolic 
syndrome. 
 
General comments 
 


Reported limitations  
Author: Alternative WHO and ATP III metabolic 
syndrome criteria have different thresholds for 
abdominal obesity and HDL level for each sex. 
 
Source of funding 
Research Council of Norway, The Norwegian 
Council of Cardiovascular Diseases and the 
Department of Sports Medicine, Norwegian 
School of Sports Sciences. 
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Authors: Arbour KP, Ginis KAM 
Year: 2004 
Citation: Journal of Applied Biobehavioral Research 9(3): 172-187 
Country of study: Canada 
Aim of study: Effects of forming implementation intentions on the relation between intentions and 
physical activity behaviour 
Study design: Pre-test/post-test experimental design 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Female university and bank office employees 
 
Number of people 
47 
 
Locality 
Two cities in southern Ontario 
 
Recruitment strategy 
Poster advertisements around the university 
campus and in the bank office. Advertising on 
the university website, employee e-mail, and 
staff health newsletter 
 
Response rate  
Not reported 
 
 


Characteristics of population 
Control 
Age 47.78 (7.03), BMI (kg/m2) 27.61 (5.41); 
Leisure-time exercise (in METs) Mild 2.39 
(2.77), Moderate 0.67 (1.08), Strenuous 0.07 
(0.31); Education High school or less 21.7%, 
College courses or more 73.9%; Family 
background  Caucasian 69.6%, Noncaucasian 
30.4% 
 
Experimental 
Age 45.38 (7.55); BMI (kg/m2) 25.96(4.51); 
Leisure-time exercise (in METs) Mild 3.17 
(3.34), Moderate 1.57 (3.15), Strenuous 0.17 
(0.58); Education High school or less 25.0%, 
College courses or more 75.0%; Family 
background Caucasian 54.2%, Noncaucasian 
37.5% 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
30-min video promoting exercise 
 
Setting  
Not reported 
 
Delivery 
Video 
 
Length of follow-up  
2 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Theory of planned behaviour and control 
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Outcomes and Analysis 
Outcomes 
Leisure-time physical activity 
 
Scheduling self-efficacy 
 
Attitudes toward exercise 
 
Subjective norms 
 
Perceived behavioural control 
 
Intention 
 
Physical activity 


Outcome measurement 
Self-reported questionnaire 
 
Analysis strategy 
Independent samples t-tests 
 
Confounders 
Not adjusted 


Results 
Intervention group 


Results 
Control group 


Before 
Attitude 
45.41   (7.15)   
 
Intentions 
 9.29   (2.98)     
 
Perceived behavioural control 
10.92  (3.16)   
 
Scheduling self-efficacy 
56.21 (22.27)   
 
Subjective norm 
11.00 (2.92)   
 
Physical activity 2 days per week 
Not reported 
 
Physical activity >3 days per week 
Not reported 
 
After 
Attitude 
47.27 (6.85) 
 
Intentions 
9.87 (3.38) 
 
Perceived behavioural control 
11.92   (2.10) 
 


Before 
Attitude 
47.00 (7.37)   
 
Intentions 
10.79 (3.76)     
  
Perceived behavioural control 
12.21 (3.06)   
 
Scheduling self-efficacy 
68.63 (24.55)   
 
Subjective norm 
10.89 (3.11)   
 
Physical activity 2 days per week 
Not reported 
 
Physical activity >3 days per week 
Not reported 
 
After 
Attitude 
47.83   (7.13)   
 
Intentions  
9.58   (3.92)      
 
Perceived behavioural control 
11.68    (2.31)    
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Scheduling self-efficacy 
63.37 (28.30) 
 
Subjective norm 
10.87 (3.12) 
 
Physical activity 2 days per week 
3.83 (2.68) 
 
Physical activity >3 days per week 
2.44 (2.33) 


Scheduling self-efficacy 
58.84 (30.91)    
 
Subjective norm 
11.47 (3.61)    
 
Physical activity 2 days per week 
4.22 (2.98) 
 
Physical activity >3 days per week 
2.91 (2.64) 


Results – Group difference 
Not reported 
 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Intentions were a significant predictor of 
behaviour for women in the experimental 
condition. A significant Condition x Time 
interaction was found for scheduling efficacy 
 
General comments 


Reported limitations  
Author 
Small sample size; study conducted during 
coldest months of the year; insufficient time 
period.  
 
Source of funding 
Not reported 
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Authors: Bowen DJ, Fesinmeyer MD, Yasui Y et al 
Year: 2006 
Citation: International Journal of Behavioral Nutrition and Physical Activity 3(1): 34 
Country of study: USA 
Aim of study: Test the effect of a moderate intensity physical activity intervention on the 
endogenous sex hormone profile of postmenopausal women 
Study design: RCT  
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Postmenopausal women, 50 to 75 years at 
entry, sedentary at baseline (< 60 mins/week of 
moderate- or vigorous-intensity recreational 
activity and a maximal oxygen consumption 
<25.0 ml/kg/min), with a BMI ≥ 25.0 kg/m2 (or a 
BMI between 24.0 and 25.0 if percent body fat 
>33.0), not taking hormone replacement 
therapy, no clinical diagnosis of diabetes and 
fasting glucose levels < 140 mg/dL, and non-
smokers. 
 
Number of people 
173 
 
Locality 
Seattle 
 
Recruitment strategy 
Combination of mass mailings and media 
placements 
 
Response rate  
Not reported 


Characteristics of population 
Participants on average were aged 61 years 
and highly educated (91% were high school 
graduates). Less than a third of the participants 
worked full-time, and 86% were non-Hispanic 
White, 4% were African-American, and 6% 
were Asian American  
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Exercise prescription. At least 45 minutes of 
moderate-intensity aerobic exercise 5 days per 
week for 12 months 
 
Setting  
Exercise facility  
 
Delivery 
Not reported 
 
Length of follow-up  
1 year 


Method of allocation 
Not reported 
 
Measurement of exposure 
Multiple visits per week to the exercise facility 
 
Comparator 
No exercise 
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Outcomes and Analysis 
Outcomes 
Mental, physical, and general health. Emotional 
symptoms 
 


Outcome measurement 
Self-report questionnaire 
 
Analysis strategy 
Generalized-estimating-equation modification 
of the linear regression model 
 
Confounders 
Unadjusted regression. Predictors adjusted for 
baseline mental health and general health 


Results 
Intervention group 


Results 
Control group 


Before 
Anxiety 94.49 (11.45)  
Depression 93.56 (11.19) 
General health 79.95 (14.88) 
Physical functioning 85.86 (14.45) 
Perceived stress 79.38 (16.95) 
 
After 
Anxiety 94.36 (10.94) 
Depression 94.31 (10.40) 
General health 83.55 (13.56) 
Physical functioning 88.60 (14.24) 
Perceived stress 78.13 (18.20) 


Before 
Anxiety 94.08 (7.41) 
Depression 91.96 (9.63) 
General health 79.52 (11.83) 
Physical functioning 86.40 (11.55) 
Perceived stress 78.42 (16.03) 
 
After 
Anxiety 95.09 (8.16) 
Depression 93.45 (8.03) 
General health 78.74 (14.08) 
Physical functioning 83.18 (15.49) 
Perceived stress 79.39 (16.02) 
 


Results – Group difference 
Anxiety 0.50 
Depression 0.49 
General health 0.02 
Physical functioning <0.01 
Perceived stress 0.36 
 
Predictors of Mental Health Scores in Intervention Women 
Change from baseline to 12 months 
Adherence  
β 0.02  
P 0.27 
Change in fitness 
β -0.45 
P 0.33 
 
Predictors of General Health Scores in Intervention Women 
Change from baseline to 12 months 
Adherence 
β 0.01  
P 0.40 
Change in fitness 
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β 0.58  
P 0.23 
 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Women achieved and maintained high levels of 
exercise in the intervention group, compared 
with controls, over a 12-month period 
 
General comments 
 


Reported limitations  
Author 
Participants were carefully screened before the 
study for their ability to perform the tasks of the 
research project; participants in this study 
reported higher functioning at baseline 
compared to the general population; residual 
confounding; the control group improved its 
quality of life, and therefore we might be 
underestimating the effects of exercise by 
comparing it to the improved control functioning 
Reviewer  
 
Source of funding 
National Cancer Institute grants (CA69334, 
EF07262, CA09661, CA94880) 
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Authors: Cussler EC, Teixeira PJ, Going SB et al 
Year: 2008 
Citation: Obesity 16(5): 1052-1060 
Country of study: USA 
Aim of study: Compare weight regain in a group of perimenopausal women 
Study design: RCT 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Perimenopausal women between 40 and 55 
years of age, have a BMI between 25.0 and 
38.0 kg/m2, be a nonsmoker, and be free from 
major illnesses 
 
Number of people 
135 
 
Locality 
Tucson, Arizona 
 
Recruitment strategy 
Newspaper and TV advertisements 
 
Response rate  
Not reported 
 


Characteristics of population 
Self-directed completers (n = 52) 
Mean ± s.d. 
Age 48.2 ± 4.2; Weight (kg) 82.0 ± 10.8; BMI 
30.1 ± 3.4; Percent fat 43.2 ± 5.8; Exercise 
energy expenditure (kcal/day)  129 ± 123; 
Energy intake (kcal/day) 1,866 ± 492 
 
Randomized (n = 135)   
Mean ± s.d.   
Age  48.2 ± 4.4; Weight (kg)  83.7 ± 11.8; BMI  
30.7 ± 3.6; Percent fat  44.2 ± 5.4; Exercise 
energy expenditure (kcal/day)  128 ± 124; 
Energy intake (kcal/day)  1,952 ± 506   
 
Excluded populations 
dropped or did not meet inclusion criteria 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Weight maintenance Internet intervention or to 
self-directed weight maintenance after a 4-
month weight loss treatment 
 
Setting  
Internet  
 
Delivery 
Internet 
 
Length of follow-up  
12 month 


Method of allocation 
Block-randomized 
 
Measurement of exposure 
Body weight, physical activity, dietary intake, 
and “mind-body” logs.  Internet use was 
quantified from website logs that recorded 
electronically the number of times a web-based 
interactive log was accessed and filled out. 
 
Comparator 
Internet or self-directed groups  


 
Outcomes and Analysis 
Outcomes 
Weight maintenance 


Outcome measurement 
Weight was monitored weekly 
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Analysis strategy 
Paired and Student’s t-tests were used to test 
the significance of weight changes within and 
between intervention groups.  General linear 
model was then used to confirm.  Baseline 
Observation Carried Forward Method was 
adopted. 
 
Confounders 
Unadjusted 


Results 
Intervention group 


Results 
Control group 


Internet 
Baseline–4 months (n = 66)  
Mean ± s.d.  
Weight (kg)  −5.3 ± 3.6  
BMI  −1.9 ± 1.4  
Percent fat  −3.6 ± 3.3  
Total body fat (kg)  −5.1 ± 3.7  
Fat-free mass (kg)  −0.6 ± 1.4  
Exercise energy expenditure (kcal/day)  151 ± 
196  
Engergy intake (kcal/day)  −442 ± 545  
 
4–16 months (BOCF; n = 66)  
Mean ± s.d.  
Weight (kg)   0.4 ± 5.0  
BMI   1.3 ± 1.8  
Percent fat   0.1 ± 3.6  
Total body fat (kg)   0.6 ± 4.7  
Fat-free mass (kg)   0.3 ± 1.2  
Exercise energy expenditure (kcal/day)   55 ± 
301  
Engergy intake (kcal/day)   123 ± 390  
 
 


Self-directed  
Baseline-4 months (n = 69)   
Mean ± s.d.   
Weight (kg) −5.2 ± 3.8   
BMI −1.9 ± 1.4   
Percent fat −3.3 ± 3.0   
Total body fat (kg) −4.7 ± 3.5   
Fat-free mass (kg) −0.6 ± −0.6   
Exercise energy expenditure (kcal/day) 144 ± 
151   
Engergy intake (kcal/day) −370 ± 471   
 
 
 
4–16 months (BOCF; n = 69)   
Mean ± s.d.   
Weight (kg)  0.6 ±4.0   
BMI  0.9 ± 1.9   
Percent fat  0.2 ± 3.8   
Total body fat (kg)  0.5 ± 4.3   
Fat-free mass (kg)  0.3 ± 1.3   
Exercise energy expenditure (kcal/day)  62 ± 
279   
Engergy intake (kcal/day)  171 ± 399   


Results – Group difference 
Baseline to 4 months: P < 0.001 
Baseline to 4 months Student’s t-test between groups: P = 0.8 
 
Baseline to 16 months: P < 0.001 
End of the maintenance period Student’s t-test: P = 0.5 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
While significant weight loss was maintained 
over follow-up by both groups of women, 
Internet use did not surpass self-direction in 
helping to sustain weight loss.  The results of 
this study showed no significant differences in 


Reported limitations  
Author 
a degree of uneasiness some participants felt 
using the Internet; attrition rate in the Internet 
group was 21.2% compared to 14.5% in the 
self-directed group; women 
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weight regain, exercise energy expenditure, and 
energy intake in those women using the Internet 
compared to the self-directed group. 
 
General comments 
 


in the second of the two cohorts, who entered 
the study 6 months after the first cohort, 
received a more fully developed web-based 
intervention than the women in the first cohort; 
the “Avis” effect; study lacked a systematic 
method to track the group activities of the self-
directed participants; underpowered to detect a 
very small difference in weight change between 
intervention groups; did not include men, other 
ages, and ethnicities 
 
Reviewer  
 
Source of funding 
National Institutes of Health grant DK57453 
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Authors: Elavsky S 
Year: 2010 
Citation: Journal of Sport Exercise Psychology 32(6): 862-880 
Country of study: USA 
Aim of study: Examination of exercise and self-esteem model in middle-aged women 
Study design: Two-year prospective study, previously a randomized controlled trial  
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Middle-aged (42–58 years of age at enrolment) 
women who previously participated in a 4-month 
randomized controlled exercise trial.  Sedentary 
or low active, experiencing menopausal 
symptoms, no history of surgical menopause 
and no hormone therapy use in the last 6 
months 
 
Number of people 
164 
 
Locality 
Not reported 
 
Recruitment strategy 
All participants received a letter announcing the 
follow-up study and were contacted by 
telephone within 2 weeks of receiving the letter 
 
Response rate  
74% 


Characteristics of population 
Walking 
Age 50.5 (3.4); Body mass index 30.4 (7.8); 
Total body fat (%) 37.7 (6.7); Number of 
children* 1.8 (1.2); Marital status (%) 
Married/significant relationship 72.6, 
Divorced/separated 21.0, Single 6.5, Widow 
0.0; Education (%) 1Oth-11th grade 0.0, High 
school graduate 9.7, 1-3  years of college 25.8, 
College/university degree 64.5; Annual 
income*(%) Percent reported 88.9, <$20,000 
12.7, $20,001-$30,000 7.3, $30,001-$40,000 
7.3, >$40,.001 63.5; Race(%) African American 
14.5, White 83.9, Asian 1.6, Other 0.0; 
Ethnicity Hispanic/Latina 0.0; Smoking(%) 
Nonsmokers 90.5, Past smokers 36.8, smokers 
9.5 
  
Yoga 
Age 50.0 (3.7); Body mass index 29.8 (6.8); 
Total body fat (%) 37.9 (5.7); Number of 
children* 2.3 (1.4); Marital status (%) 
Married/significant relationship 80.3, 
Divorced/separated 13.1, Single 4.9, Widow 
1.6; Education (%) 1Oth-11th grade 0.0, High 
school graduate 11.5, 1-3  years of college 
29.5, College/university degree 59.0; Annual 
income(%) Percent reported 83.6 <$20,000 
0.0, $20,001-$30,000 6.6, $30,001-$40,000 
1.6, >$40,.001 75.4; Race(%) African American 
14.8, White 80.3, Asian 4.9, Other 1.6; 
Ethnicity Hispanic/Latina 0.0; Smoking(%) 
Nonsmokers 93.4, Past smokers 25.9, smokers 
6.6 
     
Control 
Age 48.6 (3.5); Body mass index 28.1 (5.9); 
Total body fat (%) 36.9 (5.0); Number of 
children* 1.8 (1.0); Marital status (%) 
Married/significant relationship 69.2, 
Divorced/separated 20.5, Single 7.7, Widow 
2.6; Education (%) 1Oth-11th grade 2.6, High 
school graduate 2.6, 1-3  years of college 25.6, 
College/university degree 69.2; Annual 
income*(%) Percent reported 87.2, <$20,000 
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5.1, $20,001-$30,000 5.1, $30,001-$40,000 
17.9, >$40,.001 59.0; Race(%) African 
American 7.7, White 84.6, Asian 7.7, Other 0.0; 
Ethnicity Hispanic/Latina 7.7; Smoking(%) 
Nonsmokers 92.3, Past smokers 8.3, Smokers 
7.7 
 
Excluded populations 
Women with a history of surgical menopause 
and those who used hormone therapy in the 
previous 6 months. 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Yoga or walking  
 
Setting  
Large gymnasium 
 
Delivery 
Two trained instructors 
 
Length of follow-up  
2 years 


Method of allocation 
Stratified based on menopausal symptom 
frequency  
 
Measurement of exposure 
Instructors monitored participants’ adherence 
to prescribed exercise duration and intensity  
 
Comparator 
Yoga or walking with wait-list control condition 
 


 
Outcomes and Analysis 
Outcomes 
Physical Activity and Body Mass Index, Self-
Esteem, Self-Efficacy 
 


Outcome measurement 
Self-report questionnaire 
 
Analysis strategy 
Longitudinal panel analysis and X2 
 
Confounders 
Not reported  


Results 
Intervention group 


Results 
Control group 


Before 
Walking                                                                                     
R2 Change; β; SE; Critical Value; p-Value 
Direct Effects at T1      
Physical activity 0.018; 0.133; 0.105; 1.269; 
0.205 
Self-efficacy 0.000; 0.000; 0.102; −0.004; 0.997 
BMI 0.011; 0.103; 0.106; 0.972; 0.331 
Physical condition 0.026; 0.160; 0.083; 1.930; 
0.054 


Before 
Not reported  
 
After 
Not reported  
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Strength 0.003; −0.057; 0.103; −0.550; 0.582 
Physical self-worth 0.001; −0.037; 0.062; 
−0.601; 0.548 
Global self-esteem 0.000; −0.001; 0.097; 
−0.013; 0.990 
 
Yoga 
R2 Change; β; SE; Critical Value; p-Value 
Direct Effects at T1      
Physical activity 0.002; 0.047; 0.106; 0.439; 
0.660 
Self-efficacy 0.070; −0.265; 0.100; −2.642; 
0.008 
BMI 0.001; 0.036; 0.106; 0.343; 0.732 
Physical condition 0.002; 0.044; 0.085; 0.517; 
0.605 
Strength 0.012; −0.111; 0.105; −1.056; 0.291 
Physical self-worth 0.000; −0.017; 0.061; 
−0.279; 0.780 
Global self-esteem 0.000; 0.004; 0.097; 0.042; 
0.967 
 
After 
Walking                                                                                     
R2 Change; β; SE; Critical Value; p-Value 
Indirect Effects at T2 (Through T1) 
Physical activity 0.002; 0.043; 0.036; 1.196; 
0.232 
Self-efficacy 0.000; 0.000; 0.044; −0.004; 0.997 
BMI 0.008; 0.091; 0.093; 0.971; 0.332 
Physical condition 0.002; 0.048; 0.058; 0.830; 
0.407 
Strength 0.002; −0.039; 0.073; −0.535; 0.592 
Physical self-worth 0.000; −0.003; 0.075; 
−0.045; 0.964 
Global self-esteem 0.000; 0.001; 0.073; 0.020; 
0.984 
 
Yoga 
R2 Change; β; SE; Critical Value; p-Value 
Indirect Effects at T2 (Through T1) 
Physical activity 0.000; 0.015; 0.034; 0.436; 
0.663 
Self-efficacy 0.013; −0.115; 0.049; −2.361; 
0.018 
BMI 0.001; 0.032; 0.093; 0.342; 0.732 
Physical condition 0.005; −0.072; 0.058; −1.240; 
0.215 
Strength 0.009; −0.094; 0.073; −1.278; 0.201 
Physical self-worth 0.008; −0.088; 0.075; 
−1.199; 0.242 
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Global self-esteem 0.002; −0.048; 0.073; 
−0.653; 0.514 
Results – Group difference 
Not reported 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Results indicate that middle-aged women can 
enhance how they perceive their condition and 
body attractiveness by continued participation in 
physical activity, increasing their self-efficacy, 
and maintaining healthy BMI levels 
 
General comments 
An incentive to participate was offered in the 
form of a lottery for one of four $250 cash prizes 
 
Demographic data from Elavsky S, McAuley E. 
Exercise and self-esteem in menopausal 
women: A randomized controlled trial involving 
walking and yoga. American Journal of Health 
Promotion. 2007b; 22(2):83–92. [PubMed: 
18019884] 
 
 


Reported limitations  
Author 
Self-report; physical activity assessment 
included estimates for leisure-time activities 
only; majority of participants were white, well 
educated, of above-average socioeconomic 
status, and overall healthy; low response rate; 
recall bias 
 
Reviewer  
Results of those in control group not reported 
 
Source of funding 
Grant Number K 12HD055882, “Career 
Development Program in Women’s Health 
Research at Penn State,” from the National 
Institute of Child Health and Human 
Development and the National Institute on 
Aging under Award No. AG12113. 
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Authors: Ferney SL, Marshall AL, Eakin EG et al 
Year: 2009 
Citation: Preventive Medicine 48(2): 144-150 
Country of study: Australia 
Aim of study: Evaluate the use of a local neighbourhood environment-focused physical activity 
website and its effects on walking and overall physical activity in middle-aged adults 
Study design: RCT 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Aged between 45 and 60 years, had home 
Internet access, were able to speak and read 
English and were not meeting the current PA 
guidelines 
 
Number of people 
106 
 
Locality 
Brisbane, Australia 
 
Recruitment strategy 
Advertisements in the community newspaper 
and a letterbox drop 
 
Response rate  
Not reported 
 


Characteristics of population 
Intervention  
Mean ± SD 
Age 51.7 ± 4.1; Female 40 (77); Occupation 
Manager/administrator 29 (56); Other 24 (44) 
Education High school 14 (27); >High school 
39 (75); Employment status Full time 27 (52), 
Other 25 (48), Retired 5 (10); Marital status 
Married/living with partner 36 (69); 
Single/widowed/divorced 17 (33); Children at 
home Yes 32 (62); BMI Normal 14 (27), 
Overweight/obese 36 (69) 
 
Control 
Mean ± SD 
Age 52.2 ± 5.0; Female 36 (66); Occupation 
Manager/administrator 24 (46); Other 30 (44); 
Education High school 18 (33), > High school 
36 (67); Employment status Full time 29 (54), 
Other 25 (46); Retired 5 (9); Marital status 
Married/living with partner 39 (72); 
Single/widowed/divorced 15 (26); Children at 
home Yes 30 (55); BMI Normal 28 (53), 
Overweight/obese 25 (47) 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Neighbourhood environment-focused website 
 
Setting  
Workplace 
 
Delivery 
Internet  
 


Method of allocation 
Single-blind computer generated randomization 
sequence 
 
Measurement of exposure 
Monitored website use, and self-reported total 
walking via telephone interviews 
 
Comparator 
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Length of follow-up  
26 week 


Motivational-information website intervention 


 
Outcomes and Analysis 
Outcomes 
Physical activity 
 


Outcome measurement 
Self-report 
 
Analysis strategy 
Intention-to-Treat with one-way repeated 
measures ANOVAS with post hoc Scheffe tests 
 
Confounders 
Adjusted for group and time 


Results 
Intervention group 


Results 
Control group 


Before 
Mean (SD)  
Walking anywhere in the neighbourhood 
(min/wk) 
Neighbourhood 59.2 (76.9) 
 
Walking along the community walking path 
(min/wk) 
Neighbourhood 38.5 (72.6) 
 
Total walking (min/wk) 
Neighbourhood 81.6 (77.9) 
 
Total physical activity (min/wk) 
Neighbourhood 160.3 (167.3) 
 
Neighbourhood walking  (min/week) 
User 56.5 (67.2)  
 
Community walking path (min/week) 
User 36.6 (58.6)  
 
Total walking (min/week) 
User 80.8 (71.2)  
 
Total physical activity  (min/week) 
User 172.4 (183.3) 
 
After 
Walking anywhere in the  neighbourhood 
(min/wk) 
Neighbourhood 76.6 (81.0)  
 
Walking along the  community walking path 


Before 
Mean (SD)  
Walking anywhere in the neighbourhood 
(min/wk) 
Comparison 56.7 (54.0) 
 
Walking along the community walking path 
(min/wk) 
Comparison 23.6 (39.5) 
 
Total walking (min/wk) 
Comparison 103.8 (116.5) 
 
Total physical activity (min/wk) 
Comparison 194.8 (184.3) 
 
Neighbourhood walking  (min/week) 
Non-user 63.3 (90.9) 
 
Community walking path (min/week) 
Non-user 41.2 (90.9)  
 
Total walking (min/week) 
Non-user 82.9 (88.8)  
 
Total physical activity  (min/week) 
Non-user 142.4 (142.9) 
 
After 
Walking anywhere in the  neighbourhood 
(min/wk) 
Comparison 72.4 (81.1) 
 
Walking along the  community walking path 







 23 


(min/wk) 
Neighbourhood 45.4 (68.5)  
 
Total  walking (min/wk) 
Neighbourhood 108.5 (96.4)  
 
Total  physical activity (min/wk) 
Neighbourhood 218.1 (175.7)  
 
Neighbourhood walking  (min/week) 
User 89.7 (84.1) 
 
Community walking path (min/week) 
User 59.2 (78.4) 
 
Total walking (min/week) 
User 117.4 (94.4) 
 
Total physical activity  (min/week) 
User 226.6 (169.7) 


(min/wk) 
Comparison 35.6 (66.9) 
 
Total  walking (min/wk) 
Comparison 108.6 (99.0) 
 
Total  physical activity (min/wk) 
Comparison 207.5 (197.3) 
 
Neighbourhood walking  (min/week) 
Non-user 57.4 (73.9) 
 
Community walking path (min/week) 
Non-user 25.0 (44.9) 
 
Total walking (min/week) 
Non-user 95.2 (100.1) 
 
Total physical activity  (min/week) 
Non-user 205.5 (187.8)  


Results – Group difference 
Not reported 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Meaningful increases in physical activity relative 
to the comparison website. 
 
General comments 
 


Reported limitations  
Author 
Lack of a no-treatment control group; the 
Comparison group participants did report 
higher levels of PA at baseline; self-report 
measures of PA were used 
 
Reviewer  
Suburbs chosen based being deemed 
relatively ‘high walkable’ in terms of their 
aesthetics, street connectivity and access to 
services which may represent a selection bias 
 
Source of funding 
National Health and Medical Research Council 
of Australia (NHMRC) program grant 
(#301200) and by a research Infrastructure 
Grant from Queensland Health 
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Authors: Gaston MH, Porter GK, Thomas VG 
Year: 2007 
Citation: Journal of the National Medical Association 99(4): 428 
Country of study: USA 
Aim of study: To evaluate the effectiveness of Prime Time Sister Circles 
Study design: Pre-test and post-test 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
African-American women aged >35 
 
Number of people 
134 
 
Locality 
Illinois; Washington, DC; Florida; and 
Maryland 
 
Recruitment strategy 
Recruitment from sites intervention was 
delivered 
 
Response rate  
Not reported at baseline, 77.7% at six months 
and 88.1% at 12 months. 
 


Characteristics of population 
Mean Age 54.4 years; SD=9.46; Age (Years) 35-
44 18.0, 45-55 36.1, 56 45.9; Children Yes 79.9; 
Education Level High school  or less 2.3, High 
school  diploma 4.5, Some college/technical 
26.5; College graduate 66.7; Marital Status 
Widowed 11.2, Divorced 20.1, Separated 5.2, 
Married 42.5, Not married, with live-in partner 
3.7; Single, no live-in partner 17.2; Employment 
Status Employed 50.7, Retired 18.7, Not 
employed 4.5; Personal Yearly Income <$20,000 
8.7, $20,001-30,000 15.9, $30,001-40,000 15.1, 
$40,001-50,000 15.1, >$50,001 45.2 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Educational workshop and a “sister-to-sister” 
support structure 
 
Setting  
Four churches, a state health education 
centre, a mental health centre, a community 
centre, a hospital, a feminist bookstore, a 
predominantly African-American college and a 
social club 
 
Delivery 
workshop conducted by the mid-life African-
American female co-leaders of the project 
 
Length of follow-up  
12 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Comparison group received an educational book 
but did not receive a curriculum, facilitator, 
expert consultants or stipend. 
 


 
Outcomes and Analysis 
Outcomes Outcome measurement 
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Perception of overall health, self-care, Nutrition 
and eating patterns 
 


Self-report questionnaire 
 
Analysis strategy 
T tests 
 
Confounders 
Unadjusted  


Results 
Intervention group 


Results 
Control group 


Before 
Not reported 
 
After 
Percent Reported Change "a Lot" 
Utilized stress management strategies 66.0% 
Prioritized their health before care of others 
65.3% 
Incorporated healthy eating habits 78.4% 
Engaged in regular exercise 58.5% 
Changed diet to prevent disease 100.0% 


Before 
Not reported 
 
After 
Not reported 
 
 


Results – Group difference 
 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Statistically significant increase in the women's 
involvement in physical activity at 12 months. 
A significant.10-week difference was found in 
the women's diet, with them reporting eating 
more nutritious foods 
 
General comments 
 


Reported limitations  
Author 
Small number of comparison groups and sample 
size; non-random recruitment and assignment to 
the intervention and comparison groups; 
participants were mostly college-educated, 
middle-income women; self-report data 
 
Reviewer  
Does not report baseline measures; does not 
report intervention and comparison group data 
separately  
 
Source of funding 
The Ford Foundation and the Office of Policy & 
Planning, of the School of Medicine, University 
of Maryland.  
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Authors: Hageman PA, Walker SN, Pullen CH 
Year: 2005 
Citation: Journal of Geriatric Physical Therapy 28(1): 28-33 
Country of study: USA 
Aim of study: Examined the feasibility and effectiveness of using the Internet to deliver behaviour 
change interventions for promoting physical activity 
Study design: Pre-test/post-test comparison experimental design 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Women ages 50-69 years, were English 
speaking, had access to a computer with 
Internet capacity in their home, and answered 
no to all questions on the Physical Activity 
Readiness Questionnaire. 
 
Number of people 
31  
 
Locality 
Not reported 
 
Recruitment strategy 
Newspaper advertisement  
 
Response rate  
Not reported 
 


Characteristics of population 
Control 
n % 
Ethnic - Racial Background White 16 (100.0), 
Black 0, Asian or Pacific Islander 0; Marital 
Status Married 13 (81.3), Widowed   1 (6.3), 
Divorced/separated  2 (12.5), Never married; 
Education Level High school graduate 3 (18.8), 
Some college   5 (31.3), College graduate or 
higher   8 (50.1); Employment Status Full time  5 
(31.3), Part time   3 (18.8), Homemaker   3 
(18.8), Retired   4 (25.0), Unemployed   1 (6.3); 
Yearly Income 20 K to 39 K   3 (18.8), 40 K to 59 
K   7 (43.8), 60 K or above   4 (25.0), Prefer not 
to answer   2 (12.5) 
 
Experimental 
n (%)   
Ethnic - Racial Background White 13 (86.7), 
Black 1 (6.7), Asian or Pacific Islander 1 (6.7); 
Marital Status Married 10 (66.7), Widowed 0, 
Divorced/separated 3 (20.0), Never married 2 
(13.3); Education Level High school graduate 2 
(13.3), Some college 5 (33.3), College graduate 
or higher 8 (53.3); Employment Status Full time 
11 (73.3), Part time 1 (6.7), Homemaker 1 (6.7), 
Retired 1 (6.7), Unemployed 1 (6.7); Yearly 
Income 20 K to 39 K 4 (26.7), 40 K to 59 K 3 
(20.0), 60 K or above 5 (33.3), Prefer not to 
answer 3 (20.0)   
 
Excluded populations 
Men, non-English speaking, those with no 
access to a computer with internet 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Newsletters from the Internet.  Tailoring was 
accomplished by creating a library of 350 text 


Method of allocation 
Not reported 
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messages that corresponded to individual 
responses obtained at the baseline 
assessment related to level of self-reported 
physical activity, benefits and barriers to 
activity and self-efficacy and initial goals for 
activity 
 
Setting  
Internet  
 
Delivery 
Internet 
 
Length of follow-up  
3 months 


Measurement of exposure 
Not reported 
 
Comparator 
Tailored or standard newsletter groups 
 


 
Outcomes and Analysis 
Outcomes 
Physical activity, perceived barriers and 
benefits 


Outcome measurement 
Self-reported questionnaire 
 
Analysis strategy 
Repeated measures ANOVAs.  Post-hoc 
analyses were completed using the Bonferroni 
adjustment for multiple comparisons. 
 
Confounders 
Not reported 


Results 
Intervention group 


Results 
Control group 


Before 
Rockport Fitness Walking Test 
VO2max (ml/kg/min) 26.69 + 6.2 
Modified  Sit-and-Reach (cm) 27.63 + 4.3 
Body Fat (%) 33.72 + 4.9 
Modified 7-Day Activity Survey 
Kcal/Kg/Day 28.70 + 5.0          
Calories Expended Daily 2076.29 + 567.3   
Moderate or Greater Physical Activity  in Past 
Week (min) 937.63 + 616.5    
 
After 
Rockport Fitness Walking Test 
VO2max (ml/kg/min) 27.52 + 9.3 
Modified  Sit-and-Reach (cm) 29.50 + 7.0 
Body Fat (%) 32.96 + 6.3 
Modified 7-Day Activity Survey 
Kcal/Kg/Day 26.54 + 4.98      
Calories Expended Daily 1910.08 + 457.5    
Moderate or Greater Physical Activity  in Past 
Week (min) 672.53 + 643.9    


Before 
Rockport Fitness Walking Test 
VO2max (ml/kg/min) 25.59 + 7.4 
Modified  Sit-and-Reach (cm) 29.57 + 6.3 
Body Fat (%) 34.10 + 5.6 
Modified 7-Day Activity Survey 
Kcal/Kg/Day 28.89 + 5.7          
Calories Expended Daily 2173.11 + 518.1   
Moderate or Greater Physical Activity  in Past 
Week (min) 1228.06 + 1194.7   
 
After 
Rockport Fitness Walking Test 
VO2max (ml/kg/min) 23.59 + 9.3 
Modified  Sit-and-Reach (cm) 32.76 + 7.6 
Body Fat (%) 30.81 + 7.8 
Modified 7-Day Activity Survey 
Kcal/Kg/Day 27.34 + 4.62      
Calories Expended Daily 2070.55 + 395.9   
Moderate or Greater Physical Activity  in Past 
Week (min) 906.00 + 775.8    
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Results – Group difference 
Tailored  
Rockport Fitness Walking Test 
VO2max (ml/kg/min) 3.1% increase 
Modified  Sit-and-Reach (cm) 6.7% increase 
Body Fat (%) 0.7% decrease 
Modified 7-Day Activity Survey 
Kcal/Kg/Day 7.6% decrease 
Calories Expended Daily 8.0% decrease 
Moderate or Greater Physical Activity  in Past Week (min) 8.0% decrease 
 
Standard   
Rockport Fitness Walking Test 
VO2max (ml/kg/min) 7.8% decrease 
Modified  Sit-and-Reach (cm)10.8% increase 
Body Fat (%) 9.6% decrease 
Modified 7-Day Activity Survey 
Kcal/Kg/Day 5.4% decrease 
Calories Expended Daily 4.7% decrease 
Moderate or Greater Physical Activity  in Past Week (min) 4.7% decrease 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Self-reported physical activity did not increase 
although selected biomarkers did improve. 
 
General comments 
 


Reported limitations  
Author 
Did not separate tailored versus standard group 
responses 
 
Reviewer  
Unknown participation rate; some self-reported 
measures of physical activity 
 
Source of funding 
School of Allied Health Professions, College of 
Medicine, University of Nebraska Medical 
Center, Omaha, NE 
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Authors: Hardcastle PA, Taylor AH, Bailey MP et al 
Year: 2013 
Citation: International Journal of Behavioral Nutrition and Physical Activity 10(1): 40 
Country of study: UK 
Aim of study: Evaluated the effectiveness of a six-month low-intensity motivational interviewing 
intervention 
Study design: RCT 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Aged 18–65 years and needed to exhibit at 
least one of the following CVD risk factors; 
excess weight (BMI of 28 or more, based on a 
value used in the recruiting GP practice), 
hypertension (SBP/DBP at least 150/90 
mmHg), or hypercholesterolemia (at least 5.2 
mmol.l-1). 
 
Number of people 
358 
 
Locality 
 
Recruitment strategy 
Participants were drawn from a patient 
electronic database.  Contacted by mail with 
an invitation letter and information sheet telling 
them about the study. 
 
Response rate  
28% 
 


Characteristics of population 
Control 
Age (years) 50.41 (0.95); Blood Pressure SBP 
(mmHg) 132.45 (1.57); DBP (mmHg) 82.41 
(0.91); BMI (kg/m2) 34.28 (0.61); Bodyweight 
(kg) 91.73 (1.50); Cholesterol (mmol/L) 5.42 
(0.09); Triglycerides (mmol/L) 1.73 (0.09); HDL 
(mmol/L) 1.53 (0.04); LDL (mmol/L) 3.03 (0.10); 
Fat intake (% per day) 23.72 (0.67); Fruit and 
Vegetables (portions/  day) 6.88 (0.39); Total PA 
(Met-min/week) 2195.67 (243.83); Vigorous PA 
(Met-min/week) 709.27 (145.66); Moderate  PA 
(Met-min/week) 554.39 (106.62); Walking PA 
(Met-min/week) 1011.92 (88.06) 
 
Experimental 
Age (years) 50.10 (0.74); Blood Pressure SBP 
(mmHg) 133.28 (1.25); DBP (mmHg) 83.52 
(0.72); BMI (kg/m2) 33.67 (0.38); Bodyweight 
(kg) 93.70 (1.20); Cholesterol (mmol/L) 5.48 
(0.08); Triglycerides (mmol/L) 1.96 (0.09); HDL 
(mmol/L) 1.46 (0.03); LDL (mmol/L) 2.94 (0.09); 
Fat intake (% per day) 23.85 (0.55); Fruit and 
Vegetables (portions/  day) 6.41 (0.31); Total PA 
(Met-min/week) 1828.45 (153.24); Vigorous PA 
(Met-min/week) 585.76 (93.22); Moderate  PA 
(Met-min/week) 437.05 (81.82); Walking PA 
(Met-min/week) 1205.33 (137.36) 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Low-intensity motivational interviewing 
 
Setting  
Primary care 


Method of allocation 
The randomisation protocol was stratified by 
gender and age based on patient records. The 
patients within each stratum were divided into 
blocks of 12 and then randomly allocated to the 
MI intervention and minimal intervention groups 
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Delivery 
Face-to-face consultation with a physical 
activity specialist or registered dietician 
 
Length of follow-up  
18 months 


using computer generated random numbers by a 
ratio of 7:5. 
 
Measurement of exposure 
Not reported 
 
Comparator 
MI counselling intervention or minimal 
intervention 


 
Outcomes and Analysis 
Outcomes 
Blood pressure, Cholesterol, Physical activity, 
Diet 
 


Outcome measurement 
Self-report questionnaire and biomedical 
measures 
 
Analysis strategy 
Intent-to-treat analyses.  Mixed-model 
ANCOVAs with repeated measures on the first 
factor and Bonferroni correction for multiple 
comparisons and hierarchical multiple linear 
regression 
 
Confounders 
Not reported 


Results 
Intervention group 


Results 
Control group 


Before 
Total Met Minutes/wk 1854.08 (2174.67)  
Walking Met Minutes/wk 996.07 (1116.59) 
Moderate Met Minutes/wk 440.69 (1091.22)  
Vigorous Met Minutes p/wk 590.05 (1294.38) 
Stage of Change 3.22 (1.36)  
BMI 33. 66 (5.12)  
Bodyweight 93.64 (15.93) 
Fat Intake (% fat intake per day) 23.87 (7.67) 
Fruit & Vegetable Intake (portions per day) 
6.31 (4.02)  
SBP (mmHg)  133.12 (16.53)  
DBP (mmHg)  83.42 (9.63)                    
Cholesterol (mmol.l-1) 5.51 (1.01)                       
HDL (mmol.l-1) 1.46 (0.38)                     
LDL (mmol.l-1) 2.96 (1.14) 
Triglycerides (mmol.l-1) 1.96 (0.79)      
                 
After 
Total Met Minutes/wk 3153.67 (3393.64)  
Walking Met Minutes/wk 1265.14 (1352.25)  
Moderate Met Minutes/wk 861.61 (1526.16)  
Vigorous Met Minutes p/wk 1060.74 (2119.54)  
Stage of Change 3.19 (1.61)  


Before 
Total Met Minutes/wk 2278.56 (2820.37)  
Walking Met Minutes/wk 1242.45 (1432.69)   
Moderate Met Minutes/wk 576.15 (1159.23)  
Vigorous Met Minutes p/wk 746.55 (1672.04)  
Stage of Change  3.47 (1.40)  
BMI 33.37 (4.47)  
Bodyweight 91.38 (16.88)  
Fat Intake (% fat intake per day) 23.89 (7.70)                    
Fruit & Vegetable Intake (portions per day) 6.94 
(4.48) 
SBP (mmHg) 132.41 (17.33)  
DBP (mmHg) 81.92 (9.27)                   
Cholesterol (mmol.l-1) 5.39 (0.93)                       
HDL (mmol.l-1) 1.52 (0.43)                       
LDL (mmol.l-1) 3.01 (1.08)                       
Triglycerides (mmol.l-1) 1.77 (1.02)     
 
After 
Total Met Minutes/wk 3272.10 (3874.99)  
Walking Met Minutes/wk 1327.70 (1641.78)    
Moderate Met Minutes/wk 1086.24 (1670.45)    
Vigorous Met Minutes p/wk 972.04 (2023.38)    
Stage of Change 2.87 (1.68)    
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BMI 33.68 (4.77)  
Bodyweight  94.12 (15.66)  
Fat Intake (% fat intake per day) 22.97 (7.26)                          
Fruit & Vegetable Intake (portions per day) 
6.30 (3.76)                            
SBP (mmHg) 128.98 (14.43)  
DBP (mmHg) 82.40 (9.03)                         
Cholesterol (mmol.l-1) 5.36 (1.03)                          
HDL (mmol.l-1) 1.33 (0.35)                           
LDL (mmol.l-1) 3.28 (1.05)                            
Triglycerides (mmol.l-1) 1.65 (1.01) 


BMI 34.04 (4.88)  
Bodyweight 92.75 (17.37)  
Fat Intake (% fat intake per day) 20.41 (5.96) 
Fruit & Vegetable Intake (portions per day) 6.23 
(3.58) 
SBP (mmHg) 129.96 (17.75)  
DBP (mmHg) 82.81 (8.13)  
Cholesterol (mmol.l-1)  5.52 (1.03)  
HDL (mmol.l-1) 1.39 (0.41)  
LDL (mmol.l-1)  3.48 (0.94)  
Triglycerides (mmol.l-1)  1.55 (0.78)         


Results – Group difference 
Effect size (Partial eta-squared) 
Total Met Minutes/wk .016 
Walking Met Minutes/wk .040 
Moderate Met Minutes/wk .008 
Vigorous Met Minutes p/wk .007 
Stage of Change .033 
BMI .028 
Bodyweight .013 
Fat Intake (% fat intake per day) .028 
Fruit & Vegetable Intake (portions per day) .005 
SBP (mmHg) .012 
DBP (mmHg) .038 
Cholesterol (mmol.l-1) .042  
HDL (mmol.l-1) .000 
LDL (mmol.l-1)  .010 
Triglycerides (mmol.l-1)  .004 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
A low-intensity MI counselling intervention is 
effective in bringing about long-term changes 
in some, but not all, health-related outcomes 
(walking, cholesterol levels) associated with 
CVD risk 
 
General comments 
 


Reported limitations  
Author 
Low  participation rate; low uptake of the 
intervention; other important biomedical markers 
such as insulin and HbA1C were not measured; 
measures of skinfold and other body 
composition outcomes were not measured; 
availability of resources; self-reported measures 
of physical activity and dietary behaviour; did not 
set out to determine a full the cost-benefit 
analysis of the intervention 
 
Reviewer  
 
Source of funding 
Eastbourne Downs Primary Care Trust 
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Authors: Hötting K, Reich B, Holzschneider K et al 
Year: 2012 
Citation: Health Psychology 31(2): 145-155 
Country of study: Germany 
Aim of study: To demonstrate feasibility and impact of a phone-based small-change weight loss 
intervention 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Sedentary, healthy, middle-aged adults 
between 40 and 56 years of age. 
 
Number of people 
68 
 
Locality 
 
Recruitment strategy 
Advertisements in local newspapers, local 
radio stations, and announcements in shops, 
cinemas, and companies 
 
Response rate  
Not reported 
 


Characteristics of population 
Control 
Age (mean, SD) 47.06 (4.33); Gender 
(female/male) 11/7; Depression score (mean, 
SD) 11.89 (7.94); Vocabulary scored  (mean, 
SD) 125.22 (15.13); Body mass index (mean, 
SD) 24.91 (4.35); VO2peak (ml/min/kg; mean, 
SD) 30.41 (6.93); Self-reported physical activity 
(hours/week, mean, SD) 7.22 (7.35); Self-
reported physical activity (MET per week, mean, 
SD) 25.90 (26.96) 
 
Experimental 
Cycling  
Age (mean, SD) 48.06 (4.32); Gender 
(female/male) 23/13; Depression score (mean, 
SD) 9.60 (5.60); Vocabulary scored  (mean, SD) 
120.61 (12.48); Body mass index (mean, SD) 
26.98 (4.38); VO2peak (ml/min/kg; mean, SD) 
28.30 (6.04); Self-reported physical activity 
(hours/week, mean, SD) 5.65 (3.89); Self-
reported physical activity (MET per week, mean, 
SD) 19.93 (13.68) 
 
Stretching  
Age (mean, SD) 48.22 (4.41); Gender 
(female/male) 22/10; Depression score (mean, 
SD) 9.97 (6.39); Vocabulary scored  (mean, SD) 
121.03 (15.59); Body mass index (mean, SD) 
25.46 (3.28); VO2peak (ml/min/kg; mean, SD) 
30.47 (4.81); Self-reported physical activity 
(hours/week, mean, SD) 6.71 (5.27); Self-
reported physical activity (MET per week, mean, 
SD) 24.41 (20.02) 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
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Intervention  
Cycling or stretching.  The aerobic endurance 
group exercised on stationary indoor bicycles.  
The stretching program encompassed 
stretching and toning of the whole body as well 
as exercises to improve coordination and 
flexibility. 
 
Setting  
A hall 
 
Delivery 
Not reported 
 
Length of follow-up  
Not reported.  Intervention took 6.8 months 
(range: 4.7–10.3 months, SD 1.1) 


Method of allocation 
Not reported 
 
Measurement of exposure 
Recorded attendance  
 
Comparator 
Cycling or stretching with control 
 
 


 
Outcomes and Analysis 
Outcomes 
Physical activity, cognition 
 


Outcome measurement 
Self-report questionnaire and cognitive tasks 
 
Analysis strategy 
ANOVA  
 
Confounders 
Unadjusted 
 


Results 
Intervention group 


Results 
Control group 


Before 
Cycling 
Attention                      162.00 (31.86)  
Episodic memory 
Learning score                   58.92 (7.58)  
Episodic memory 
Recognition score             13.28 (1.56)  
Perceptual speed             72.93 (15.72)  
Executive functions          43.68 (9.98)  
Spatial reasoning          51.94 (16.59)   
 
Stretching 
Attention                       163.47 (27.82)           
Episodic memory 
Learning score                   60.72 (6.34)               
Episodic memory 
Recognition score              14.25 (1.37)               
Perceptual speed             74.31 (16.45)             
Executive functions          45.91 (12.60)             


Before 
Attention                       169.17 (30.20)  
Episodic memory 
Learning score              58.89 (8.55)  
Episodic memory 
Recognition score             13.67 (1.50) 
Perceptual speed             68.15 (12.78)  
Executive functions          44.67 (13.55)  
Spatial reasoning          56.72 (12.29) 
 
After 
Attention                     179.61 (34.03) 
Episodic memory 
Learning score                   60.11 (10.60) 
Episodic memory 
Recognition score              13.78 (1.52) 
Perceptual speed              64.83 (13.07) 
Executive functions          41.53 (10.23) 
Spatial reasoning          59.89 (10.36) 
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Spatial reasoning          54.47 (9.73)               
 
After 
Cycling 
Attention                    169.44 (34.09) 
Episodic memory 
Learning score              63.75 (6.70)  
Episodic memory 
Recognition score              14.36 (0.99)  
Perceptual speed              67.86 (12.64) 
Executive functions          40.97 (10.92) 
Spatial reasoning          55.19 (15.00)  
 
Stretching 
Attention            180.19 (31.97)           
Episodic memory 
Learning score                  66.69 (4.30)               
Episodic memory 
Recognition score              14.59 (0.80)               
Perceptual speed              69.54 (15.59)             
Executive functions          42.47 (13.82)             
Spatial reasoning          58.78 (10.54)             
 


 
 


Results – Group difference 
Not reported 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Cardiovascular fitness has beneficial effects 
even in high-functioning middle-aged 
participants, but that these benefits are very 
specific to memory functions rather than a 
wider range of cognitive functions. 
 
General comments 
 


Reported limitations  
Author 
Control group consisted of participants who 
decided after the baseline assessment or after 
only a few training sessions not to participate in 
the six months training; changes in both exercise 
groups might be attributable to general 
enrichment effects rather than physical 
exercising;  
 
Reviewer  
 
 
Source of funding 
The German Research Foundation (DFG 
HO3924/1-1 and 1-2). 
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Authors: Kamada M, Kitayuguchi J, Inoue S et al 
Year: 2013 
Citation: International Journal of Behavioral Nutrition and Physical Activity 10(1): 44 
Country of study: Japan 
Aim of study: Evaluate the effectiveness of a community-wide campaign for promoting physical 
activity in middle-aged and elderly people 
Study design: Cluster randomized controlled trial 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Residents aged 40 to 79 years.  
 
Number of people 
4414 
 
Locality 
Unnan, Shimane Prefecture, Japan 
 
Recruitment strategy 
Population-based random-sample.  
 
Response rate  
73.6% 
 


Characteristics of population 
Control 
Male 510 (47.3), Age, years Mean ± SD 61.0 ± 
10.6, 40-59 471 (43.7), 60-79 607 (56.3); Body 
mass index, kg/m2 Mean ± SD 22.5 ± 3.2, <18.5 
83 (8.1), ≥18.5- < 25 744 (72.2), ≥25 204 (19.8); 
Self-rated health Excellent/good 878 (81.9), 
Fair/poor 194 (18.1); Years of education, mean ± 
SD 11.5 ± 2.3; Employed 695 (69.6), 
Engagement in farming 552 (52.4), Chronic 
disease history 659 (61.1), Regular physical 
activity 574 (64.6); Total walking time, 
mins/week Median (interquartile range) 60 (0–
210), ≥150 311 (37.7); Flexibility activity Daily 
253 (24.4), Not daily but occasionally 463 (44.7), 
Not at all 320 (30.9); Muscle-strengthening 
activity, days/week, Median (interquartile range) 
0 (0–3), ≥2 348 (38.0); Median (interquartile 
range) VAS pain score Low back 5 (0–32), Knee 
0 (0–7); Chronic musculoskeletal pain Low back 
133 (13.1), Knee 95 (9.1) 
 
Experimental 
Male 1540 (46.2); Age, years Mean ± SD 60.7 ± 
10.5, 40-59 1514 (45.4), 60-79 1822 (54.6); 
Body mass index, kg/m2 Mean ± SD 22.6 ± 3.1, 
<18.5 226 (7.0), ≥18.5- < 25 2352 (72.9), ≥25 
650 (20.1); Self-rated health Excellent/good 
2722 (82.7), Fair/poor 569 (17.3); Years of 
education, mean ± SD 11.5 ± 2.4; Employed 
2101 (68.7), Engagement in farming 1626 
(49.7), Chronic disease history 2059 (61.7), 
Regular physical activity 1745 (63.0); Total 
walking time, mins/week Median (interquartile 
range) 60 (0–200), ≥150 914 (36.4); Flexibility 
activity Daily 772 (23.8), Not daily but 
occasionally 1548 (47.7), Not at all 922 (28.4); 
Muscle-strengthening activity, days/week 
Median (interquartile range) 0 (0–3), ≥2 1080 
(37.7); Median (interquartile range) VAS pain 
score Low back 8 (0–36), Knee 0 (0–13); 
Chronic musculoskeletal pain Low back 441 
(14.1), Knee 360 (11.2) 
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Excluded populations 
Respondents who could not walk unaided 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Physical activity, information, education, and 
support delivery 
 
Setting  
Community  
 
Delivery 
Information delivery. Flyers, leaflets, 
community 
newsletters, posters, banners, and local audio 
broadcasts 
 
Education delivery. Outreach health education 
program and mass- and individual 
encouragement by professionals during 
medical check-ups and various community 
events, including sports events and festivals.  
 
Support delivery. Development of social (peer) 
support 
 
Length of follow-up  
1 year 


Method of allocation 
12 clusters were randomly sampled, with 
stratification by blocking within population 
density category strata, and randomly allocated 
to three intervention clusters per control cluster 
 
Measurement of exposure 
The intervention, flyers, leaflets, and community 
newsletters were delivered to the household 
directly in the intervention communities, and the 
audio messages were only delivered to 
households in the intervention communities by 
using the cable network. Educational activities 
were implemented only at community events in 
which all participants were residents living in the 
relevant intervention community 
 
Comparator 
Information leaflets or control 
 


 
Outcomes and Analysis 
Outcomes 
Physical activity, pain  


Outcome measurement 
Self-report  
 
Analysis strategy 
Generalized linear mixed model 
 
Confounders 
sex, age, BMI, self-rated health, years of 
education, employment, farming, chronic low 
back and knee pain, chronic disease history, 
category of population density, engagement in 
regular PA at baseline, group allocation and 
community 


Results 
Intervention group 


Results 
Control group 


Before 
Not reported 


Before 
Not reported 
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After 
Not reported 


 
After 
Not reported 


Results – Group difference 
Control 
No (%) Effect size 
Engaging regular physical activity at follow-up  451 (60.3)  
Change from not engaging to engaging 58 (26.9) 
 
Total walking time, mins/week 
Median (IQR) change 0 (−60-45)  
≥150 at follow-up 232 (34.3)  
Change from not ≥150 to ≥150 66 (18.9)  
 
Flexibility activity 
Daily at follow-up 190 (22.9)  
Change from not daily to daily 
 
Muscle-strengthening activity, days/week 
Median (IQR) change 0 (0–0)  
≥2 at follow-up 261 (32.5)  
Change from not ≥2 to ≥2 52 (12.8) 
 
Group A  
No (%) Effect size 
Engaging regular physical activity at follow-up 482 (60.3) 1.02 (0.84-1.23)  
Change from not engaging to engaging 59 (27.6)  
 
Total walking time, mins/week 
Median (IQR) change 0 (−60-40) 11.1 (−7.02-29.3)  
 
≥150 at follow-up 264 (35.4)  
Change from not ≥150 to ≥150 63 (17.3)  
 
Group FM  
No (%) Effect size 
Engaging regular physical activity at follow-up 429 (55.9) 0.94 (0.77-1.14)  
Change from not engaging to engaging 63 (23.9)  
 
Flexibility activity 
Daily at follow-up 167 (19.6) 0.95 (0.75-1.19)  
Change from not daily to daily 
 
Muscle-strengthening activity, days/week 
Median (IQR) change 0 (0–0) −0.14 (−0.30-0.02)  
≥2 at follow-up 226 (27.5)  
Change from not ≥2 to ≥2 60 (12.6)  
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Group AFM 
No (%) Effect size 
Engaging regular physical activity at follow-up 489 (60.0) 0.97 (0.80-1.17) 
Change from not engaging to engaging 74 (30.7) 
 
Total walking time, mins/week 
Median (IQR) change 0 (−45-40) −13.4 (−29.9-3.13) 
≥150 at follow-up 252 (34.0) 
Change from not ≥150 to ≥150 66 (17.1) 
 
Flexibility activity 
Daily at follow-up 208 (23.2) 1.44 (0.59-3.53) 
Change from not daily to daily 
 
Muscle-strengthening activity, days/week 
Median (IQR) change 0 (−1-0) 0.24 (−0.15-0.64) 
≥2 at follow-up 314 (36.3) 
Change from not ≥2 to ≥2 86 (19.2) 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
The 1-year CWC did not significantly promote 
the recommended level of physical activity 
(adjusted odds ratio: 0.97; 95% confidence 
interval: 0.84–1.14). 
 
General comments 
This paper also presents an evaluation of 
implementation (but no cost information).  


Reported limitations  
Author 
Self-report; single items in questionnaire; recall 
bias; lack of objective methods to assess daily 
flexibility and muscle-strengthening activities in 
population-wide studies; contamination of the 
visual information in the intervention  
 
Reviewer  
Source of funding 
Grant-in-aid from the Ministry of Health, Labour 
and Welfare of Japan (Comprehensive 
Research on Prevention of Cardiovascular 
Diseases and Other Lifestyle Related Diseases: 
H20-Junkankitou-Ippan-001) 
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Authors: King AC, Ahn DK, Oliveira BM et al  
Year: 2008 
Citation: American Journal of Preventive Medicine 34(2): 138-142 
Country of study: USA 
Aim of study: Evaluate the efficacy of a hand-held computer for increasing moderate intensity or 
more vigorous physical activity 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
>50 years old; <60min/week of MOD+ PA over 
the previous 6 months and interested in 
learning ways to increase physical activity; free 
of medical conditions limiting participation in 
moderate-intensity activities; English language 
skills to enable informed consent and 
participate in study procedures; willing to use a 
PDA as directed; and willing to be randomized 
 
Number of people 
37 
 
Locality 
Not reported 
 
Recruitment strategy 
Local mass media outlets 
 
Response rate  
Not reported 


Characteristics of population 
Control 
Age, mean  (SD) 59.6 (7.6); Years of education, 
16.6 (2.2); Race (% white) 83.3; Gender (% 
women) 44.4; Married  (%) 83.3; Employed  (%) 
66.7; Health status=excellent or very good  (%) 
66.7 
 
Experimental 
Age, mean  (SD) 60.7 (6.8); Years of education, 
16.9 (2.2); Race (% white) 73.7; Gender (% 
women) 42.1; Married  (%) 63.1; Employed  (%) 
57.9; Health status=excellent or very good  (%) 
63.2 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Self-regulatory behavioural strategies derived 
from social cognitive perspectives to motivate 
physical activity change.  Daily and weekly 
individualized physical activity goal-setting. 
 
Setting  
Community-based 
 
Delivery 
Personal digital assistant/hand-held computer 
 
Length of follow-up  
8 weeks 


Method of allocation 
Not reported 
 
Measurement of exposure 
PDA, Pedometer and self-report questionnaire.   
 
Comparator 
Standard information control 
 


 
Outcomes and Analysis 
Outcomes Outcome measurement 
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Caloric  expenditure/kg/wk and reported 
minutes/wk in moderate intensity or more 
vigorous physical activity. Barriers and 
facilitators. 
 


Each completed assessment was electronically 
date and time “stamped”. 
 
Analysis strategy 
ANOVA 
 
Confounders 
Baseline-adjusted 


Results 
Intervention group 


Results 
Control group 


Before 
Reported minutes/wk in MOD+PA 123.9 
(114.5) 
Caloric  expenditure/kg/wk  in MOD+PA 7.8 
(7.4) 
 
After 
Reported minutes/wk in MOD+PA 301.6 
(298.3) 
Caloric  expenditure/kg/wk in MOD+PA 18.1 
(19.2) 
 
Most commonly reported facilitators of physical 
activity across 8 weeks were good weather 
(33% of the time), good location (25%), 
enjoyable scenery (19%), scheduling in 
physical activity (18%), and having others join 
the participant (12%). Exercise facilities and 
exercise equipment availability were rarely 
reported (<3% of the time). 
 
Most commonly reported physical activity 
barriers were lack of time (30% of the time), 
feeling too tired (16%), family or social 
obligations (9%), and traffic (6%). 


Before 
Reported minutes/wk in MOD+PA 215.0 (166.2) 
Caloric  expenditure/kg/wk  in MOD+PA 13.4 
(11.5) 
 
After 
Reported minutes/wk in MOD+PA 135.0 (208.2) 
Caloric  expenditure/kg/wk  in MOD+PA 8.9 
(13.3) 
 
 


Results – Group difference 
Difference between arms significant at p<0.05. 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Intervention participants reported significantly 
greater 8-week mean estimated caloric 
expenditure levels and minutes per week in 
MOD+ activity 
 
General comments 
 


Reported limitations  
Author 
Small sample size; self-selected sample; unclear 
whether the PDA-delivered program would 
maintain its effectiveness beyond the 8 weeks 
 
Reviewer  
Self-reported measures of physical activity and 
dietary behaviour; did not set out to determine a 
full the cost-benefit analysis of the intervention 
 
Source of funding 
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Stanford University’s Office of Technology 
Licensing and by Public Health Service grant 
#5T32H107034 from the NIH/NHLBI 
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Authors: King AC, Hekler EB, Grieco LA et al 
Year: 2013 
Citation: PLoS One 8(4): e62613 
Country of study: USA 
Aim of study: To apply a behavioural science-informed user experience design process in 
developing smartphone applications to increase regular physical activity and decrease sedentary 
behaviour 
Study design: RCT 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Community-dwelling adults ages 45 years and 
older who were insufficiently physically active, 
reported typically sitting for 10 or more hours 
per day 
 
Number of people 
68  
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 
 


Characteristics of population 
Control 
Not applicable  
 
Experimental 
Average of 59.1±9.2 years old (range = 45–81 
years), with 73.5% women. Seventy-six percent 
had a college degree, 51.4% had an annual 
household income of $70,000 or greater, 48.5% 
were working full-time, and 39.7% reported 
being currently married. Sixty-nine percent were 
non-Hispanic White, 13% were Hispanic/Latino, 
and 12% were Asian. Mean body mass index 
(BMI) was 29.6±6.2. 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Self-regulatory behavioural strategies derived 
from social cognitive perspectives to motivate 
physical activity change.  Daily and weekly 
individualized physical activity goal-setting. 
 
Setting  
Community-based 
 
Delivery 
Phone app.  
 
Length of follow-up  
8 weeks 


Method of allocation 
Computerised version of the Efron procedure 
 
Measurement of exposure 
Smart-phone app and self-report questionnaire.   
 
Comparator 
Analytic app, Social app, and Affect app 


 
Outcomes and Analysis 
Outcomes Outcome measurement 







 43 


Changes in Moderate-to-Vigorous intensity 
Physical Activity, changes in Discretionary 
Sitting Time 


Self-report 
 
Analysis strategy 
Analysis of covariance 
 
Confounders 
Unadjusted 


Results 
Intervention group 


Results 
Control group 


Before 
Not reported 
 
After 
Not reported 


Before 
Not applicable 
 
After 
Not applicable 


Results – Group difference 
Changes in Moderate-to-Vigorous intensity Physical Activity 
Participants across all three apps reported significant mean increases in weekly minutes of brisk 
walking across the 8-week intervention period (paired t = 5.3, p<0.0001) (between-group 
difference non-significant, p>0.73).  
 
Increase in weekly minutes of brisk walking across the three apps averaged 100.8±167.0 minutes 
(Group Mean minutes/week increase ± SD: Analytic = 71.1±147.3; Social = 122.9±153.3; Affect = 
105.7±187.2).  
 
Participants across all apps reported significant mean weekly increases in total moderate-to-
vigorous physical activities (paired t = 4.5, p<0.0001) (between-group difference non-significant, 
p>0.99).  
 
Increase in weekly minutes of moderate-to-vigorous physical activity across the three apps 
averaged 188.6±289.3 minutes/week (Analytic = 172.9±200.5; Social = 257.1±323.8; Affect = 
134.3±319.1). 
 
Changes in Discretionary Sitting Time 
Significant decreases in the daily amount of discretionary time they spent sitting in front of the 
television (paired t = 2.5, p<0.02) (between-group difference non-significant, p>0.34).  
 
Decrease in daily minutes of television viewing time averaged 29.1±84.5 minutes/day across the 
three apps. 
(between-group difference non-significant p>0.34).  Mean decreases larger in the Analytic and 
Social apps relative to the Affect app (mean for Analytic = 48.9±81.7; Social = 34.9±95.1; Affect = 
6.5±74.3). 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
The three applications were sufficiently robust 
to significantly improve regular moderate-to-
vigorous intensity physical activity and 
decrease leisure-time sitting during the 8-week 
behavioural adoption period. 
 


Reported limitations  
Author 
Lack of an appropriate control group; small 
sample size; short follow-up 
 
Reviewer  
Self-reported measures of physical activity and 
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General comments 
 


dietary behaviour; did not set out to determine a 
full the cost-benefit analysis of the intervention 
 
Source of funding 
Public Health Service grant #RC1 HL099340 
from the National Heart, Lung, & Blood Institute 
of the National Institutes of Health, awarded to 
ACK. 
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Authors: Maiorana A, O’Driscoll G, Dembo L et al 
Year: 2001 
Citation: Medicine and Science in Sports and Exercise 33(12): 2022-028 
Country of study: Australia 
Aim of study: Investigate the effect of eight weeks of exercise training on functional capacity, 
muscular strength, body composition, and vascular function in sedentary but healthy subjects  
Study design: Randomized crossover protocol 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Not reported 
 
 
Number of people 
19 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Control 
Not applicable  
 
Experimental 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Exercise  
 
Setting  
Not reported 
 
Delivery 
Not reported 
 
Length of follow-up  
16 week 


Method of allocation 
Not reported 
 
Measurement of exposure 
Laboratory  
 
Comparator 
Not applicable  
 


 
Outcomes and Analysis 
Outcomes 
Body composition 


Outcome measurement 
Haematological and biochemical profile, self-
report 
 
Analysis strategy 
Presented as means and SD  
 
Confounders 
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Unadjusted 
Results 
Intervention group 


Results 
Control group 


Before 
Body weight (kg) 84.5 ± 3.5 84.3   
BMI 26.9 ± 0.1 26.8   
Waist:Hip (%) 0.92 ± 0.02 
 
Exercise Test Workload (60w) 
Heart rate 106 ± 3 
Systolic BP 163 ± 5 
Rate pressure product 17313 ± 676 
Rate perceived exertion 8.9 ± 0.4 
 
Exercise Test Workload  (140 W) 
Heart rate 152 ± 4 
Systolic BP (mm Hg)  220 ± 8 
Rate pressure product 32433 ± 1487 
Rate perceived exertion 14.9 ± 0.7 
 
After 
Body weight (kg) 84.3 ± 3.4 
BMI 26.8 ± 0.9 
Waist:Hip (%) 0.90 ± 0.02 
 
Exercise Test Workload (60w) 
Heart rate (beats•min-1) 100 ± 3‡ 
Systolic BP (mm Hg) 160 ± 5 
Rate pressure product (beats•min-1•mm Hg) 
15814 ± 579* 
 Rate perceived exertion 8.9 ± 0.4 
 
Exercise Test Workload  (160 W) 
Heart rate  140 ± 4 
Systolic BP (mm Hg) 207 ± 14 
Rate pressure product 29335 ± 2446 
Rate perceived exertion 13.0 ± 0.5 


Before 
Not applicable  
 
After 
Not applicable  
 
 


Results – Group difference 
Not applicable  
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Moderate intensity circuit training designed to 
minimize the involvement of the arms 
improves functional capacity, body 
composition, and strength in healthy, middle-
aged subjects without significantly influencing 
upper limb vascular function 
 


Reported limitations  
Author 
None reported 
Reviewer  
Small sample size; no control; statistical power; 
economic evaluation 
 
Source of funding 
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General comments 
 


Heart Foundation (Australia) and Medical 
Research Fund of Western Australia 
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Authors: Moustaka FC, Vlachopoulos SP, Kabitsis C et al 
Year: 2012 
Citation: Journal of Physical Activity and Health 9(1): 138-150 
Country of study: Greece 
Aim of study: Evaluated the effectiveness of an autonomy-supportive intervention 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Women aged 30 to 58 years 
 
Number of people 
35  
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 
 


Characteristics of population 
Control 
age 30 to 50 (mean = 41.94 ± 6.45) with 1 to 20 
years of exercise experience (mean = 10.31 ± 
5.22) 
 
Experimental 
Age 30 to 58 years (mean = 46.21 ± 7.74) with 2 
to 20 years of exercise experience (mean = 
11.32 ± 4.58) 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Autonomy-supportive intervention based on 
self-determination theory in influencing 
perceptions of autonomy support, basic 
psychological needs, behavioural regulations, 
subjective vitality, and exercise behaviour 
 
Setting  
Community 
 
Delivery 
Exercise instructor 
 
Length of follow-up  
8 week 


Method of allocation 
No capability to randomly allocate 
 
Measurement of exposure 
Not reported 
 
Comparator 
Autonomy-supportive or a lack of autonomy 
support instructing 
 


 
Outcomes and Analysis 
Outcomes 
Regulations in exercise; psychological needs; 
frequency of exercise;  


Outcome measurement 
Self-report and monitoring the participants’ 
exercise attendance 
 
Analysis strategy 
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Repeated measures MANOVA 
 
Confounders 
Unadjusted  


Results 
Intervention group 


Results 
Control group 


Before 
α (Self-Determination Theory) [C] 
Basic psychological needs    
Competence .90 (3.46 ± 0.81) [3.32 ± 0.73] 
Relatedness .88 (4.13 ± 0.75) [3.79 ± 0.54] 
Autonomy .84 (3.31 ± 0.34) [3.07 ± 0.82] 
Behavioral regulations    
External regulation .70 (0.97 ± 0.57) [0.84 ± 
0.61] 
Introjected regulation .65 (2.65 ± 0.75) [2.21 ± 
0.77] 
Identified regulation .72 (3.49 ± 0.43) [3.33 ± 
0.50] 
Intrinsic motivation .83 (3.09 ± 0.78) [2.93 ± 
0.73] 
Amotivation .81 (0.71 ± 0.51) [0.85 ± 0.65] 
Subjective vitality .84 (4.82 ± 1.12) [4.83 ± 
0.72] 
Perceived autonomy support .97 (3.84 ± 0.28) 
[3.97 ± 0.10] 
 
After 
α (Self-Determination Theory) [C] 
Basic psychological needs    
Competence .96 (4.27 ± 0.38) [2.53 ± 0.44] 
Relatedness .93 (3.94 ± 0.50) [3.09 ± 0.54] 
Autonomy .98 (4.78 ± 0.37) [2.25 ± 0.44] 
Behavioral regulations    
External regulation .96 (0.11 ± 0.26) [1.31 ± 
0.37] 
Introjected regulation .95 (3.05 ± 0.47) [1.35 ± 
0.39] 
Identified regulation .91 (3.94 ± 0.22) [2.95 ± 
0.45] 
Intrinsic motivation .96 (3.78 ± 0.32) [1.87 ± 
0.39] 
Amotivation .95 (0.11 ± 0.35) [1.35 ± 0.41] 
Subjective vitality .95 (6.09 ± 0.50) [4.19 ± 
0.59] 
Perceived autonomy support .99 (6.74 ± 0.29) 
[1.52 ± 0.58] 
 


Before 
Not reported 
 
After 
Not reported 
 
 


Results – Group difference 
Not reported 
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Trends, Limitations, Comments and Source of Funding 
Significant trends 
The experimental group reported an increase 
in perceived autonomy support, the fulfillment 
of the needs for autonomy and competence, 
identified regulation, intrinsic motivation, and 
subjective vitality 
 
General comments 
 


Reported limitations  
Author 
Limited to Greek middle-age healthy women; 
lack of a capability to randomly allocate; longer 
post-intervention assessment time frames;  
 
Reviewer  
Not reporting control; small sample size; 
statistical power; self-report; no economic 
evaluation 
 
Source of funding 
Not reported 
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Authors: Palumbo MV, Wu G, Shaner-McRae H et al 
Year: 2012 
Citation: Applied Nursing Research 25(1): 54-59 
Country of study: USA 
Aim of study: Assess the feasibility of a Tai Chi workplace wellness program as a cost effective 
way of improving physical and mental health, reducing work related stress, and improving work 
productivity among older nurses 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Registered Nurses or Licensed Practical 
Nurses who are 40 years or older, currently 
employed full time or part time in staff nurse 
position which involved lifting patients 
 
Number of people 
14 
 
Locality 
Not reported 
 
Recruitment strategy 
First come first serve from staff 
 
Response rate  
Not reported 


Characteristics of population 
Not reported 
 
Excluded populations 
Those unable to attend 15 weeks of class due to 
work or family scheduling conflicts 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Tai Chi  
 
Setting  
Workplace. Medical centre 
 
Delivery 
Tai Chi instructor 
 
Length of follow-up  
15 week 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Control 
 


 
Outcomes and Analysis 
Outcomes 
Physical and mental health 
 


Outcome measurement 
Self-report  
 
Analysis strategy 
Wilcoxon Two-Sample 
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Confounders 
Unadjusted 


Results 
Intervention group 


Results 
Control group 


Before 
Not reported 
 
After 
Not reported 


Before 
Not reported 
 
After 
Not reported 


Results – Group difference 
Control  
Mean (SD) 
SF36  
General Health −4.0  (4.2) 
Mental Health 7.0 (9.1) 
Nursing Stress Scale  
Conflict with Physicians −1.6  (2.4) 
Lack of Support 0.0 (0.0) 
Conflict with Other Nurses −0.4  (2.3) 
Workload 0.8 (4.7) 
Overall NSS (max=102, highly stressful) 2.2 (5.4) 
Perceived Stress Scale (max=40, highly stressful) −1.4  (3.9) 
Sit and Reach (cm) 0.1 (2.3) 
Functional reach (cm) −3.1  (1.5) 
Work Limitations Questionnaire  
Physical Demands −2.5  (8.1) 
Mental Demands 0.0 (6.6) 
Overall WLQ (1–100 range) −0.8  (1.4) 
 
Tai Chi  
Mean (SD) 
SF36  
General Health 0.6 (7.0) 
Mental Health 2.5 (9.3) 
Nursing Stress Scale  
Conflict with Physicians −0.8  (2.8) 
Lack of Support −0.8  (2.8) 
Conflict with Other Nurses −0.8  (0.8) 
Workload −1.8  (2.5) 
Overall NSS (max=102, highly stressful) −6.1  (14.2) 
Perceived Stress Scale (max=40, highly stressful) −2.8  (2.4) 
Sit and Reach (cm) 0.3 (1.7) 
Functional reach (cm) 1.9 (1.5) 
Work Limitations Questionnaire  
Physical Demands −10.4  (11.7) 
Mental Demands −11.1  (10.1) 
Overall WLQ (1–100 range) −3.1  (1.2) 
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Trends, Limitations, Comments and Source of Funding 
Significant trends 
The Tai Chi group showed non-significant 
improvement in general health and mental 
health while the control group showed a 
decline in both. The Tai Chi group showed a 
greater reduction in work stress than the 
control group did post exercise. The reduction 
in “lack of support” related stress nearly 
reached significant group effect. The Tai Chi 
group also showed a larger reduction in 
general stress than the control group. 
 
General comments 
 


Reported limitations  
Author: Small sample size; cost analysis; 
baseline differences could not be statistically 
controlled; intervention tested on “ready 
recruits”; study was done in a single geographic 
area; lacked underrepresented populations and 
men; instructor effects due to individual style 
 
Reviewer  
 
Source of funding 
Support was received from: State of Vermont - 
Agency of Human Services, University of 
Vermont, General Clinical Research Center and 
Janice Bunn PhD, NIH Grant # M01 RR00109, 
Fletcher Allen Health Care 
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Authors: Pratley RE, Hagberg JM, Dengel DR et al 
Year: 2000 
Citation: Journal of the American Geriatrics Society 48(9): 1055-1061 
Country of study: USA 
Aim of study: Test the effects of aerobic exercise training on glucose-stimulated insulin 
responses in middle-aged and older individuals 
Study design: Controlled trial 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Healthy, non-smoking 45- to 75-year-old men 
 
Number of people 
17 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Age 59.0 ± 2.0.  Other details not reported. 
 
Excluded populations 
Individuals with significant abnormalities on 
screening, including diabetes or other endocrine 
disorders, hypertension, or evidence of 
cardiovascular disease 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Moderate-intensity aerobic exercise 
 
Setting  
An academic medical centre 
 
Delivery 
Not reported 
 
Length of follow-up  
9 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Blood samples and self-report 
 
Comparator 
Not reported 
 


 
Outcomes and Analysis 
Outcomes 
Body fat, fat distribution, diet intake, PA, 
dietary control 


Outcome measurement 
Blood samples and self-report 
 
Analysis strategy 
Two tailed paired t-tests and multiple regression 
analysis 
 
Confounders 
Not detailed 







 55 


 
Results 
Intervention group 


Results 
Control group 


Before 
Body weight (kg) 80.8±2.1 
Body  mass index  26.6 ± 0.6 
Body fat(%)22.8 ± 1.6 
Fat free mass  (kg) 62.2 ± 1 .7 
Waist circumference (em) 93.3 ± 2.0 
Hip circumference (em) 100.9 ± 1.3 
Waist-hip ratio 0.92 ± 0.02 
 
After 
Body weight (kg) 79.7 ± 2.2 
Body  mass index  25.9 ± 0.6 
Body fat(%)20.8±  1.51 
Fat free mass  (kg) 62.9 ± 1.7 
Waist circumference (em) 91.6 ± 1 .8 
Hip circumference (em) 100.4±  1 .1 
Waist-hip ratio 0.91 ± 0.01 


Before 
Not reported 
 
After 
Not reported 
 
 
 


Results – Group difference 
Not reported 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Aerobic exercise training of 9-month duration 
decreases plasma insulin concentrations in 
response to both oral and intravenous glucose 
stimuli in healthy older men.  Significant 
decreases in the waist circumference and the 
WHR were observed after aerobic exercise 
training 
 
General comments 
 


Reported limitations  
Author 
None reported 
 
Reviewer  
Small sample size; cost analysis; baseline 
differences were not described and could not be 
statistically controlled; study was done in a 
single geographic area; lacked 
underrepresented populations and men 
 
Source of funding 
NIA Clinical Investigator Award: K08-AG00494, 
R01-AG07660, K07 AG00608, NRSA F32-AG-
05555; Johns Hopkins Academic Teaching 
Nursing Home Award: PO1 AF04402; General 
Clinical Research Center at Johns Hopkins 
Bayview Medical Center: MO1 RR02719 
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Authors: Ramos-Jiménez A, Hernandez-Torres RP, Wall-Medrano A et al 
Year: 2009 
Citation: International Journal of Yoga 2(2): 49-54 
Country of study: Mexico 
Aim of study: Evaluate the effect of an intensive Hatha Yoga intervention on cardiovascular risk 
factors 
Study design: Prospective quasi-experimental  
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Middle-aged and older women (1) to be 
healthy, (2) conventional HY practitioners and 
(3) not taking any drugs that affect either 
energy metabolism or hormonal status 
 
Number of people 
13 
 
Locality 
Chihuahua, in Northern Mexico 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Control 
Not appropriate  
 
Experimental 
Middle-aged (43.2 ± 3.1 years) and older (62.2 ± 
5.9 years) 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Hatha Yoga 
 
Setting  
YMCA  
 
Delivery 
Certified yoga instructor specialized in training 
older people. 
 
Length of follow-up  
11 week 


Method of allocation 
Not reported  
 
Measurement of exposure 
Self-report 
 
Comparator 
No comparator 
 


 
Outcomes and Analysis 
Outcomes 
Body mass index, % body fat and Σ skin folds,  
systolic and diastolic blood pressure and 
cholesterol  
 


Outcome measurement 
Laboratory and self-report 
 
Analysis strategy 
PROC GLM ANOVA test  
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Confounders 
Unadjusted 


Results 
Intervention group 


Results 
Control group 


Before 
Middle-aged  
Body weight (kg)                  5 9 ± 7              
BMI (kg/ m2)                         23 ± 2 
Body fat (%)                            27 ± 5             
Σ Skin folds (c m)                1 5 9 ± 3 5        
Cardio v asc ular fitness 
BPs (mmHg)                           1 1 6 ± 7          
BPd (mmHg)                          81 ± 1 0           
Biochemistry 
Glucose (mg/ dl)                  68 ± 9 
TA G (mg/ dl)                        1 0 2 ± 46        
HDL-C (mg/ dl)                      41 ± 8 
TC (mg/ dl)                           1 7 6 ± 22 
LDL-C (mg/ dl)                     1 47 ± 3 9        
log (TA G/ HDL-C)            0 .41 ± 0 .3 0  
 
Older 
Body weight (kg)                  63 ± 7              
BMI (kg/ m2)                         26 ± 3  
Body fat (%)                            29 ± 5              
Σ Skin folds (c m)                1 5 8 ± 3 3         
Cardio vascular fitness 
BPs (mmHg)                           1 29 ± 1 1         
BPd (mmHg)                        86 ± 7              
Bio chemistry 
Glucose (mg/ dl)                  7 1 ± 1 2 
TAG (mg/ dl)                        1 3 8 ± 62        
HDL-C (mg/ dl)                      43 ± 7  
TC (mg/ dl)                           1 86 ± 3 4 
LDL-C (mg/ dl)                     1 7 1 ± 3 5        
Log (TA G/ HDL-C)            0 .48 ± 0 .21 
 
 
After 
Middle-aged  
Body weight (kg)                  60 ± 6             
BMI (kg/ m2) 23 ± 2 
Body fat (%)                            25 ± 5             
Σ Skin folds (c m)                1 40 ± 41        
Cardio vascular fitness 
BPs (mmHg)                           1 1 8 ± 1 0         
BPd (mmHg)                          83 ± 4             
Bio chemistry 
Glucose (mg/ dl) 99 ± 9 


Before 
Not appropriate 
 
After 
Not appropriate 
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TA G (mg/ dl)                        1 45 ± 21         
HDL-C (mg/ dl)           5 8 ± 1 2 
TC (mg/ dl)                       25 1 ± 62 
LDL-C (mg/ dl)                     1 5 4 ± 61         
log (TA G/ HDL-C)            0 .43 ± 0 .1 1    
 
Older   
Body weight (kg)                  62 ± 8 
BMI (kg/ m2)                         26 ± 3  
Body fat (%)                            28 ± 5 
Σ Skin folds (c m)                1 43 ± 3 6 
Cardio vascular fitness 
BPs (mmHg)                           1 24 ± 1 0 
BPd (mmHg)                          82 ± 6 
Bio chemistry 
Glucose (mg/ dl)                  88 ± 21  
TA G (mg/ dl)                        1 5 7 ± 5 6 
HDL-C (mg/ dl)                     5 6 ± 9  
TC (mg/ dl)                           23 3 ± 5 6 
LDL-C (mg/ dl)                     1 46 ± 47 
Log (TAG/ HDL-C)            0 .43 ± 0 .1 7 
Results – Group difference 
Not appropriate 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Program improved different cardiovascular risk 
factors in middle-aged and older women 
 
General comments 
 


Reported limitations  
Author 
Small sample size; no control;  
 
Reviewer  
Statistical power; economic evaluation; 
 
Source of funding 
Not reported 
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Authors: Sheeran P, Harris P, Vaughan J et al 
Year: 2013 
Citation: Health Psychology 32(7): 802-809 
Country of study: UK 
Aim of study: Study tested whether mental contrasting promotes rates of physical activity 
among overweight, middle-aged, and low-SES men 
Study design: RCT 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Among overweight, middle-aged, and low-SES 
men 
 
Number of people 
467  
 
Locality 
North of England 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Male, mean age of 53.88 years (SD 12.42). 
Predominantly working class and were holding, 
or had held, unskilled (23%) or semiskilled jobs 
(49%). 69% were currently employed; the 
remainder were retired (29.80%) or 
unemployed (1.00%). Mean BMI of 27.80 (SD 
3.72). 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Mentally contrasting fantasy with reality 
 
Setting  
Community 
 
Delivery 
The intervention was embedded in the 
questionnaire for relevant participants. 
 
Length of follow-up  
7 months 


Method of allocation 
Random number generator 
 
Measurement of exposure 
Questionnaire 
 
Comparator 
Not applicable  
 


 
Outcomes and Analysis 
Outcomes 
Physical activity 


Outcome measurement 
Self-report 
 
Analysis strategy 
Longitudinal analysis and intention-to-treat 
 
Confounders 
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Unadjusted  
Results 
Intervention group 


Results 
Control group 


Before 
Physical activity scale was 4.25 (SD 2.28) 
Modal number of days during the previous 
week that participants were “active long 
enough to work up a sweat” was zero 
(27.90%) 
53.80% of participants (n=56) were active on 
zero days or one day 
70.10% of participants (n=73) reported being 
“rarely” or “never” active long enough to work 
up a sweat 
 
After 
Longitudinal analysis  
At 7-months difference in physical activity that 
favoured participants who had engaged in 
mental contrasting was highly significant F(1, 
82) =15.50, p<.001, d=.87.   
 
Intention-to-treat analysis 
Mental contrasting engendered significant 
increases in physical activity at 7-month follow-
up, F(1, 100) = 3.30, p<.08, d=.24. 


Before 
Not presented 
 
After 
Not presented 
 


Results – Group difference 
The rate observed among control participants, mental contrasting participants were physically 
active 38% more often during the previous month. 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Mental contrasting was effective in enhancing 
rates of physical activity 
 
General comments 
Participants were not aware that they were 
taking part in an experimental study 


Reported limitations  
Author 
Unable to measure whether the desired future 
primes obstacles to its realisation or to assess 
energisation in the wake of mental contrasting; 
self-report measure; passive (no-intervention) 
comparison group 
 
Reviewer  
No economic evaluation 
 
Source of funding 
Not reported 
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Authors: Stadler G, Oettinge G, Gollwitzer PM. 
Year: 2009 
Citation: American Journal of Preventive Medicine 36(1): 29-34. 
Country of study:  Germany 
Aim of study: Compare a health information intervention with an information + self-regulation 
intervention 
Study design: RCT 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 


Primary data OR modelling 
Primary data 
 
Eligible population 
Women aged 30–50 years 
 
Number of people 
256 
 
Locality 
Germany 
 
Recruitment strategy 
Mass mailing 
 
Response rate  
256/10,500 


Characteristics of population 
Age (years) M (SD)   41.28 (6.19); Working 
status (%) Employed full time   51.8, Employed  
part  time  30.8, Not in paid  job 17.4; Partner 
(%) With partner 73.2; Highest education level 
(%) <10 years of school  44.5; BMI (%) <25  
57.4, 25–29  31.3,  30  11.3; Body fat M % 
(SD) 29.49 (6.45); Baseline physical activity 
Mean  minutes per  week (SD)   41.57 (45.03); 
Sedentary participants (%) 40.2 
 
Excluded populations 
Those restricted on changing their physical 
activity and diet; where medical supervision of 
behaviour change was necessary; participating 
in similar programs. 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
The information intervention consisted 
of (1) an information phase in which 
participants studied a health education leaflet  
(2) a knowledge self-check (multiple-choice 
test); and (3) a discussion phase in which 
participants compared their own answers 
with the correct answers provided by the 
interventionist. 
 
In the information + self-regulation group, 
participants received the same, additionally 
(1) their most important current wish 
regarding physical activity; (2) the most 
positive outcome 
of realizing their wish and events and 
experiences they associated with this 
positive 
outcome; (3) the most critical obstacle; and 
(4) three implementation intentions 
 


Method of allocation 
Phone interviewers allocated the remaining 
women to the groups according to a computer-
generated block-randomization list with a block 
size of three. 
 
Measurement of exposure 
Not reported 
 
Comparator 
All participants received the same information 
intervention; participants in the information + 
self-regulation group additionally learned a 
technique that integrates mental contrasting 
with implementation intentions. 
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Setting  
Not reported 
 
Delivery 
Not reported 
 
Length of follow-up  
4 months 
 
Outcomes and Analysis 


Outcomes 
Self-reported minutes of moderate-to-
vigorous physical activity per week. 
 


Outcome measurement 
Participants received a diary equivalent to the 
baseline diary to take home and use to record 
their physical activity. 
 
Analysis strategy 
Mixed-effects model 
 
Confounders 
No comment 


Results 
Intervention group 
Baseline 37.87 (25.94, 52.04) 
 
16 weeks after intervention 96.06 (69.61, 
126.79)  


Results 
Control group 
Baseline 37.87 (25.94, 52.04) 
 
16 weeks after intervention 49.08 (32.72, 
68.76) 


  
Results – Group difference 
The mixed-effects model showed an effect of condition (F[1,204] = 18.92, p<0.001) indicating 
that participants in the information + self-regulation group were more physically active than 
participants in the information group 
 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
Participants in the information + self-
regulation group were twice as physically 
active (i.e., nearly 1 hour more per week) as 
participants in the information group. This 
difference appeared as early as the first 
week after intervention and was maintained 
over the course of the 4 months. 
 
General comments 
No comment 


Reported limitations  
Reviewer  
No economic analysis 
 
Author 
Self-reported physical activity; attrition might 
have introduced bias; participants in this study 
were 
more motivated;  
 
Source of funding 
DAK (a German Health Insurance Association) 
and the German Research Foundation 
(Deutsche Forschungsgemeinschaft). 
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Authors: Ueda M 
Year: 2004 
Citation: Journal of Physiological Anthropology and Applied Human Science 23(5): 143-148 
Country of study: Japan 
Aim of study: To ascertain the effects of this program on climacteric symptoms, QOL, and 
attitude towards exercise 
Study design: Controlled trial 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
40- to 60-year-old women with climacteric 
symptoms 
 
Number of people 
35  
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 
 


Characteristics of population 
Age  (years) 
premenopausal condition 
40–44 6 
45–49 5 
50–54 0 
55–59 0 
 
perimenopausal condition 
40–44 0 
45–49 5 
50–54 8 
55–59 0 
 
postmenopausal condition 
40–44 0 
45–49 0 
50–54 5 
55–59 6 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Structured education and exercise program, 
lecture provides basic information about 
climacteric symptoms and then women were 
divided into smaller groups to exchange 
opinions about treatments and measures. 
 
Setting  
Not reported 
 
Delivery 
Lecture format 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Education verses control 
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Length of follow-up  
12 weeks 
 
Outcomes and Analysis 
Outcomes 
Climacteric symptoms, quality of life 


Outcome measurement 
Self-report 
 
Analysis strategy 
Mean and standard deviations presented. Two-
factor variance analysis.  A multiple comparison 
test was then used for items with significant F 
values. 
 
Confounders 
Unadjusted  


Results 
Intervention group 


Results 
Control group 


Before 
Mean          SD   
Kupperman’s index                     15.80         
9.44                 
 
vasomotor                                  6.75         3.84                   
motorial                                     1.50         0.89                   
psychosomatic                           7.55         5.95                   
 
vasomotor                              6.20         3.55                   
paresthesia                             1.70         2.08                   
insomnia                                1.40         1.73                   
nervousness                           1.70         1.75                   
melancholia                           0.90         0.85                   
vertigo                                   0.15         0.37                   
weakness (fatigue)                 1.10         0.91                   
arthralgia and myalgia           1.50         0.89                   
headache                                0.60         0.68                   
palpitation                             0.55         0.69                    
formication                            0.00         0.00                   
 
Total score (Quality of life) 72.75 9.15                
 
After 
Mean          SD           
Kupperman’s index                     12.25         
7.12                 
 
vasomotor                                    6.10         
4.05                   
motorial                                        1.15         


Before 
Mean          SD   
Kupperman’s index                     18.20         8.62                 
 
vasomotor                                  7.53         4.22                   
motorial                                     1.73         1.16                   
psychosomatic                           8.93         5.30                   
 
vasomotor                              6.93         3.85                   
paresthesia                             1.07         1.67                   
insomnia                                1.33         1.95                   
nervousness                           2.13         1.60                   
melancholia                           1.13         0.74                   
vertigo                                   0.67         0.90                   
weakness (fatigue)                 1.80         1.01                   
arthralgia and myalgia           1.73         1.16                  
headache                                0.80         0.78                   
palpitation                             0.60         0.74                  
formication                            0.00         0.00 
 
Total score (Quality of life) 68.67 9.80                
 
After 
Mean          SD    
Kupperman’s index                18.73         5.39 
 
vasomotor                               8.20         4.06  
motorial                                   1.33         0.98  
psychosomatic                        9.20         2.18 
 
vasomotor                               7.47         3.96  
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0.93                  
psychosomatic                             5.00         
4.80                   
 
vasomotor                                     5.80         
3.78                  
paresthesia                                   1.00         
1.21                   
insomnia                                       0.80         
1.51                   
nervousness                                 0.90         
1.52                   
melancholia                                  0.60         
0.68                   
vertigo                                          0.20         
0.52                   
weakness (fatigue)                      1.00         
0.73                   
arthralgia and myalgia                 1.15         
0.93                   
headache                                     0.45         
0.61                   
palpitation                                    0.30         
0.57                   
formication                                   0.05         
0.22                   
 
Total score (Quality of life) 73.95 8.33        


paresthesia                             1.33         1.45  
insomnia                                 1.20         1.27  
nervousness                           2.40         1.35  
melancholia                            1.20         0.68  
vertigo                                     0.33         0.49  
weakness (fatigue)                 1.93         0.70  
arthralgia and myalgia            1.33         0.98  
headache                                0.73         0.70  
palpitation                               0.73         0.70  
formication                              0.07         0.26 
 
Total score (Quality of life) 68.73 10.99              
 


Results – Group difference 
 
Kupperman’s index p<0.05                      
psychosomatic p<0.05 
nervousness p<0.05 
palpitation p<0.10 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Exercise could significantly alleviate 
psychosomatic symptoms, also nervousness 
and palpitations 
 
General comments 
 


Reported limitations  
Author 
None reported 
 
Reviewer  
Time of FU may not be enough to measure 
sustained lifestyle behavioural change; poor 
description of sample; self-reported measures of 
physical activity; small sample size; statistical 
power; did not set out to determine a full the 
cost-benefit analysis of the intervention 
 
Source of funding 
Not reported 
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Authors: Yoshikawa T, Miyazaki A, Fujimoto S 
Year: 2009 
Citation: Medical Science Monitor 15(6): PH65-73 
Country of study: Japan 
Aim of study: Examine the association between AGEs with metabolic abnormalities and oxidative 
stress parameters 
Study design: Controlled trial 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Healthy non-smoking, and free of overt 
metabolic, cardiovascular, renal or 
inflammatory disease 
 
Number of people 
47 
 
Locality 
Osaka City, Japan 
 
Recruitment strategy 
Local newspapers 
 
Response rate  
Not reported  
 


Characteristics of population 
Age 56±8; height 157±6.7; weight 61.0±10.7; 
BMI 24.7±4.0; SBP 136.1±17.5; DPB 78.1±7.8; 
total cho 227.5±36.8; HDL-cho 66.1±13.6; 
glucose 95.4±10.3 
 
Excluded populations 
Not reported  
 
Low risk/high risk population 
Not reported  
 


 
Intervention and Comparison 
Intervention  
Life-style modification, exercise training,  
 
Setting  
Not reported  
 
Delivery 
Not reported 
 
Length of follow-up  
3 months 


Method of allocation 
Not reported  
 
Measurement of exposure 
Self-report and pedometer, food diary and blood 
tests 
 
Comparator 
Control 
 


 
Outcomes and Analysis 
Outcomes 
BMI, % fat, SBP, DBP, T-Cho, HDL-Cho, 
Glucose, Insulin 
 


Outcome measurement 
Self-report and blood samples 
 
Analysis strategy 
Unpaired t tests 
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Confounders 
Unadjusted 


Results 
Intervention group 


Results 
Control group 


Before 
Weight 65.7±10.7 
BMI 26.3±5.2 
% fat 34.6±8.0 
SBP 135.9±20.4 
DBP 78.9±9.0 
T-Cho 230.9±37.4 
HDL-Cho 67.2±11.8 
Glucose 99.4±12.5 
Insulin 6.3±3.6 
 
After 
Weight 64.6±10.6 
BMI 25.7±5.0 
% fat 33.0±7.7 
SBP 129.8±15.4 
DBP 74.7±9.2 
T-Cho 224.4±32.3 
HDL-Cho 62.0±13.7 
Glucose 98.9±11.6 
Insulin 6.1±3.3 


Before 
Weight 63.0±5.0 
BMI 24.8±1.7 
% fat 32.8±4.1 
SBP 13408±16.6 
DBP 76.9±7.6 
T-Cho 206.1±27.6 
HDL-Cho 65.4±11.6 
Glucose 90.3±6.6 
Insulin 4.8±1.1 
 
After 
Weight 62.5±5.5 
BMI 24.4±1.6 
% fat 31.7±3.4 
SBP 125.8±16.4 
DBP 73.1±5.6 
T-Cho 202.8±32.0 
HDL-Cho 64.2±15.3 
Glucose 88.1±5.9 
Insulin 4.7±1.5 


Results – Group difference 
Not reported 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Lifestyle modification as a promising approach 
to reducing circulating AGE levels even in 
healthy middle-aged females with neither overt 
diabetes nor renal dysfunction. 
 
General comments 
 


Reported limitations  
Author 
Distinguish between effects of dietary and 
physical activity on change in serum AGEs; 
impact of unintended dietary changes; small 
sample size; cost analysis 
 
Reviewer  
 
Source of funding 
Not reported 
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APPENDIX A.2 Evidence table PHYSICAL ACTIVITY - Systematic Reviews  


Specifically targeted at mid-life (since 2010) 
Authors: Bolam KA, van Uffelen JG, Taaffe DR 
Year: 2013 
Citation: Osteoporosis International 24(11): 2749-62 
Country of study: International 
Aim of study: Assess the effect of physical exercise on bone density in middle-aged and older 
men  
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Middle-aged or older men (45 years and 
older)  
 
Number of people 
1298 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Average dropout rate was 3.3 % 


Characteristics of population 
Not reported 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
The interventions included walking (n=2), 
resistance training (n=3), walking + 
resistance training (n=1), resistance training 
+ impact-loading activities (n=1) and 
resistance training + Tai Chi (n=1).  
 
Setting  
Not reported 
 
Delivery 
Not reported 
 
Length of follow-up  
3 months to 48 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
The majority of the programmes prescribed 
three exercise sessions a week (ranging from 
2–5 each week). 
 
Comparator 
Not reported 
 


 
Outcomes and Analysis 
Outcomes 
BMD of the lumbar spine, femoral neck 
BMD, total hip BMD, trochanteric BMD, 
Ward's triangle, proximal femur BMD, and 
hip BMD. 


Outcome measurement 
Not reported 
 
Analysis strategy 
Not reported.  Studies outcomes are reported 
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individually 
 
Confounders 
Not reported 


Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – Group difference 
Braith: LS 18.7% FN 6.9% 
Huuskonen: LS ↔ 
Kukuljan (a): LS 1.5% FN 1.9% 
Kukuljan (b): FN 1.9% 
Paillard: Hip 2.1 % 
Ryan: Ward's 1.4 % 
Whiteford:  LS ↔,FN 0.3 % 
Woo: LS 0.8 % 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Effects of exercise varied greatly among 
studies, with six interventions having a 
positive effect on BMD and two interventions 
having no significant effect. 
 
General comments 
 


Reported limitations  
Reviewer  
Made little or no attempt at data synthesis, 
unclear data 
 
Author 
Inconsistent reporting; two of the four exercise 
interventions that reported significant within 
group improvements in BMD allowed 
participants to choose their group allocation 
 
Source of funding 
Not reported 
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Authors: Cavill JL, Jancey JM, Howat P 
Year: 2012 
Citation: Global Health Promotion 19(2): 44-53 
Country of study: Australia 
Aim of study: Review and recommendations for online physical activity and nutrition 
programmes targeted at over 40s 
Study design: Systematic review 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 
Eligible population 
Middle aged and older population (40 years 
or more) 
 
Number of people 
PA: from 30 to 7,483 participants 
PA/Nut: from 73 to 1,071 participants 
 
Locality 
The general community, workplace settings, 
university settings, a school and a church 
congregation 
 
Recruitment strategy 
Flyers, newspaper and newsletter 
advertisements, letterbox drops, face-to-face 
contacts and email contacts through 
workplaces 
 
Response rate  
Not reported.  


Characteristics of population 
Six of 10 PA online programmes studies 
consisted of participants with a mean age of 
over 40.  The majority of PA/Nut website 
interventions (n=6) consisted of participants 
with a mean age over 40 years. 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
10 online physical activity programmes and 
eight online physical activity and nutrition 
programmes 
 
Setting  
Various 
 
Delivery 
Internet 
 
Length of follow-up  
8 weeks to 18 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Non-tailored or standard websites or offline or 
usual care methods 


 
Outcomes and Analysis 
Outcomes 
Behaviour change or weight loss 


Outcome measurement 
Not reported 
 
Analysis strategy 
Not reported 
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Confounders 
Not reported 


Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – Group difference 
Five out of the 10 online PA programmes reviewed reported positive results in behaviour 
change. The online PA/Nut programme studies showed mixed results, with seven studies 
reporting positive outcomes 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Twelve of the studies showed significant 
short-term health effects from interaction with 
online health programmes 
 
General comments 
Authors noted supplementary online file but 
this is unavailable. 


Reported limitations  
Reviewer  
Unclear reporting of participant characteristics 
etc, unclear heterogeneity in study designs, 
interventions, analyses, outcomes, and 
reporting.    
 
Author 
None reported 
 
Source of funding 
None reported 
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Authors: Ferreira ML, Sherrington C, Smith K et al 
Year: 2012 
Citation: Journal of Physiotherapy 58(3): 145-156 
Country of study: International 
Aim of study: Systematic review of physical activity to improve strength, balance and 
endurance in adults aged 40-65 years 
Study design: Systematic review 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 


Eligible population 
Adults between 40 and 65 years old, no 
specific pathology, no recent surgery. 
 
Number of people 
2550 
 
Locality 
International  
 
Recruitment strategy 
Range of methods used for individual 
studies:-newspapers/ads/phone calls/city 
wide promotions/via physicians. 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
Mean age of study participants’ 41-60 y. 
16 studies in women, 2 in men and 5 in mixed 
populations; majority of studies in post-
menopausal women (n=11), 2 in pre- and peri-
menopausal women, 4 in healthy sedentary 
adults, 1 in healthy active adults, 5 in 
community dwellers. 
 
Excluded populations 
Trials of post-surgical rehabilitation or involving 
participants with a specific pathology were 
excluded. 
 
Low risk/high risk population 
Generally midlife population, study aimed to 
examine long-term effect on falls but few 
studies found. 


 
Intervention and Comparison 


Intervention 
Included studies:- 
Physical activity program in community or 
Workplace:- Intended to develop the body or 
part of the body, intended to improve health. 
 
Adherence was 48 to 96% to programmes in 
12 of 22 studies that reported adherence. 
 
PA dose ranged from 12 to 260 hours for 
overall programmes. 


Method of allocation 
Random 
 
Measurement of exposure 
Not reported for individual studies 
 
Comparator 
Physical activity program versus nothing/sham 


 
Outcomes and Analysis 


Outcomes 
Strength/balance/endurance or a 
combination of two or three of these. Most 
programmes reported a strength component. 
Falls included as an outcome but long-term 
effect on falls only reported in one study. 


Outcome measurement 
Not reported for individual studies 
 
Analysis strategy 
Random-effects meta-analysis 
 
Confounders 
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Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
Twenty-three eligible trials were included and 17 of these were pooled in the meta-analyses.  
 
Meta-analysis of strength outcomes found a moderate effect of physical activity on strength 
(SMD = 0.54, 95% CI 0.38 to 0.70). Larger effects were observed from programs that 
specifically targeted strength (SMD = 0.68, 95% CI 0.49 to 0.87), when compared to those that 
did not (SMD = 0.32, 95% CI 0.09 to 0.55). This difference was statistically significant (effect of 
strength in meta-regression p = 0.045). 
 
Physical activity also had a moderate effect on both balance (SMD = 0.52, 95% CI 0.24 to 
0.79) and endurance (SMD = 0.73, 95% CI 0.50 to 0.96). 
 
No trials reported effects of physical activity on falls soon after receiving the intervention. A 
statistically non-significant effect on falls 15 years after receiving a physical activity intervention 
was found in one trial (RR = 0.82, 95% CI 0.53 to 1.26). 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
General comments 
The authors comment that muscle strength, 
balance, and endurance can be improved by 
physical activity in people aged 40–65 years. 
There were bigger effects on muscle 
strength from programs that used resistance 
exercises, indicating the need to include a 
resistance training component if strength 
enhancement is the goal. The authors 
reported that the effect of physical activity on 
falls has not been well investigated in this 
age group. 


Reported limitations  
Reviewer  
Not reported 
 
Author 
None 
 
Source of funding 
Queensland Department of Health, Australia. 
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Authors: Hobbs N, Godfrey A, Lara J et al  
Year: 2013 
Citation: BMC Medicine 19;11:75. 
Country of study: International 
Aim of study: Systematic review of behavioural interventions effective in increasing physical 
activity at 12 to 36 months in adults aged 55 to 70 years, with a focus on long term 
effectiveness. 
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 


Eligible population 
Healthy participants or those ‘at risk’ of 
chronic disease with a mean or median 
age of 55 to 70 years. ‘At risk’ participants 
were those with at least one of the following 
disease risk factors: hypertension, impaired 
glucose tolerance, overweight/obese, 
hyperlipidaemia, dyslipidaemia, family 
history, metabolic syndrome or osteopenia. 
 
Number of people 
10,519 (32 publications, 21 individual trials) 
 
Locality 
Included studies with a country of origin 
‘most developed countries’ from United 
Nations index. 
Trials were conducted in the USA,  Belgium, 
The Netherlands, UK, Finland, New Zealand, 
Japan, Australia and Canada. 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
61% of participants in included studies were 
female. The mean age of participants was 60.7 
years (SD = 4.4; range 55 to 67.6). 
 
Excluded populations 
Trials involving participants who were 
institutionalized or recruited on the basis of 
taking a particular medication or having a pre-
existing chronic or acute medical condition. 
Interventions less than 12 months, or that 
reported physiological proxy measures of PA 
not PA behaviour, were laboratory-based 
exercise studies, or promoted high or elite 
performance training. 
 
Low risk/high risk population 
See ‘eligible population’ 


 
Intervention and Comparison 


Intervention. 
Randomized controlled trials of interventions 
to promote physical activity behaviour with a 
mean/median sample age of 55 to 70 years, 
published between 2000 and 2010. 
 
Only trials reporting the long  term 
effect (≥ 12 months) on objective or self-
reported physical activity behaviour were 
included.  
 
Sixteen interventions were delivered by 
health professionals, one intervention by the 
researcher, one was ‘self-help’ and the 


Method of allocation 
Randomisation. Allocation concealment of 
individual studies not reported. 
 
Measurement of exposure 
N/A 
 
Comparator 
No intervention, minimal 
or usual care intervention; or a different type of 
intervention. 
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intervention provider was unclear in 3 trials. 
 
The delivery format was multimodal for 14 
trials (that is, face-to-face individual basis 
and via the telephone and/or printed 
material; face-to-face group basis and 
via the telephone and/or printed material; 
face-to-face individual and group basis plus 
via the telephone or printed material; via the 
internet and printed materials; or via the 
telephone and printed material; unimodal for 
four trials (that is, face-to-face individual 
only; face-to-face group only; or printed 
material only;  it was unclear whether the 
format was face-to-face individual 
or group for three trials. 
 
Where the intervention setting was reported,  
included healthcare premises, the 
participant’s home, in a university facility, in a 
community setting.  
 
Trial length on average, was 17 months from 
randomization (SD = 6.6), the ‘active’ 
intervention period was 8 months (SD = 
4.6; range 1 to 11) with 37 contacts (SD = 
60; range 1 to 228). Length of intervention 
was not specified in one trial. 
 
Outcomes and Analysis 


Outcomes 
Physical activity behaviour 


Outcome measurement 
Of 21 trials included in meta-analyses, 6 
assessed PA objectively (5 pedometer step 
count, 1 accelerometer). 
 
Analysis strategy 
Random effects meta-analysis 
 
Confounders 
Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
32 publications from 21 individual trials included, of which 26 (15 individual trials) were 
included in meta-analysis and 6 were narratively synthesised. 
 
Interventions in the majority of studies were multimodal and provided physical activity and 
lifestyle counselling.  
 
Physical activity 
Interventions to promote physical activity were effective at 12 months (standardized mean 
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difference (SMD) = 1.08, 95% confidence interval, 0.16 to 1.99) but not at 24 months based on 
a small subset of trials.  
 
There was no evidence for a relationship between intervention effectiveness and mode of 
delivery or number of intervention contacts; however, interventions which involved individually 
tailoring with personalized activity goals or provision of information about local opportunities in 
the environment may be more effective. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
The authors comment that interventions in 
adults aged 55 to 70 years led to long term 
improvements in physical activity at 12 
months, but, maintenance beyond 12 months 
is unclear. 
 


Reported limitations  
Reviewer  
 
 
Author 
The information provided in publications did not 
always allow conclusive judgements of 
methodological quality to be made, which 
resulted in many uncertain judgements. 
 
Source of funding 
The work was part of the LiveWell program. 
LiveWell is supported by the 
Lifelong Health and Wellbeing initiative 
(LLHW), which is a funding 
collaboration between the UK Research 
Councils and Health Departments. 
The LLHW funding partners are: Biotechnology 
and Biological Sciences 
Research Council, Engineering and Physical 
Sciences Research Council, 
Economic and Social Research Council, 
Medical Research Council, Chief  
Scientist Office of the Scottish Government 
Health Directorates, National 
Institute for Health Research/The Department 
of Health, The Health and 
Social Care Research and Development of the 
Public Health Agency 
(Northern Ireland), and Wales Office of 
Research and Development for 
Health and Social Care, Welsh Assembly 
Government. MW is partly and FFS 
fully funded by Fuse, the Centre for 
Translational Research in Public Health, 
a UKCRC Public Health Research Centre of 
Excellence. Funding for Fuse from 
the British Heart Foundation, Cancer Research 
UK, Economic and Social 
Research Council, Medical Research Council, 
and the National Institute for 
Health Research, under the auspices of the UK 
Clinical Research 
Collaboration. 
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Systematic reviews in which included studies are mainly in mid-life (since 2010) 
 


Authors: Abioye AI, Hajifathalian K, Danaei G   
Year: 2013 
Citation: Archives of Public Health 71(1): 20. 
Country of study: International 
Aim of study: Assess if mass media campaigns improve physical activity in adults 
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Those in the community 
 
Number of people 
27,601 people 
 
Locality 
High-income countries. The media 
campaigns were conducted on local, regional 
or national levels  
 
Recruitment strategy 
Mass media 
 
Response rate  
Coverage ranging from 11 to 90%. 


Characteristics of population 
Not reported  
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Mass media campaigns 
 
Setting  
Community 
 
Delivery 
Mass media 
 
Length of follow-up  
Between 8 weeks to 3 years. 


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported 
 
Comparator 
Not reported 


 
Outcomes and Analysis 
Outcomes 
Moderate intensity walking, reducing 
sedentary behaviour, increased PA 


Outcome measurement 
Eleven different measures of physical activity. 
 
Analysis strategy 
Random-effects models to pool effect 
estimates 
 
Confounders 
Not reported 


Results Results 
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Intervention group Control group 
Not reported Not reported 
Results – Group difference 
Based on the pooled results from these studies, mass media campaigns had a significant 
effect on promoting moderate intensity walking (pooled relative risk (RR) from 3 studies=1.53, 
95% Confidence Interval: 1.25 to 1.87), but did not help participants achieve sufficient levels of 
physical activity [4 studies pooled RR=1.02, 95% CI: 0.91 to 1.14)]. 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Mass media campaigns may promote 
walking but may not reduce sedentary 
behavior or lead to achieving recommended 
levels of overall physical activity.  
 
General comments 
 


Reported limitations  
Reviewer  
No comment 
 
Author 
Did not have sufficient power to detect 
differences across studies by study-level 
characteristics due to the small number of 
selected studies, unable to evaluate the dose–
response curve for mass media campaigns; 
few studies used validated questionnaires or 
objective measurements of activity; all 
conducted in developed countries 
 
Source of funding 
Not reported 
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Authors: Conn VS, Hafdahl AR, Mehr DR. 
Year: 2011 
Citation: American Journal of Public Health 101(4): 751-758 
Country of study: International 
Aim of study: Interventions to increase physical activity among healthy adults 
Study design: Systematic review and meta-analysis 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Healthy adults 
 
Number of people 
99,011. Median sample size was 72 
participants (range = 5 to 17,579).  Sample 
size  358 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
RR not provided.  Attrition  from comparison  
group, % 12; Attrition  from treatment  group, 
% 16; Attrition  from total  sample,  % 13 


Characteristics of population 
Median of 74% women, median for minority 
participants was 14%.  Mean  age, y 44. 
Female,  % 74. Racial/ethnic   minority, % 14 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Interventions ranged from a single 
motivational education session to extensive 
supervised exercise sessions occurring over 
many weeks.  
Supervised exercise per session, min 45 
No. of supervised exercise sessions 27 
Education/motivation  per session, min 60 
No. of educational/motivational   sessions 5 
No. of wks intervention was delivered 10 
 
Setting  
Communities, worksites, and ambulatory 
health care settings 
 
Delivery 
Local community members or health care 
providers; face-to-face, mass media, 
mediated by telephone, mail, e-mail 
 
Length of follow-up  
At least six months after interventions 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Treatment groups versus control groups 


 
Outcomes and Analysis 
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Outcomes 
Physical activity 


Outcome measurement 
Objective and self-report 
 
Analysis strategy 
Random-effects analyses to synthesize data, 
and meta-analytic analogues of regression and 
analysis of variance to examine potential 
moderator variables 
 
Confounders 
Neither publication nor funding status was 
related to physical activity effect sizes.  
participants who exercised prior to the 
intervention reported lower effect size (0.14) 
than did studies of sedentary participants 
(0.27), but these findings were not robust in 
joint moderator analyses 


Results 
Intervention group 
estimated mean effect size 
Treatment pre–post comparison 0.33 
P 
Treatment pre–post comparison < .001 


Results 
Control group 
estimated mean effect size 
Control pre–post comparison 0.00 
P 
Control pre–post comparison .792 


  
Results – Group difference 
The overall mean effect size for comparisons of treatment groups versus control groups was 
0.19 (higher mean for treatment participants than for control participants).  A mean effect size 
(d) of 0.33 was documented for treatment pre–post comparisons.  Control participants did not 
experience increased physical activity by participating in studies, mean effect size of 0.00 (d). 
 
Estimated mean effect size 
Treatment vs control  post-intervention  comparison 0.19 
Treatment vs control  pre–post comparison 0.19 
 
P 
Treatment vs control  post-intervention  comparison < .001 
Treatment vs control  pre–post comparison < .001 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Interventions designed to increase physical 
activity were modestly effective. 
 
General comments 
 


Reported limitations  
Reviewer  
No comment 
 
Author 
Fidelity and allocation concealment, were 
poorly reported and could not be examined in 
moderator analyses; unable to assess 
publication bias;  
 
Source of funding 
Financial support was provided by the National 
Institutes of Health (grant R01NR009656). 
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Authors: Davies CA, Spence JC, Vandelanotte C et al   
Year: 2012 
Citation: International Journal of Behavioral Nutrition & Physical Activity 30(9): 52 
Country of study: International 
Aim of study: Evaluate the effectiveness of internet-delivered interventions to increase 
physical activity 
Study design: Systematic review and meta-analysis 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Adults 
 
Number of people 
11,885  
 
Locality 
International 
 
Recruitment strategy 
Not reported  
 
Response rate  
Not reported 


Characteristics of population 
Avr. Age from 18 to 69.5. % female from 0% to 
100%.  The average age represented across 
studies was 43.06 years, 65% of the overall 
sample was female and, among the 18 articles 
that reported on ethnicity, 92% of the sample 
was Caucasian. 
 
Excluded populations 
Not reported  
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Tailored or non-tailored internet delivered 
interventions with interactive features e.g. 
goal setting, quizzes, asynchronous 
communication; education; email reminders; 
a facilitator; feedback; synchronous 
communication; self-monitoring; and updated 
content. 
 
Setting  
Community via the internet 
 
Delivery 
The internet with either the use of a web 
page for the delivery and/or exchange of 
information, or in the form of email 
communication  
 
Length of follow-up  
From 2 weeks to 52, one study did not report 
duration 


Method of allocation 
Not reported  
 
Measurement of exposure 
Number of intervention contacts  
 
Comparator 
Comparison group that did not receive internet-
delivered materials 


 
Outcomes and Analysis 
Outcomes Outcome measurement 
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Physical activity Not reported 
 
Analysis strategy 
Fixed effects model  
 
Confounders 
The Bonferroni correction factor was applied to 
adjust the alpha value required for statistical 
significance within each of the three moderator 
categories 


Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – Group difference 
The estimated overall mean effect of internet-delivered interventions on physical activity was d 
= 0.14 (p<0.001).  The overall mean effect for sustained physical activity at least 6 months 
post- intervention (n = 11) resulted in a small but significant effect size d = 0.11 (p<0.01).  
Initial physical activity level (Qb (1) = 8.83, p<0.05) was found to be significant moderator of 
physical activity change.  Educational components was the only significant moderator (Qb (1) = 
8.02, p<0. 005) of physical activity change.  Interventions consisting of educational 
components producing a larger effect size (d = 0.20) than interventions that did not (d = 0.08).   
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
The overall mean effect of internet-delivered 
interventions on physical activity was d = 
0.14 (p = 0.00). Fixed-effect analysis 
revealed significant heterogeneity across 
studies (Q = 73.75; p = 0.00).  
 
General comments 
Moderating variables such as larger sample 
size, screening for baseline physical activity 
levels and the inclusion of educational 
components significantly increased 
intervention effectiveness. 


Reported limitations  
Reviewer  
Breadth of intervention components, delivery 
and content 
 
Author 
limited reporting of login and other website 
engagement data; low number of articles; 
heterogeneity; self-report measures for 
physical activity; largely white and well 
education samples; effect size cannot be 
translated to represent a more meaningful and 
clinically relevant change in physical activity 
level 
 
Source of funding 
Dr. Vandelanotte was supported by a National 
Health and Medical Research Council of 
Australia (#519778) and National Heart 
Foundation of Australia (#PH 07B 3303) post-
doctoral research fellowship. The other authors 
report no financial disclosures. No other 
funding was received for this study. 
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Authors: Foster C, Richards J, Thorogood M et al 
Year: 2013 
Citation: The Cochrane Library (9): CD010395 
Country of study: International 
Aim of study: Systematic review of remote and web 2.0 interventions for promoting physical 
activity 
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 


Eligible population 
Community dwelling adults (aged 16 years 
and above). 
 
Number of people 
5862 (11 studies) 
 
Locality 
International – all included studies were 
conducted in high income countries. 
 
Recruitment strategy 
Studies recruited from primary care and the 
community. 
 
Response rate  
Not reported for individual studies. 


Characteristics of population 
Most included studies included men and 
women, three included women only. 
Age of populations in included studies 18 to 
74+ years. 7 studies reported the ethnicity of 
participants, proportion from ethnic minority 
groups ranged from 7 to 33%. 
 
Excluded populations 
Studies that had more than a 20% loss to 
follow-up excluded if they did not apply an 
intention to- treat analysis. 
Studies of mass media or multiple risk factor 
interventions were excluded. 
 
Low risk/high risk population 
N/A – healthy adults 


 
Intervention and Comparison 


Intervention 
To compare the effectiveness of remote and 
web 2.0 interventions for PA promotion in 
community dwelling adults (aged 16 years 
andabove). 


Method of allocation 
Randomisation 
 
Measurement of exposure 
N/A 
 
Comparator 
Placebo or no or minimal intervention. 


 
Outcomes and Analysis 


Outcomes 
Physical activity (PA) 
Cardiovascular fitness 
Adverse effects 


Outcome measurement 
PA self-reported, cardio-respiratory fitness 
objectively measured. 
 
Analysis strategy 
Random-effects meta-analysis 
 
Confounders 
Not reported 


Results 
Intervention group 


Results 
Control group 
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See below  
 


See below 
 


  
Results – Group difference 
11 studies were included. 
 
Cardiovascular fitness  
The effect of the interventions on cardiovascular fitness at one year (two studies; 444 
participants) was positive and moderate with significant heterogeneity of the observed effects 
(SMD 0.40; 95% CI 0.04 to 0.76; high quality evidence).  
 
Physical activity 
The effect of the interventions on self-reported PA at one year (nine studies; 4547 participants) 
was positive and moderate (SMD 0.20; 95% CI 0.11  to 0.28; moderate quality evidence) with 
heterogeneity (I2 = 37%) in the observed effects. One study reported positive results at two 
years (SMD 0.20; 95% CI 0.08 to 0.32; moderate quality evidence). When studies were 
stratified by risk of bias, the studies at low risk of bias (eight studies; 3403 participants) had an 
increased effect (SMD 0.28; 95% CI 0.16 to 0.40; moderate quality evidence). 
 
The most effective interventions applied a tailored approach to the type of PA and used 
telephone contact to provide feedback and to support changes in PA levels. 
 
There were no differences in effectiveness between studies using different types of 
professionals delivering the intervention (for example health professional, exercise 
specialist). There was no difference in pooled estimates between studies that generated the 
prescribed PA using an automated computer programme versus a human, nor between 
studies that used pedometers as part of their intervention compared to studies that did not.  
 
Adverse effects 
There was no evidence of an increased risk of adverse events (seven studies; 2892 
participants.  
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
Authors report that there is consistent 
evidence to support the effectiveness of 
remote and web 2.0 interventions for 
promoting PA. These interventions  
have positive, moderate sized effects on 
increasing self-reported PA and measured 
cardio-respiratory fitness, at least at 12 
months. The effectiveness of these 
interventions was supported by moderate 
and high quality studies. 


Reported limitations  
Reviewer  
 
 
Author 
 
Source of funding 
British Heart Foundation Core Grant 
NIHR Cochrane Incentive Scheme 2012 
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Authors: Foster C, Richards J, Thorogood M et al  
Year: 2013 
Citation: The Cochrane Library (9): CD010392 
Country of study: International 
Aim of study: Systematic review of face-to-face interventions for promoting physical activity. 
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Apparently healthy adults aged 16 or over 
 
Number of people 
6292 (10 studies) 
 
Locality 
All included studies conducted in high 
income countries. 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
Most of the ten included studies were 
conducted with both men and women, one 
study was in women only and one in men only. 
Age range in included studies was 16 to 90, 
with 5 (of 10) included studies specifically 
targeting adults between age of 40 and 65 
years. 
 
Excluded populations 
Studies that had more than a 20% loss to 
follow-up excluded if they did not apply an 
intention to- treat analysis. 
 
Low risk/high risk population 
N/A – healthy adults 


 
Intervention and Comparison 


Intervention 
RCTs of face-to-face PA interventions for 
community dwelling adults. Studies were 
included if the principal component of the 
intervention was delivered using face to- 
face methods. To assess behavioural 
change over time the included studies had a 
minimum of 12 months follow-up from the 
start of the intervention to the final results. 


Method of allocation 
Randomisation for all included studies 
 
Measurement of exposure 
N/A 
 
Comparator 
Placebo or no or minimal intervention 


 
Outcomes and Analysis 


Outcomes 
Physical activity (PA) 
Cardiovascular fitness 
Adverse events 
Long-term impact 
Cost-effectiveness 
 


Outcome measurement 
PA self-reported, cardio-respiratory fitness 
objectively measured. 
 
Analysis strategy 
N/A – insufficient data for pooling 
 
Confounders 
Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below 
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Results – Group difference 
Ten RCTs were included: 
Effect on PA 
The effect of interventions on self-reported PA at one year (eight studies; 6725 participants) 
was positive and moderate with significant heterogeneity (I² = 74%) (SMD 0.19; 95% CI 0.06 to 
0.31; moderate quality evidence) but not sustained in three studies at 24 months (4235 
participants) (SMD 0.18; 95% CI -0.10 to 0.46).  
Effect on cardiovascular fitness 
The effect of interventions on cardiovascular fitness at one year 
(two studies; 349 participants) was positive and moderate with no significant heterogeneity in 
the observed effects (SMD 0.50; 95% CI 0.28 to 0.71; moderate quality evidence). Three 
studies (3277 participants) reported a positive effect on increasing PA levels when assessed 
as a dichotomous measure at 12 months, but this was not statistically significant (OR 1.52; 
95% CI 0.88 to 2.61; high quality evidence).  
Adverse events 
From limited data, there was no evidence of an increased risk of adverse events (one study; 
149 participants). Risk of bias was assessed as low (four studies; 4822 participants) or 
moderate (six studies; 1543 participants). 
Long-term impact and cost-effectiveness 
There was insufficient data to assess long-term impact and cost-effectiveness 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
General comments 
There was some evidence that the most 
effective interventions were those that 
offered both individual and group support for 
changing PA levels using a tailored 
approach.   


Reported limitations  
Reviewer  
There was significant heterogeneity in the 
observed effects so any conclusions drawn 
from the review should be interpreted with 
caution. 
 
Author 
 
Source of funding 
British Heart Foundation Core Grant 
NIHR Cochrane Incentive Scheme 2012 
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Authors: Foster C, Richards J, Thorogood M et al 
Year: 2013 
Citation: Face-to-face versus remote and web 2.0 interventions for promoting physical activity. 
The Cochrane Library (9): CD010393. 
Country of study: International 
Aim of study: Systematic review of face-to-face versus remote and web 2.0 interventions for 
promoting physical activity 
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Apparently healthy adults aged 16 or over 
 
Number of people 
225 (1 study) 
 
Locality 
The one included study was conducted in a 
high income country (US) 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
Inactive community participants aged 50-65 
years, male and female included and 11% of 
non-white ethnicity. 
 
Excluded populations 
Studies that had more than a 20% loss to 
follow-up excluded if they did not apply an 
intention to- treat analysis. 
 
Low risk/high risk population 
N/A – healthy adults 
 


 
Intervention and Comparison 


Intervention 
Randomised trials that compared face-to-
face versus remote and web 2.0 PA 
interventions for community dwelling adults. 
Studies were included if they compared an 
intervention that was mainly delivered face-
to-face to an intervention that had principally 
remote and web 2.0 methods with minimum 
follow up of 12 months. 
 
In the one study that met the inclusion 
criteria:- The face-to-face intervention was 
delivered to a group by a supervising 
physical educator at a local community 
senior centre. The participants attended 
exercise classes at least three times per 
week for 12months. The remote intervention 
was home based and was delivered 
individually without direct supervision. It 
included telephone calls weekly for the initial 
four weeks, biweekly for the next four weeks, 
and then monthly for 12 months.  


Method of allocation 
Randomisation for all included studies 
 
Measurement of exposure 
N/A 
 
Comparator 
Remote and web 2.0 physical activity 
interventions 


 
Outcomes and Analysis 
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Outcomes 
Physical activity (PA) 
Cardiovascular fitness 
Adverse effects 


Outcome measurement 
PA self-reported, cardio-respiratory fitness 
objectively measured. 
 
Analysis strategy 
Random-effects meta-analysis 
 
Confounders 
Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
Only one study (n=225) met the inclusion criteria. This study took place in a high-income 
country (US) (King 1991). 
 
This study reported the effect of a PA intervention on cardio-respiratory fitness. There were no 
data for PA, quality of life, or cost effectiveness. The difference between the remote and web 
2.0 versus face-to-face arms was not significant (SMD -0.02; 95% CI -0.30 to 0.26; high quality 
evidence). The risk of bias in the included study was assessed as low, and there was no 
evidence of an increased risk of adverse events. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
The conclusion of the review is that there is 
insufficient evidence to assess whether face-
to-face interventions or remote and web 2.0 
approaches are more effective at promoting 
PA.  


Reported limitations  
Reviewer  
Limited evidence (only one study). 
 
Author 
 
Source of funding 
British Heart Foundation Core Grant 
NIHR Cochrane Incentive Scheme 2012 


 
 
 
 
 
 
 
 
 
 
 
 
 
 







 89 


Authors: Leavy JE, Bull FC, Rosenberg M et al  
Year: 2011 
Citation: Health Education Research 26(6): 1060-1085 


Country of study:  
Aim of study: Physical activity mass media campaigns and their evaluation: a systematic 
review of the literature 2003-2010 
Study design: Systematic review 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 


Eligible population 
Adults, population level focus 
 
Number of people 
Sample sizes of included studies ranged 
from 250 to 3600.  
 
Locality 
The majority of the 18 mass media 
campaigns were conducted in high-income 
countries, the United States (n = 8), Australia 
(n = 3), Canada (n = 3), Belgium (n = 1) and 
New Zealand (n = 1). 
 
Two were conducted in middle-income 
countries in South America (Columbia and 
Brazil). 
 
Recruitment strategy 
Across the 18 campaigns, 14 used random 
(representative) population samples,  
one used convenience sampling,   
a combined cluster and convenience 
sampling  and an intercept technique. One 
study did not state the sampling strategy.  
 
Response rate  
Response rates in included studies varied 
from 17 to 70%. 


Characteristics of population 
Of 20 included studies, 6 were conducted 
specifically in midlife populations (40-65 in 
general); 8 in adult populations (in general 18 
to 65); 3 in younger populations and 2 in older 
populations. 
 
One study was conducted in men only, 
population gender not specifically reported for 
the remainder of individual studies. Ethnicity 
not reported for individual studies.  
 
Excluded populations 
Studies that focused on clinical populations, 
qualitative methods, children/adolescents and 
those that did not report evaluation data. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


Intervention 
18 individual physical activity adult mass 
media campaigns were included. 
 
The evaluation designs used for the 18 
campaigns included: quasi-experimental (n = 
5), non-experimental (n = 12), and a mixed 
methods design (n = 1). 
 
Included studies were published in English 
between 2003 and week 6, 2010, peer 
reviewed, full text; adult focus; population 


Method of allocation 
N/A – non-randomised studies included 
 
Measurement of exposure 
Awareness of campaigns was measured as the 
combination of ‘unprompted recall’ 
(respondents are asked if they have heard of 
any campaign promoting physical activity, open 
ended) and/or ‘prompted recall/recognition’ 
(respondents are told or shown the name of the 
campaign materials and asked if they 
recall/recognize them). 
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level focus; a clear mass media and/or 
social marketing component that relates 
specifically to physical activity OR fitness OR 
exercise; paid or unpaid media or a 
combination of both; primary 
prevention; evaluation methodology 
described and post-evaluation design as a 
minimum. 
 
Included studies used a diverse range of 
media channels for campaigns including: 
television commercials (network and/or 
cable), public service announcements, radio 
commercials, paid and unpaid print media 
inserts, bus backs and wraps, billboards, 
print media, website, traffic, public health 
activities, policy and environmental change.  
 
Campaign duration ranged from:  
8–13 weeks (n = 6); around 6 months (n =3), 
12 months (n = 2); several phases over 12–
24 months (n = 2) and greater than 2 years 
(n = 5). 


 
Comparator 
For studies with a quasi-experimental design, 
comparator groups were communities not 
exposed to campaigns, with similar 
demographics and media. 
 
Other studies used a pre-and post-campaign 
survey design in the same area. 


 
Outcomes and Analysis 


Outcomes 
‘Dose’, exposure, awareness, physical 
activity- related knowledge, attitudes, beliefs, 
intention, physical activity behaviour and 
campaign costs. 


Outcome measurement 
Overall, the survey instruments were 
established and reliable self-report measures 
of physical activity and often the measures 
were consistent with the countries national 
physical activity surveillance measures. Most 
studies used self-report only, only one study 
used a combination of self-report and an 
objective measure (pedometer) to determine 
physical activity levels. 
 
Twelve studies used a telephone administered 
survey instrument. One used an existing online 
forum and offered a $3 incentive and one used 
face to-face intercept surveys. 
 
Analysis strategy 
Data not suitable for meta-analysis, data 
synthesised narratively. 
 
Confounders 
Not reported. 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
18 studies included on individual adult mass media campaigns, most were in high-income 
regions and two were in middle-income regions. 
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Designs included: quasi experimental (n = 5); non experimental (n = 12); a mixed methods 
design (n = 1). One half used formative research. Awareness levels ranged from 17 to 95%. 
Seven campaigns reported significant increases in physical activity levels.  
 
Change in physical activity behaviour was measured in 15 of the 18 campaigns and seven 
studies reported a statistically significant increase in physical activity levels. Four of these 
seven campaigns were quasi-experimental design and used a cohort sample which the 
authors reported adds strength in detecting campaign effects. Four of the campaigns were 5 
months or longer in duration. 
 
Non-significant findings on physical activity were found in eight campaigns; two studies were 
about 6 months in duration, three studies comprised multiple short-term phases delivered over 
a 12- to 18-month period. Three studies were longer campaigns over several years and also 
reported no overall effect on physical activity behaviour. The authors concluded there was little 
evidence of sustained campaign effects over time although there were limitations to study 
design and evaluation. 
 
Campaign awareness levels, ranged from 95% to 17.4% the physical activity components.  
A number of campaigns reported higher awareness among women, among those with a 
tertiary level of education and among women who tended to be physically active or had 
children who were active. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
General comments 
 


Reported limitations  
Reviewer  
 
 
Author 
All but two of the campaigns were delivered in 
high-income countries and many were from 
North America, which limits the generalisability 
of these findings on mass media campaigns to 
other countries or regions. 
 
Grey literature was not searched as a source of 
studies. 
 
Source of funding 
Heart Foundation (WA Division); Department of 
Health and University of Western Australia 
Scholarship.  
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Systematic reviews in disadvantaged groups: 
 


Authors: Chapman J, Qureshi N, Kai J  
Year: 2013 
Citation: British Journal of General Practice 63(607): e104-114 
Country of study: Not reported 
Aim of study: Effectiveness of physical activity and dietary interventions in South Asian 
populations 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
South Asians 
 
Number of people 
From 13 to 201 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Only one study reported sample age range 
(13–81 years) 
 
Excluded populations 
Various inc. those received diabetes education, 
those planning a holiday during study, pregnant 
women, those with a knee/hip replacement 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Various inc. screening, education, exercise 
classes 
 
Setting  
Community, practices and health clinics 
 
Delivery 
Various inc. link workers, dieticians, fitness 
instructors, health visitors  
 
Length of follow-up  
From 1 month to 17 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Not reported 
 


 
Outcomes and Analysis 
Outcomes 
Changes to anthropometric measures, blood 
pressure, and/or blood biochemistry 


Outcome measurement 
Combined self-report and objective 
anthropometric and physiological measures 
 
Analysis strategy 
Not reported 
 
Confounders 
No studies adjusted for confounding in 
analyses 
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Results 
Intervention group 


Results 
Control group 


Not reported Not reported 
Results – Group difference 
All studies measuring changes in weight demonstrated a reduction in kilogrammes from 
baseline to follow-up, ranging from a 0.9% reduction over 6–12 months to 3.4% at 17 months.  
Waist girth in centimetres showed small percentage decreases of 0.6 and 2.1 and reductions in 
body and abdominal fat were also found.  Males and females reported significant 
improvements in salt intake and consumption of fried meat snacks following a CHD-prevention 
service.  49% of participants reported taking more moderate exercise. 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Physical activity and dietary interventions 
with South Asian populations show modest 
promise but, given the paucity of controlled 
evaluations or use of objective measures, 
outcomes are difficult to interpret 
 
General comments 
 


Reported limitations  
Reviewer  
Unclear reporting of analyses.  Self-reporting 
outcomes and exposures 
 
Author 
None identified 
 
Source of funding 
This review was funded by a National Institute 
for Health Research Collaboration in Applied 
Health Research and Care (Nottinghamshire, 
Derbyshire and Lincolnshire) grant. 
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Authors: Cleland CL, Tully MA, Kee F et al. 
Year: 2012 
Citation: Preventive Medicine 54(6): 371-380. 
Country of study: International 
Aim of study: Assess the effectiveness of physical activity interventions in socio-economically 
disadvantaged communities 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Socio-economically disadvantaged 
communities 
 
Number of people 
Not reported 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Aged 18 - 75 
 
Excluded populations 
Included children but results are not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Individual and group targeted interventions 
such as exercise vouchers, education, 
counselling and pedometers 
 
Setting  
Not reported 
 
Delivery 
Face to face, by telephone or a combination 
of both 
 
Length of follow-up  
Between 7 weeks and 24 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Usual care or control group 


 
Outcomes and Analysis 
Outcomes 
Physical activity 


Outcome measurement 
Various inc. recall, questionnaires, 
accelerometer 
 
Analysis strategy 
Attempted to calculate a Cohen's d effect size 
for each intervention 
 
Confounders 
Not reported 
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Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – Group difference 
Two of the 12 interventions that targeted adults showed a moderate effect on PA.  Each study 
is reported separately.  
Individually targeted interventions 
Lowther et al. (2002) Cohen's da: at 4 weeks FA: 0.33 (95% CI −0.84, 0.21); EC: 0.10 (95% 
CI−0.39, 0.59) 3months FA: 0.27 (95% CI−0.79, 0.26); EC: 0.35 (95% CI −0.16, 0.84) 6months 
FA: 0.42 (95% CI 1.19, 0.41); EC: 0.69 (95% CI−0.03, 1.35) One year FA 0.27 (95% CI−1.04, 
0.54); EC: 0.43 (95% CI−0.27, 1.08) 
Fahrenwald et al. (2004) Cohen's d: 2.1 (95% CI 1.37, 2.71) Increased moderate PA 
(Intervention: 89 min per week; Control: 1 min per week)  
Emmons et al. (2005) No significant difference between or within groups 
Black et al. (2010) Cohen's d: 11months, 0.03 (95% CI −0.26, 0.32); 24months, 0.10 (95% 
CI−0.42, 0.17) Decreased log PA counts (Intervention: 0.04 at 11 months; 0.07 at 24months; 
control: 0.08 at 11 months; 0.06 at 24 months) 
Group interventions targeting adults 
Reijneveld et al. (2003) No significant within or between group differences 
Kim et al. (2004)  Intervention group improved PA (p≤0.001) (no control group) 
Staten et al. (2004) No significant difference between groups MVPA increased in all groups: 
PC+HE: 22.6min per week, p≤0.05; PC+HE+CHW 22.8 min per week, p≤0.01 PC: 15.1 min 
per week, p≤0.001 
Kolbe-Alexander et al. (2006) Significantly greater increase in reported energy expenditure in 
intervention group than controls (pb0.001) 
Stewart et al. (2006) Non-significant increased PA (0.8 h per week) in intervention groups (no 
control group) 
White et al. (2006) No control group; no differences between intervention groups, minutes 
spent walking per ‘active’ day decreased 
Yancey et al. (2006) Significant difference between groups at 2months (pb0.05);marginal at 
12months (p=0.058) Intervention group: self-rated PA level increased among participants at 
2months (pb0.001); 6 months (pb0.05); but not at 12 months Control: no increase 
Clarke et al. (2007) Significant increase in percentage taking >10,000 steps per day (pb0.05) 
(from 11.8% to 46.2% at 8 weeks); energy expenditure increased (pb0.001) by 224 kcal/day 
(No comparative control group data) 
Speck et al. (2007) Cohen's d: 0.47 (95% CI 0.01, 0.91) (number of steps); 0.06 (95% CI 
−0.50, 0.39) (MET score per day) Intervention: non-significant changes (decreased steps per 
day (5791.3 to 5369.6); increased MET score (42.9 to 48.8) Control: decreased steps per day 
5314.6 to 4094.9 (pb0.05); non-significant increase in MET score per day 49.2 to 49.8 
Hovell et al. (2008) Significantly greater increase in vigorous PA and walking in intervention 
group than controls at 6months; Vigorous activity at 12months significantly greater in 
intervention group Difference in percentage achieving ACSM PA guidelines (intervention group 
increased from 19.1% to 63.2%; control group, 13.6% to 16.7%) at 6 months intervention: 
increased vigorous activity and walking (pb0.001) at 6months. Subsequent decrease in 
vigorous activity (p≤0.01) and walking (p≤0.011) at 12 months but remained higher than 
baseline Control: increased vigorous activity (p≤0.001) and walking (pb0.05) at 6months; not at 
12months 
Keyserling et al. (2008) Intervention: significantly increased self-reported moderate (p=0.001) 
and vigorous activity (p=0.003) at 6 and 12 months compared with controls No significant 
difference between groups in accelerometer outcomes 
Resnick et al. (2008) Cohen's d: 0.01 (95% CI −0.13, 0.67) Intervention: spent significantly 
(p<0.05) more time in exercise than those in the control group at 12 weeks 
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Community interventions 
Jenum et al. (2006) Between group's comparison: greater reduction in proportion of inactive 
people in intervention group (6.9%) Intervention group: reduced proportion reporting no heavy 
activity (40.5% to 32.4%); number categorised as ‘active’ increased by 8.1% (p<0.05) Control: 
no significant changes in PA 
Cochrane and Davey (2008) Significantly more of intervention group than controls reported 
increased level of PA (p≤0.001) (30.6% of intervention group reported beingmore physically 
active after one year) 
Brown and Werner (2007) Intervention: participants using the rail increased (pb0.05) from 
50% to 68.75%; self-reported rail rides were significantly related to higher level of moderate 
activity (p<0.01) (no control group) 
Wendel-Vos et al. (2009) Significant differences between groups: intervention group women 
walked 2.2 h per week more (p≤0.05) and reported more leisure time PA (2.1 h per week) 
(p≤0.05) compared with controls after 4 years 
Hoelscher et al. (2010) No between group significant differences Intervention: increased 
number of days per week played outdoors (0.3, pb0.05), days played sports activity (0.3, 
p≤0.01) and days participated in organised PA (0.2, p≤0.05) Control: significant difference in 
number of days per week played outdoors (0.2, p≤0.05) and number days participated in 
organised PA (0.3, p≤0.01) 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Found that group-based interventions were 
effective for adults; evidence for the 
effectiveness of interventions targeting 
individuals was insufficient; limited evidence 
suggested that community-wide interventions 
produced small changes in PA. 
 
General comments 
 


Reported limitations  
Reviewer  
Heterogeneity of interventions; presents little 
detail on study methodology, participants, 
analysis and duration 
 
Author 
Non-validated measurements, lack of detail 
regarding sampling and high attrition rates; 
small sample sizes (<150 participants) and are 
of relatively short duration (<6 months). 
 
Source of funding 
This work was carried out as part of the PARC 
Study, which is funded by the National 
Prevention Research Initiative. CLC conducted 
the review as part of a PhD funded by the 
Department of Employment and Learning 
Northern Ireland (DEL). MAT, FK and MEC are 
cofounded by the Centre of Excellence for 
Public Health (Northern Ireland), a UKCRC 
Public Health Research Centre of Excellence. 
Funding from the British Heart Foundation, 
Cancer Research UK, Economic and Social 
Research Council, Medical Research Council, 
Research and Development Office for the 
Northern Ireland Health and Social Services, 
and the Wellcome Trust, under the auspices of 
the UK Clinical Research Collaboration, is 
gratefully acknowledged. 
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Authors: Cleland, V, Granados A, Crawford D et al  
Year: 2013 
Citation: Obesity Reviews 14(3): 197-212 
Country of study: International 
Aim of study: Effectiveness of interventions to promote physical activity among 
socioeconomically disadvantaged women 
Study design: Systematic review and meta-analysis. 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Socioeconomically disadvantaged healthy 
women (18–64 years) 
 
Number of people 
6,339 
 
Locality 
International 
 
Recruitment strategy 
Not reported  
 
Response rate  
Not reported  


Characteristics of population 
Age from 25.1 to 59.  
 
Excluded populations 
Men 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Intervention: any intervention (individually, 
socially, environmentally or policy targeted) 
focused on increasing physical activity in any 
setting. 
 
Setting  
Various inc. home, church, community, face 
to face and telephony 
 
Delivery 
Group or individual, no details provided on 
who delivered the intervention 
 
Length of follow-up  
From 6 weeks to 6 years (median = 5 
months). 


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported  
 
Comparator 
Any control group 


 
Outcomes and Analysis 
Outcomes 
“physical activity outcomes” 


Outcome measurement 
Self-report questionnaire, one study used 
objective measure 
 
Analysis strategy 
Meta-analysis 
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Confounders 
Not reported 


Results 
Intervention group 
Albright et al. (2005)  
G0: Pre = 33.7 (SD: 2.2) 
12 m = 33.5 (SD: 1.5) 
G1: Pre = 33.2 (SD: 1.7), 
12 m = 33.2 (SD: 3.1) 
Baranowski et al. (1990) 
G0: Pre = 235.5 (SD: 16.1), 
14 weeks = 248.0 (SD: 29.4)  
G1: Pre = 241.4 (SD: 22.8), 
14 weeks = 247.8 (SD: 46.6) 
Brown et al. (1996)  
G0: Pre = 103.5 (SD: 11.5), 
12 weeks = 98.7 (SD: 14.9)  
G1: Pre = 114.2 (SD: 19.0), 
12 weeks = 98.5 (SD: 13.9) 
Chang et al. (2010)  
G0: Pre = 27.3 (SD: 29.9), 
42 weeks = 36.0 (SD: 29.3) 
G1: Pre = 29.8 (SD: 26.7), 
42 weeks Post = 53.2 (SD: 30.2) 
Fahrenwald et al. (2004)  
G0: Pre = 32.59 (SD: 0.38), 
10 weeks (change) = -0.17 (SD: 0.41) 
G1: Pre = 32.52 (SD: 0.39), 
10 weeks (change): 0.46 (SD: 0.45) 
Fjeldsoe et al. (2010)  
G0: Pre = 84.0 (SE: 26.0), 
13 weeks = 159.8 (SE: 29.3)  
G1: Pre = 164.3 (SE: 25.4), 
13 weeks = 149.8 (SE: 25.0) 
Hovell et al. (2008)  
G0: Pre = 13.6%,                   
12 m = 15.2% 
G1: Pre = 19.1%,                     
12 m = 38.2%                          
Jacobs et al. (2004)  
G0: Pre = 12.68 (SD:5.96);  
12 m = 12.98 (SD: 6.96) 
G1: Pre = 12.84 (SD: 6.51);  
12 m = 12.86(SD: 6.69) 
Lucumi et al. (2006)  
G0: Pre = 5.3, 7 m = 5.3 
G1: Pre = 27.8, 7 m = 33.3 
Lupton et al. (2002)  
G0: Pre = 81.1%;                     


Results 
Control group 
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6 years = 83.2%                     
G1: Pre = 76.5%;       
Lupton et al. (2003) 
G0: Pre = 81.2%, 
6 years = 80.9% 
G1: Pre = 73.0%, 
6 years = 80.9% 
Olvera et al. (2010)  
G0: Pre = 1.2 (SD: 1.5), 
12 weeks = 1.2 (SD: 0.9) 
 G1: Pre = 1.4 (SD: 0.9), 
12 weeks = 2.1 (SD: 1.6) 
Opdenacker et al. (2008) 
G0: Pre = 1,664,013 (SD: 521,275),  
6 m = 1,501,413 (SD: 594,714) 
G1: Pre = 1,702,474 (SD: 618,907),  
6 m = 1,827,888 (SD: 687,279) 
Shirazi et al. (2007) 
G0: Pre = 73.9 (SD:131.2),  
12 weeks = 78.9 (SD: 136.2) 
G1: Pre = 54.1 (SD:131.5) 
12 weeks = 191.4 (SD: 231.4) 
Speck et al. (2007) 
G0: Pre = 5,314.6 (SD: 2,862.5) 
23 weeks = 4,094.9 (SD: 2,735.9) 
G1: Pre = 5,791.3 (SD: 2,995.4) 
23 weeks = 5,369.6 (SD: 2,786.5) 
Stoddard et al. (2004)  
G0: Pre = 45.8%, 
12 m = 52.0% 
G1: Pre = 36.4%, 
12 m = 54.5% 
Watson et al. (2005) 
G0: Pre = 22.9,  
6 m = 35.4 
G1: Pre = 33.3,  
6 m = 43.3 
Wendel-Vos et al. (2009) 
G0: Pre = 18.3 (SD: 12.8) 
5 years = 17.4 (SD: 12.4)  
G1: Pre = 15.4 (SD: 11.7) 
5 years = 17.2 (SD: 12.9) 
Williams et al. (2005)  
G0: 6 weeks = 31% 
G1: 6 weeks = 81% 
  
Results – Group difference 
Because of substantial statistical heterogeneity (X2 = 53.61, df = 18, P < 0.0001, I2 = 66%), an 
overall pooled effect is not reported.  Subgroup analyses demonstrated that studies using 
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group and those using group in combination with individual delivery modes had similar effect 
sizes of SMD 0.40 (95% CI 0.14–0.67) and 0.32 (95% CI 0.05–0.59), respectively.  Studies 
with a group delivery component had a standardised mean difference of 0.38 greater than 
either individual or community-based delivery. 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Programs with a group delivery mode 
significantly increase physical activity among 
women experiencing disadvantage 
 
General comments 
 


Reported limitations  
Reviewer  
14/19 studies had a high risk of bias 
 
Author 
Self-reported physical activity measures; 
studies did not account for clustering in their 
study design; had to calculate SMDs and SEs 
from dichotomous data; substantial clinical, 
methodological and statistical heterogeneity;  
 
Source of funding 
V.C. is supported by a National Health and 
Medical 
Research Council Public Health Training 
(Postdoctoral) Fellowship. A.G. is supported by 
a National Health and Medical Research 
Council Strategic Award. T.W. is supported by 
a National Health and Medical Research 
Council/Primary Health Care Research, 
Evaluation and Development Career 
Development Fellowship. K.B. is supported by 
a National Health and Medical Research 
Council Senior Research Fellowship. D.C. is 
supported by a Victorian Health Promotion 
Foundation Senior Research Fellowship. 
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Authors: Conn VS, Phillips LJ, Ruppar TM et al 
Year: 2012 
Citation: Journal of Health Care for the Poor & Underserved 23(1): 59-80 
Country of study: USA 
Aim of study: Physical activity interventions with healthy minority adults  
Study design: Systematic review and meta-analysis 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 


Eligible population 
Minority adults.   
 
Number of people 
21,151 
 
Locality 
USA 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Percentage female 100; Percentage African-
American 100; Percentage Hispanic 0; Percent 
European-American 0; Mean age (years) 44; 
body mass index=25–29.9), 
 
Excluded populations 
Children and youth younger than 18 years.  
Participants with acute or chronic mental (e.g., 
schizophrenia, clinical depression, drug abuse) 
or physical (e.g., hypertension, diabetes, 
cardiovascular diseases) illnesses 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Supervised, planned, structured, and 
repetitive physical activity focused on 
improving or maintaining physical fitness. 
Minutes of supervised exercise per session 
38.5; Frequency per week of supervised 
physical activity 3; Total number of 
supervised exercise sessions 33 
 
Setting  
Not reported 
 
Delivery 
Twenty-five intervention delivery sites 
 
Length of follow-up  
Not reported  


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
“Any type of comparison” 


 
Outcomes and Analysis 


Outcomes 
Fitness, Anthropometric outcomes, diabetes 
risk, mood 


Outcome measurement 
Self-report questionnaire  
 
Analysis strategy 
Meta-analysis 
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Confounders 
Not reported 


Results 
Intervention group 
Estimates for supervised physical activity 
eS 
Fitness  
Treatment group pre- vs. post-test .584 
Anthropometric outcomes 
Treatment group pre- vs. post-test .104 
Diabetes risk 
Treatment group pre- vs. post-test -.064 
Mood 
Treatment group pre- vs. post-test .410 
 
P(eS) 
Fitness  
Treatment group pre- vs. post-test <.001 
Anthropometric outcomes 
Treatment group pre- vs. post-test .010 
Diabetes risk 
Treatment group pre- vs. post-test .793 
Mood 
Treatment group pre- vs. post-test .021 
 
95% Ci 
Fitness  
Treatment group pre- vs. post-test (.431, 
.737) 
Anthropometric outcomes 
Treatment group pre- vs. post-test (.025, 
.182) 
Diabetes risk 
Treatment group pre- vs. post-test (-.539, 
.412) 
Mood 
Treatment group pre- vs. post-test (.063, 
.757) 
 
Estimates for motivational and education 
physical activity 
eS, p (eS), (95% CI)   
Physical activity behaviour  
Treatment group pre- vs. post-test .312, 
<.001 (.237, .386)      
Anthropometric outcomes 
Treatment group pre- vs. post-test      .070,   
.001      (.027, .112)      
Diabetes risk 
Treatment group pre- vs. post-test      .041,   
.225  (-.025, .108)      
Quality of life 
Treatment group pre- vs. post-test       .464,   
.108  (-.102, 1.031)    


Results 
Control group 
Estimates for supervised physical activity 
eS 
Fitness  
Control group pre- vs. post-test .073                
Anthropometric outcomes 
Control group pre- vs. post-test -.036 
Diabetes risk 
Control group pre- vs. post-test — 
Mood 
Control group pre- vs. post-test .119 
 
P(eS) 
Fitness  
Control group pre- vs. post-test  .519         
Anthropometric outcomes 
Control group pre- vs. post-test .563 
Diabetes risk 
Control group pre- vs. post-test — 
Mood 
Control group pre- vs. post-test .308 
 
95% Ci 
Fitness  
Control group pre- vs. post-test  ( -.149, .294)           
Anthropometric outcomes 
Control group pre- vs. post-test (-.156, .085) 
Diabetes risk 
Control group pre- vs. post-test (—) 
Mood 
Control group pre- vs. post-test (-.110, .348) 
 
Estimates for motivational and education 
physical activity 
eS, p (eS), (95% CI)   
Physical activity behaviour   
Control group pre- vs. post-test   .053,   .251  (-
.037, .142)      
Anthropometric outcomes 
Control group pre- vs. post-test    -.069,     .195  
(-.173, .035)      
Diabetes risk 
Control group pre- vs. post-test    -.521,     .414 
(-1.771, .729)      
Quality of life 
Control group pre- vs. post-test   — ,     —      
(—)      
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Results – Group difference 
Supervised exercise significantly improved fitness (ES=.571–.584). Interventions designed to 
motivate minority adults to increase physical activity changed subsequent physical activity 
behaviour (ES = .172–.312) and anthropometric outcomes (ES=.070–.124). 
 


Estimates for supervised physical activity 
eS 
Fitness  
Treatment vs. control groups at post-test .571 
Anthropometric outcomes 
Treatment vs. control groups at post-test .041 
Diabetes risk 
Treatment vs. control groups at post-test — 
Mood 
Treatment vs. control groups at post-test .198 
 
P(eS) 
Fitness  
Treatment vs. control groups at post-test .012 
Anthropometric outcomes 
Treatment vs. control groups at post-test .643 
Diabetes risk 
Treatment vs. control groups at post-test — 
Mood 
Treatment vs. control groups at post-test .365 
 
95% Ci 
Fitness  
Treatment vs. control groups at post-test (.127, 1.015) 
Anthropometric outcomes 
Treatment vs. control groups at post-test (-.132, .214) 
Diabetes risk 
Treatment vs. control groups at post-test (-) 
Mood 
Treatment vs. control groups at post-test (-.231, .627) 
 
Estimates for motivational and education physical activity 
eS, p (eS), (95% CI)   
Physical activity behaviour  
Treatment vs. control groups at post-test       .172,   .024      (.023, .321)      
Anthropometric outcomes 
Treatment vs. control groups at post-test  .124,   .077  (-.014, .262)     
Diabetes risk 
Treatment vs. control groups at post-test  -.024,     .899  (-.393, .345)      
Quality of life 
Treatment vs. control groups at post-test  —,      —      (—)      
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
Interventions effectively increased PA 
behaviour as documented for both 2-group 
(ES=.172) and treatment-group pre-post 
(ES=.312) comparisons.  Anthropometric 


Reported limitations  
Reviewer  
XXX 
 
Author 
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outcomes improved significantly in the 
treatment group pre-post comparison, but 
the magnitude of the effect (ES=.070) is 
small and probably not clinically meaningful.  
The quality of life outcome ES was moderate 
sized (ES=.464) but did not achieve 
statistical significance 
 
General comments 


Intervention content and delivery with minority 
populations were inconsistently reported; 
intervention dose were inconsistently reported 
 
Source of funding 
Financial support provided by a grant from the 
National Institutes of Health (R01NR009656) to 
Vicki Conn, principal investigator. 
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Authors: Ickes MJ, Sharma M 
Year: 2012 
Citation: Journal of Environmental & Public Health 156435 
Country of study: US 
Aim of study: A systematic review of physical activity interventions in Hispanic adults. 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 


Eligible population 
Studies were included if the participants 
included >35% Hispanic or Latino population 
(over 18 years). Hispanics or Latinos were 
defined as persons of Cuba, Mexico, Puerto 
Rico, South or Central-America, or other 
Spanish culture or origin, regardless of race. 
 
Number of people 
Three of the interventions were very small (n 
<20, six were small (n= 20–75), five were 
medium (n=75–150), five were large (n=150–
300), and one intervention was classified 
with very large sample size (n= 869).  
 
Locality 
All studies conducted in the US. 
Interventions were limited to those published 
in English. 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
Nine of the interventions included a 
100% Hispanic population while the others 
ranged from 70–80% Hispanics (n = 6) and 
40–50% (n = 4). 
 
The age of participants in the interventions 
ranged from 18 to 95 years, although 85% (n = 
17) targeted middle-aged adults. Half of the 
interventions (n = 10) specifically targeted 
females.  
 
Excluded populations 
Exclusion criteria were articles in languages 
other than English and case studies.  
 
Low risk/high risk population 
Several of the interventions recruited specific 
populations including low income (n = 6), 
sedentary (n = 4), obese (n = 3) those with 
diabetes (n = 3) and individuals at risk for 
cardiovascular disease (n = 1). 


 
Intervention and Comparison 


Intervention 
Physical activity interventions with the 
goal of obesity prevention. All intervention 
studies were eligible for inclusion, except 
case studies.  
 
20 intervention studies were included. 65%  
of included studies (n =13)  were RCTs. Two 
of the interventions were quasi-experimental 
which did not randomize the participants, yet 
still had a control or comparison group. A 
non-experimental design was used in four of 
the interventions in which control and/or 
comparison groups were not delineated. One 
of the interventions used a qualitative non-
experimental design. 
 


Method of allocation 
Studies did not have to be RCTs. 65%  of 
included studies (n =13)  were RCTs. Two of 
the interventions were quasi-experimental 
which did not randomize the participants, yet 
still had a control or comparison group. A non-
experimental design was used in four of the 
interventions in which control and/or 
comparison groups were not delineated. One 
of the interventions used a qualitative non-
experimental design. 
 
Method of allocation concealment for RCTs not 
reported for individual studies. 
 
Measurement of exposure 
N/A 
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Theory was widely incorporated into the 
interventions, with 75% (n = 15) reporting the 
use of some theoretical framework. 
 
Community-based settings (n = 14), clinical 
settings (n = 2), family and home-based (n = 
3), and faith-based settings (n = 1) were also 
represented. 
 
Duration of the interventions ranged from 
one to three sessions (n = 2) to twelve 
months (n = 2). The duration of 90% of the 
interventions lasted less than one year; 1.5 
to 2 months (n = 6), three to four months (n = 
6) six months (n =3) and 9 months (n = 1). 
Duration within sessions also varied with 20-
30-minute phone calls to 90-minute 
educational and group-led exercise sessions. 
 
Culturally appropriate messages were 
incorporated into 45% of the interventions, 
including the use of focus groups to assist in 
the design and implementation of culturally 
relevant materials. 


 
Comparator 
Not reported for all individual studies but were 
generally less intensive counselling, social 
support or phone contact, with less PA 
emphasis. 


 
Outcomes and Analysis 


Outcomes 
Outcomes reported in individual studies 
varied and did not appear to be specifically 
specified in the design of the systematic 
review.  
 
Outcomes meeting inclusion criteria of NICE 
review included: behaviour change relating 
to PA (reported in 90% of studies), level, 
amount and frequency of PA, number of 
participants reaching recommended levels, 
type of PA; BMI, waist to hip ratio, body fat; 
total energy expenditure. 
 
Other outcomes:- Physical fitness, cognitive 
and behavioural processes of change, lipids, 
knowledge and social support, self efficacy 
and motivation, glycemic control, 
medications, levels of depressive symptoms 
and stress. 


Outcome measurement 
Self-reported via logs and checklists (n=9 
studies), 7 day recall (n=6), pedometers (n=1), 
accelerometers (n=2). BMI was measured in 
55% (n=11) interventions. 
 
Other measures included clinical tests related 
to diabetes and/or CVD (n=9), other 
anthropometric measures (n=6), social support 
questionnaires (n=6), measures of 
acculturation (n=2), stage of change/motivation 
(n=2), fitness testing (n=4), physical activity 
attitudes/knowledge/awareness (n=4), self-
efficacy for PA (n=2) and psychological well-
being (n=2). 
 
Analysis strategy 
No statistical analysis or meta-analyses 
were conducted. The existing analysis reported 
in the reviewed articles was extracted and 
reported in a systematic format. 
 
Confounders 
Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below 
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Results – Group difference 
Physical activity (PA) 
In interventions that measured PA  as an outcome, 72% (n = 13) 
indicated an improvement. Five interventions reported an increase in 
minutes walking and/or associated METS. Three interventions reported an increase in 
individuals meeting recommended physical activity levels. Two interventions indicated an 
increase in MVPA and one an increase in VPA. 
 
Two of the interventions reported a significant decrease in BMI at follow-up. Only 25% (n = 5) 
of the interventions conducted a follow-up measure; two at 2 months, one at 6 
months, and two at 12 months. There was insufficient data to make conclusions about 
sustainability of behaviour change. 
 
Interventions that included staff from the same ethnic group of the population reportedly 
improved recruitment in one study. One study reported that participants responded favourably 
when receiving the intervention in Spanish and appreciated information addressing culture-
specific barriers to PA for Latinos. 
 
Social support increased the likelihood of participation in two of the interventions. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
The authors provided a number of 
recommendations for improving interventions 
among Hispanic populations:-the importance 
of choosing activities that are appealing and 
fun as well as culturally relevant. 
Interventions among Hispanic populations 
should build on their sense of culture and 
incorporate social support .Building in 
educational opportunities as well as the 
ability for participants to enhance self-
management skills resulted in higher PA 
levels. 


Reported limitations  
Reviewer  
 
 
Author 
This is a narrative review and not a quantitative 
meta-analysis. Interventions included were 
limited to those published in English. 
 
Source of funding 
Not reported. 
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Systematic reviews of cost-effectiveness: 
 


Authors: Wu S, Cohen D, Shi Y et al. 
Year: 2011 
Citation: American Journal of Preventive Medicine 40(2): 149-158. 
Country of study:  International 
Aim of study: Economic analysis of physical activity interventions 
Study design: Systematic review 
Quality score: (++, + or -): + 


 
Study (eligible and selected) population 


Primary data OR modelling 
Review of primary data 
 
Eligible population 
Not reported 
 
Number of people 
Not reported 
 
Locality 
International 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 
 


Characteristics of population 
Not reported 
 
Excluded populations 
Not reported. Review contains data on school-
based physical activity intervention which has 
been excluded from this analysis 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 


Intervention  
Multiple.  Point-of-decision prompts; 
community campaign (4 studies); Individually 
adapted behaviour change; Social support; 
creation or enhanced access to places for 
physical activity 
 
Setting  
Not reported. Review contains data on 
school-based physical activity intervention 
which has been excluded from this analysis 
 
Delivery 
Not reported 
 
Length of follow-up  
Not reported 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Multiple.  Point-of-decision prompts; community 
campaign (4 studies); Individually adapted 
behaviour change; Social support; creation or 
enhanced access to places for physical activity 
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Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
Physical activity 
 
Service Use measures 
MET-hour gained 
 
 
Costing 
Not reported 
 
Discounting 
Not reported 
 


Outcome measurement 
Not reported 
 
 
Perspective 
 
 
Analysis strategy (including key sensitivity 
analyses) 
Point-of-decision prompts                              
Costs/person  ($)0.0025 (0.001–1.34)                  
MET-hours gained/day/person 0.0026 (0.007–
0.0142)                 
Cost-effectiveness ratio as $ per MET-hour 
gained/person 0.07 (0.0022–4.72)                                 
Annual costs for 10,000 population reached 
($)58 (58–13,441) 
 
Community campaign (4 studies)              
Costs/person  ($) 0.14; 14.93; 0.46; 55.86 
MET-hours gained/day/person 0.44; 0.01; 0.10; 
0.48 
Cost-effectiveness ratio as $ per MET-hour 
gained/person 0.009; 1.50; 0.01; 1.90 
Annual costs for 10,000 population reached ($) 
1,432; 74,655; 4563; 3,351,369 
 
Individually adapted behaviour change (all)  
Costs/person  ($)55.27 (0.25–422)                          
MET-hours gained/day/person 0.50 (0.09–
2.76) 
Cost-effectiveness ratio as $ per MET-hour 
gained/person 0.41 (0.01–7.25)                         
Annual costs for 10,000 population reached ($) 
1,166,667 (4,970–10,938,000) 
 
Low-intensity                                                    
Costs/person  ($)11.04 (0.25–274) 
MET-hours gained/day/person 0.50 (0.15–
1.26)                        
Cost-effectiveness ratio as $ per MET-hour 
gained/person 0.10 (0.01–5.95)                            
Annual costs for 10,000 population reached 
($)545,000 (4,970–6,632,903) 
 
High-intensity                                                   
Costs/person  ($) 64.80 (1.69–422) 
MET-hours gained/day/person 0.53 (0.09–
2.76) 
Cost-effectiveness ratio as $ per MET-hour 
gained/person 0.84 (0.02–7.25) 
Annual costs for 10,000 population reached ($) 
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1,452,089 (142,204–10,938,000) 
 
Social support (all)                                         
Costs/person  ($)107.15 (5.25–1,609) 
MET-hours gained/day/person 0.65 (0.05–
2.89)                        
Cost-effectiveness ratio as $ per MET-hour 
gained/person 1.14 (0.07–60.2)                         
Annual costs for 10,000 population reached 
($)2,520,000 (317,581–16,932,192) 
 
Low-intensity                                                          
Costs/person  ($)21 (5.25–167.90) 
MET-hours gained/day/person 0.77 (0.11–
2.39) 
Cost-effectiveness ratio as $ per MET-hour 
gained/person 0.47 (0.07–5.17) 
Annual costs for 10,000 population reached ($) 
2,099,500 (630,000–5,648,275) 
 
High-intensity                                                
Costs/person  ($)153.49 (10.72-1,609) 
MET-hours gained/day/person 0.65 (0.05–
2.89) 
Cost-effectiveness ratio as $ per MET-hour 
gained/person 1.16 (0.13–0.22) 
Annual costs for 10,000 population reached ($) 
3,040,625 (317,581–16,932,192) 
 
Creation or enhanced access to 
places for physical activity 
Costs/person ($)15.08; 5.07; 137.46 
MET-hours gained/day/person 0.62; 0.98; 0.26 
Cost-effectiveness ratio as $ per MET-hour 
gained/person 0.40; 0.17; 4.47  
Annual costs for 10,000 population reached 
($)50,273; 16,914; 458,207 
 
Confounders 
Not reported 
 


Results 
Intervention group 
Not reported 
 


Results 
Control group 
Not reported 
 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
Magnitude of study effects and summary of standardized intervention cost per 10,000 
population reached 
No. adding <1 MET hr/wk/ person 
Point-of-decision prompts (28) 28 
Community campaign (4) 2 
Individual adapted behaviour change (49) 2 
Social support (31) 5 
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School-based  physical activity intervention (26) 5 
Creation or enhanced access to places for physical activity (3) 0 
 
No. adding 1–3 MET hr/wk/ person 
Point-of-decision prompts (28) 0 
Community campaign (4) 0 
Individual adapted behaviour change (49) 20 
Social support (31) 7 
School-based  physical activity intervention (26) 10 
Creation or enhanced access to places for physical activity (3) 1 
 
No. adding 3–5 MET hr/wk/ person 
Point-of-decision prompts (28) 0 
Community campaign (4) 2 
Individual adapted behaviours change (49) 11 
Social support (31) 5 
School-based  physical activity intervention (26) 4 
Creation or enhanced access to places for physical activity (3) 1 
 
No. adding >5 MET hr/wk/ person 
Point-of-decision prompts (28) 0 
Community campaign (4) 0 
Individual adapted behaviour change (49) 16 
Social support (31) 14 
School-based  physical activity intervention (26) 7 
Creation or enhanced access to places for physical activity (3) 1 
 
Median (range) annual cost for 10,000 people to add 3–5 MET hr/wk ($) 
Point-of-decision prompts (28) N/A 
Community campaign (4) 3,350,000;  1,431 
Individual adapted behaviour change (49) 688,000 (71,000–11,000,000) 
Social support (31) 9,500,000 (700,000–14,780,000) 
School-based  physical activity intervention (26) 300,000 (188,000–3,586,000,000) 
Creation or enhanced access to places for physical activity (3) 50,000 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
The most cost-effective strategies were for 
point of-decision prompts (e.g., signs to 
prompt stair use), with a median cost of 
$0.07/MET-hour/day/person; these 
strategies had tiny effects, adding only 0.2% 
of minimum recommended physical activity 
levels  
 
Most of the interventions targeting adults 
cost considerably less than $1.00/MET-hour, 
with 62/115 arms costing<$0.50/MET-hour. 
 


Reported limitations  
Reviewer  
Studies with insignifıcant results were 
excluded; 
 
Author 
translating different original measurement tools 
to a common metric may not achieve 
comparability; systematic publication biases; 
variation in the quality of the underlying 
intervention evaluations; many studies in the 
current review had relatively small samples;  
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In 37/141 of the study arms, the average 
level of physical activity exceeded the 
national physical activity guidelines at 
baseline, from 113% to 371%. 
 
General comments 
No comment 


Source of funding 
Grant 5R21CA122664-02 from the National 
Cancer Institute. 


. 
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APPENDIX A.3 Evidence table PHYSICAL ACTIVITY – Economic Studies 
 


Primary Studies 
 


Authors: Annemans L, Lamotte M, Clarys P et al. 
Year: 2007 
Citation: European Journal of Cardiovascular Prevention & Rehabilitation 14(6): 815-824. 
Country of study:  Belgium 
Aim of study: Health economic evaluation of controlled and maintained physical exercise in 
the prevention of cardiovascular and other prosperity diseases. 
Study design: Economic evaluation 
Quality score: (++, + or -):  


 
Study (eligible and selected) population 


Primary data OR modelling 
Markov model 
 
Eligible population 
Not applicable  
 
Number of people 
3 
 
Locality 
Belgium  
 
Recruitment strategy 
Not applicable  
 
Response rate  
Not applicable  
 


Characteristics of population 
Person 1: 30 years old, BMI = 26, 
cholesterol = 190, systolic blood pressure = 
120 
 
Person 2: 40 years old, BMI = 30, cholesterol = 
210, systolic blood pressure = 130 
 
Person 3: 50 years old, BMI = 32, cholesterol = 
250, systolic blood pressure = 140  
 
 
Excluded populations 
Not applicable  
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Physical exercise 
 
Setting  
Not applicable  
 
Delivery 
Not applicable  
 
Length of follow-up  
12-month cycle-length, 25-year analytical 
time horizon 


Method of allocation 
Not applicable  
 
Measurement of exposure 
Not applicable  
 
Comparator 
Physical exercise was compared with no 
intervention 
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Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
(1) be healthy, 
(2) have coronary heart disease (CHD), 
(3) have cerebrovascular disease, 
(4) have diabetes, 
(5) have colon cancer or 
(6) have breast cancer. 
 
Service Use measures 
Not reported 
 
Costing 
Both from a healthcare payer perspective 
and from a total societal perspective.  
Cardiovascular disease cost data were 
obtained from published literature. 
 
Discounting 
Discounting of 3% is applied to future cost 
and effects 


Outcome measurement 
XXX 
 
 
Perspective 
Costs were taken from a societal perspective 
 
Analysis strategy (including key sensitivity 
analyses) 
One way and probabilistic sensitivity analyses 
were carried out.  Cost-utility analysis  
 
Clinical data in the model 
Percentage of fatal CHD    26% 
Percentage of fatal cerebrovascular disease 
13% 
If history of MI 
Nonfatal stroke/year 0.58%  
Nonfatal MI/year 2.60%  
Vascular death/year 1.66% 
If history of stroke 
Nonfatal stroke/year 5.39%  
Nonfatal MI/year 0.62%  
Vascular death/year 1.71% 
If history of MI and stroke 
Nonfatal stroke/year 5.39% 
Nonfatal MI/year 2.60% 
Vascular death/year 2.06% 
If History of MI and stroke: other death/year 
1.05% 
Relative risk for CHD with exercise 0.60 (0.44–
0.83) 
Relative risk for cerebrovascular disease with 
exercise 0.73 (0.67–0.79) 
 
Confounders 
Adjusted for age; cigarette smoking; intake of 
alcohol, red meat, and vegetables; and early 
parental mortality. Assumption: worst of values 
related to history of MI or stroke. 


Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
Size of the public payment per year for controlled exercise 
Cohort 1  
€0 
Societal 
Cost no exercise 14 281 
QALY no exercise 17.96 
Cost exercise 11 195 
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QALY exercise 19.11 
Incr. cost – 3086 
Incr. effect 1.15 
Dominant 
 
Healthcare payer 
Cost no exercise 6174 
QALY no exercise 17.96 
Cost exercise 4719 
QALY exercise 19.11 
Incr. cost – 1455 
Incr. effect 1.15 
Dominant 
 
€500 
Societal 
Cost no exercise 14 281 
QALY no exercise 17.96 
Cost exercise 30 289 
QALY exercise 19.11 
Incr. cost 16 008 
Incr. effect 1.15 
13 920 
 
Healthcare payer 
Cost no exercise 6174 
QALY no exercise 17.96 
Cost exercise 23 813 
QALY exercise 19.11 
Incr. cost 17 639 
Incr. effect 1.15 
15 338 
 
Cohort 2 
€0                               
Societal 
Cost no exercise                    36 044                          
QALY no exercise                 17.12                             
Cost exercise                      28 930                          
QALY exercise                      18.29                            
Incr. cost                               – 7114                           
Incr. effect                              1.16                              
Dominant                     
 
Healthcare payer 
Cost no exercise                 13 425                          
QALY no exercise                 17.12                             
Cost exercise                      10 561                          
QALY exercise                      18.29                            
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Incr. cost                              – 2864                             
Incr. effect                              1.16                              
Dominant                          
 
€500 
Societal 
Cost no exercise                    36 044                          
QALY no exercise                 17.12                             
Cost exercise                      46 892 
QALY exercise                      18.29                            
Incr. cost                               10 847 
Incr. effect                              1.16                              
9351 
 
Healthcare payer 
Cost no exercise                 13 425                          
QALY no exercise                 17.12                             
Cost exercise                      28 522 
QALY exercise                      18.29                            
Incr. cost                              15 098 
Incr. effect                              1.16                              
13 016 
 
Cohort 3                                      
€0 
Societal 
Cost no exercise 63 854 
QALY no exercise 15.57 
Cost exercise 50 614 
QALY exercise 16.79 
Incr. cost – 13 240 
Incr. effect 1.23 
Dominant 
 
Healthcare payer 
Cost no exercise 25 135 
QALY no exercise 15.57 
Cost exercise 19 498 
QALY exercise 16.79 
Incr. cost – 5637 
Incr. effect 1.23 
Dominant 
 
€500 
Societal 
Cost no exercise 63 854 
QALY no exercise 15.57 
Cost exercise 66 743 
QALY exercise 16.79 
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Incr. cost 2 889 
Incr. effect 1.23 
2349 
 
Healthcare payer 
Cost no exercise 25 135 
QALY no exercise 15.57 
Cost exercise 35 627 
QALY exercise 16.79 
Incr. cost 10 492 
Incr. effect 1.23 
8530 
 
Cost effectiveness of exercise versus no exercise for different time horizons (assuming 
public payment of h400 per year) 
Time horizon (year) - 5 
Perspective 
Societal 
Cost no exercise 300 
QALY no exercise 4.22 
Cost exercise 2840 
QALY exercise 4.48 
Incr. cost 2539 
Incr. effect 0.26 
Incremental cost-effectiveness 9587 
 
Healthcare payer 
Cost no exercise 160 
QALY no exercise 4.22 
Cost exercise 2735 
QALY exercise 4.48 
Incr. cost 2574 
Incr. effect 0.26 
Incremental cost effectiveness 9719 
 
Time horizon (year) - 25 
Perspective 
Societal 
Cost no exercise 14 281 
QALY no exercise 17.96 
Cost exercise 26 470 
QALY exercise 19.11 
Incr. cost 12 189 
Incr. effect 1.15 
Incremental cost-effectiveness 10 577 
 
Healthcare payer 
Cost no exercise 6174 
QALY no exercise 17.96 
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Cost exercise 19 995 
QALY exercise 19.11 
Incr. cost 13 821 
Incr. effect 1.15 
Incremental cost effectiveness 11 992 
 
Cost effectiveness of exercise versus no exercise in function of compliance (time 
horizon=25 years, assuming public payment of h400 per year) 
Cohort 1 
Compliance  
0.5, 25 235 
0.625, 19 939 
0.75, 16 407 
0.875, 13 884 
1, 12 018 
 
Cohort 2 
0.5, 22 175 
0.625, 17 260 
0.75, 13 983 
0.875, 11 641 
1, 9918 
 
Cohort 3 
0.5, 16 358 
0.625, 12 191 
0.75, 9407 
0.875, 7413 
1, 5907 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
For each of the cohorts, physical exercise is 
predicted to increase the QALYs and to 
offset a large part of the initial investment. 
The cost per QALY varies from h2000 to 15 
000 per QALY depending on the risk levels, 
which is better compared with a majority of 
secondary preventions that are currently 
publicly financed. 
 
General comments 
Controlled exercise offers value for money, 
even if society would cover for its expenses 
completely. 
 


Reported limitations  
Reviewer  
Population attributable risk not used; 
 
Author 
Lack of prospective long-term data; predictive 
validity; model assumed 100% compliance with 
physical exercise; only three cohorts; did not 
take into account the cost of travel time or time 
spent exercising; risks for colon or breast 
cancer were based on age and sex. 
 
Source of funding 
This study was sponsored by an unrestricted 
grant from the Fitness Organisation. 
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Authors: Anokye NK, Trueman P, Green C et al. 
Year: 2011 
Citation: BMC Public Health 11(1): 954. 
Country of study: UK   
Aim of study: examines the cost-effectiveness of ERS in promoting physical activity 
compared with usual care 
Study design: Economic evaluation  
Quality score: (++, + or -):  
 
Study (eligible and selected) population 


Primary data OR modelling 
Decision analytic model 
 
Eligible population 
Not applicable 
 
Number of people 
Not applicable 
 
Locality 
UK 
 
Recruitment strategy 
Not applicable 
 
Response rate  
Not applicable 


Characteristics of population 
The model considers a cohort of individuals, 
aged between 40-60 years, who present in a 
sedentary state. The age of the population was 
selected to reflect the evidence on the 
effectiveness of ERS. 
 
Excluded populations 
Not applicable 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Physical activity 
 
Setting  
Primary care setting  
 
Delivery 
Not applicable 
 
Length of follow-up  
Not reported 


Method of allocation 
Not applicable 
 
Measurement of exposure 
Not applicable 
 
Comparator 
Usual care 


 
Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
Incremental cost per quality-adjusted life-
year  
 
Service Use measures 
Not applicable 
 
Costing 


Outcome measurement 
QALY 
 
Perspective 
NHS and personal social services perspective 
(third-party payer perspective) 
 
Analysis strategy (including key sensitivity 
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NHS 
 
Discounting 
Future costs and benefits are discounted at a 
rate of 3.5% per annum 


analyses) 
Deterministic and probabilistic sensitivity 
analyses investigated the impact of varying 
ERS cost and effectiveness assumptions.  
Sub-group analyses explored the cost-
effectiveness of ERS in sedentary people with 
an underlying condition. 
 
Estimates of the inputs to the model 
Probability of experiencing an outcome 
associated with physical activity 
Probability of experiencing  CHD when active 
0.014 
Probability of experiencing  CHD when 
sedentary 0.027 
Probability of experiencing stroke when active     
0.011 
Probability of experiencing stroke when 
sedentary     0.015 
Probability of experiencing type II diabetes  
when active    0.022 
Probability of experiencing type II diabetes  
when sedentary    0.044 
Inputs used in calculating QALYs/treatment 
costs 
Utility/health  state value of being in CHD state    
0.55 
Utility/health  state value of being in stroke 
state  0.52 
Utility/health  state value of being in type II 
diabetes  state  0.7 
Utility/health  state value of being in a non-
disease health  state      0.83 
Average age of cohort (in years)    50 
Average age of mortality (in years)      84 
Assumed average age of onset of a disease 
health  state (in years)   55 
Life years remaining  after onset of CHD   
18.41 
Life years remaining  after onset of stroke 5.12 
Life years remaining  after onset of type II 
diabetes     28.13 
Lifetime treatment  costs*/QALYs associated 
with health states (per person) 
Lifetime treatment  costs associated with CHD 
state    £17,728 
Lifetime treatment  costs associated with stroke 
state  £1,965 
Lifetime treatment  costs associated with type II 
diabetes  state  £50,309 
Lifetime treatment  costs associated with non-
disease health state   - QALYs associated  with 
CHD state 9.94 
QALYs associated  with stroke state 5.15 
QALYs associated  with type II diabetes  state   
14.18 
QALYs associated  with non-disease health 
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state    17.18 
*Costs are in 2010 prices. 
 
Confounders 
No comment 


Results 
Intervention group 
Not applicable 
 


Results 
Control group 
Not applicable 
 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
Base-case cost-effectiveness results comparing ERS with usual care 
ERS 
Lifetime total healthcare costs per person £2,492 
Total QALYs per person 16.743 
 
Usual care 
Lifetime total healthcare costs per person £2,322 
Total QALYs per person 16.735 
 
Difference 
Lifetime total healthcare costs per person £170 
Total QALYs per person 0.008 
 
Incremental cost per QALY (ICER) 
Lifetime total healthcare costs per person £20,876 
 
Cost-effectiveness results (after deterministic sensitivity analyses) comparing ERS with 
usual care 
Incremental cost per person (Incremental effect per person) ICER 
Base case analysis   £170 (0.008) £20,876 
Parameters 
Intervention costs to participants £290 (0.008) £35,652 
Less intensive ERS £58 (0.008) £7,085 
Effectiveness of ERS (based   on lower limit of 95% CI) £226  (-0.001)    Dominated* 
Effectiveness of ERS (based upper limit of 95% CI) £122  (0.015)     £7,947 
 
Scenarios 
Worst cases of cost and effectiveness £346  (-0.001)    Dominated* 
Best cases of cost and effectiveness £10    (0.015)     £679 
Worst case cost and best case effectiveness £242  (0.015)     £15,734 
Best case cost and worst case effectiveness £114  (-0.001)    Dominated* 
*ERS more costly and less effective than control 
 
Cost-effectiveness results (disease specific cohorts) comparing ERS with usual care 
Cohort Incremental cost per person(£) 
Obese £168 
Hypertensive £168 
Depressive £147 
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Cohort Incremental effect per person(QALY) 
Obese 0.011 
Hypertensive 0.013 
Depressive 0.017 
 
Cohort ICER (£) 
Obese £14,618 
Hypertensive £12,834 
Depressive £8,414 
 
At a threshold of £20,000 per QALY, there is a 0.508 probability that ERS is cost-effective. This 
increases to 0.879 when a threshold of £30,000 per QALY is considered.   
 
In terms of effectiveness, ERS (compared with usual care) is more effective leading to 
improved QALY gains which are higher than in the base case (ranging from 0.011 to 0.017). 
The cost per QALY of ERS compared with usual care is between £8,414 and £14,618 and thus 
can be considered cost-effective at the £20,000 per QALY threshold. 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
Compared with usual care, the mean 
incremental lifetime cost per patient for ERS 
was £169 and the mean incremental QALY 
was 0.008, generating a base-case 
incremental cost-effectiveness ratio (ICER) 
for ERS at £20,876 per QALY in sedentary 
individuals without a diagnosed medical 
condition. There was a 51% probability that 
ERS was cost-effective at £20,000 per QALY 
and 88% probability that ERS was cost-
effective at £30,000 per QALY.  
 
General comments 
ERS is associated with modest increase in 
lifetime costs and benefits. 


Decision analytic models may not be well 
suited to interventions which involve complex 
behaviour change components. 


Reported limitations  
Reviewer  
No comment 
 
Author 
Limited evidence to show that ERS has a 
significant and lasting effect on participation in 
physical activity; the model assumed that the 
active state last long enough to enable health 
benefits to be obtained, this could not be 
addressed in the sensitivity analysis due lack of 
data and the type of model used;  
 
Source of funding 
NIHR Health Technology Assessment 
programme (project number 08/72/01) 
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Authors: Dalziel K, Segal L, Elley CR. 
Year: 2006 
Citation: Australian and New Zealand Journal of Public Health 30(1): 57-63. 
Country of study:  New Zealand 
Aim of study: To evaluate the economic performance of the ‘Green Prescription’ physical 
activity counselling program in general practice. 
Study design: Cost utility analysis 
Quality score: (++, + or -):  
 
Study (eligible and selected) population 


Primary data OR modelling 
Cost utility analysis using a Markov model 
 
Eligible population 
Not reported 
 
Number of people 
Not reported 
 
Locality 
New Zealand  
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 
 


Characteristics of population 
Participants’ mean age was 58 years (range 
40-79) and 66% were female (582/878), mean 
BMI was 30 kg/m2, mean diastolic blood 
pressure was 82mmHg and average number of 
medications was 2.5.  
 
Excluded populations 
Not reported  
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 


Intervention  
‘Green Prescription’ physical activity 
counselling program  
 
Setting  
General practice 
 
Delivery 
Not reported 
 
Length of follow-up  
Study was 12 months.  The model was 
extended over full life expectancy (with one, 
10 and 25 years presented in sensitivity 
analyses).   


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported 
 
Comparator 
Usual care 


 
Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
Change in proportion of people who became 


Outcome measurement 
XXX 
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active and change in quality of life over 12 
months  
 
Service Use measures 
Not reported 
 
Costing 
Costs were collected as part of the trial for 
program set-up and co-ordination; regional 
sports trusts’ patient support; and general 
practice advice and follow-up 
 
Discounting 
Discounted at 5% per annum 


 
 
Perspective 
Health system 
 
Analysis strategy (including key sensitivity 
analyses) 
Conducted A state transition model (Markov) 
and simultaneous multivariate stochastic 
sensitivity analysis 
 
Confounders 
Not reported 


Results 
Intervention group 
Not reported 
 


Results 
Control group 
Not reported 
 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
 
Cost effectiveness/utility results – preliminary, base case and probabilistic sensitivity 
analyses. 
Green Prescription program 
Base case analysis (modelling) 
Total costs $NZ161 
Total life years 24.478 
Total QALYs 9.821 
Probabilistic sensitivity analysis 
Total costs $NZ161 
Total QALYs 9.799  
 
‘Usual care’ group 
Base case analysis (modelling) 
Total costs$NZ0 
Total life years 24.267Total QALYs 9.742 
Probabilistic sensitivity analysis 
Total costs$NZ0 
Total QALYs 9.677 
 
Base case analysis (modelling) 
Discounted $/QALY gained   $NZ2,053 
Probabilistic sensitivity analysis 
Discounted $/QALY gained   $NZ1,330 
 
Results of one-way sensitivity analyses 
Assumptions  Cost per QALY ($NZ) 
BASE CASE   $2,053 
Length of intervention benefit – 1 year  $10,381 
Length of intervention benefit – 5 years  $1,663 
Length of intervention benefit – 10 years      $1,160 
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RR of activity gain for intervention group – 1.85  $3,778 
RR of activity gain for intervention group – 4.77  $1,191 
Utility – active 0.75 and inactive 0.73      $2,241 
Utility – active 0.78 and inactive 0.75      $1,912 
RR of mortality – 1.0 (active and inactive)     $2,713 
Population – age 50 and 55% female      $2,607 
Undiscounted    $827 
Discount rate 7%  $2,722 
Length of consults – doubled $2,259 
Length of consults – halved   $1,931 
Time horizon – 1 year    $37,516 
Time horizon – 10 years  $6,451 
Time horizon – 45 years  $2,702 
 
At 12 months, the relative risk of achieving 2.5 hours of physical activity a week was 2.98 (95% 
CI 1.85-4.77) for the intervention group compared with control.  One-way sensitivity analyses 
gave results ranging from $NZ827 per QALY to $NZ37,516 per QALY 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
Incremental, modelled cost utility of the 
Green Prescription program compared with 
‘usual care’ was $NZ2,053 per QALY gained 
over full life expectancy (range $NZ827 to 
$NZ37,516 per QALY). Based on the 
probabilistic sensitivity analysis, 90% of 
ICERs fell below $NZ7,500 per QALY.  
 
General comments 
Given the lack of longer-term data and 
uncertainty regarding the sustainability of the 
increased activity and the longer-term health 
effects, the current model provides 
conservative estimates 


Reported limitations  
Reviewer  
Funder not reported 
 
Author 
short follow-up period in the primary clinical 
trial; proportion of the cohort who remained 
active was not observed, nor was the impact 
on mortality or quality of life beyond the 12 
months; relative risk adjustment that was 
applied to the population death rate for the 
active and inactive states assumed a 
constant adjustment over the first five years of 
the model;  
 
Source of funding 
Not reported 
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Authors: Goyder E, Hind D, Breckon J et al.  
Year: 2014 
Citation: Health Technology Assessment 18(13). 
Country of study:  International 
Aim of study: To determine whether objectively measured physical activity is increased in 
those receiving physical activity ‘booster’ consultations delivered in a motivational interviewing 
style, either face to face or by telephone. 
Study design: Three-arm, parallel-group, pragmatic, superiority randomised controlled trial 
with nested qualitative research fidelity and geographical information systems and health 
economic substudies. 
Quality score: (++, + or -): ++ 


 
Study (eligible and selected) population 


Primary data OR modelling 
Primary data 
 
Eligible population 
Previously sedentary people, aged 40–64 
years, living in deprived areas of Sheffield, 
UK, who had increased their physical activity 
levels after receiving a brief intervention 
 
Number of people 
282 
 
Locality 
Deprived areas of Sheffield, UK. 
 
Recruitment strategy 
Letters 
 
Response rate  
282/70,388 


Characteristics of population 
Gender, n (%) Male 130 (46.1), Female 152 
(53.9); Employment status, n (%) Part-time 52 
(18.4), Full-time 93 (33.0), Not employed 134 
(47.5), Missing 3 (1.1); Ethnicity, n (%)  White 
British 246 (87.2), Other 33 (11.7), Missing 3 
(1.1); Marital status, n (%) Single 45 (16.0), 
Married 151 (53.5), Co-habiting 20 (7.1), 
Divorced/separated 55 (19.5), Widowed 11 
(3.9); Stage of change, n (%) Contemplation 12 
(4.3), Preparation 125 (44.3), Action 91 (32.3), 
Maintenance 50 (17.7), Missing 4 (1.4); Age 
(years) n (%) 282 (100.0), Mean (SD) 54.6 
(7.3), Median (IQR) 55.3 (48.8 to 61.4), Min. to 
max. 40.4 to 65.5; Weight (kg) n (%) 282 
(100.0), Mean (SD) 85.2 (18.7), Median (IQR) 
82.9 (72.5 to 96.6), Min. to max. 46.9 to 160.0; 
BMI (kg/m2), n (%) 281 (99.6), Mean (SD) 30.3 
(5.9), Median (IQR) 29.8 (26.3 to 33.0), Min. to 
max. 17.1 to 53.4 
 
Excluded populations 
Already meeting activity guidelines, if limited by 
chronic ill-health, if unable or unwilling to 
participate.    
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Motivational interviewing  
 
Setting  
Community 
 
Delivery 


Method of allocation 
Block size of 200 with no stratification  
 
Measurement of exposure 
‘Behaviour counts’ were recorded, which 
included giving information, MI adherent 
behaviours (e.g. asking permission, affirming, 
emphasising personal control), MI non-
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DVD and information sheet 
 
Length of follow-up  
6 month 


adherent behaviours (e.g. advising, 
confronting, directing), open compared with 
closed questions and simple and complex 
reflections. The calculations for MITI were 
based on existing standards, 
 
Comparator 
Face to face or by telephone 


 
Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
Total energy expenditure (TEE) per day in 
kcal 
 
Service Use measures 
Not reported 
 
Costing 
The interventions will be costed, as will the 
consequences for the use of health and 
social services in general. 
 
Discounting 
Discounting QALY gains at a rate of 3.5% 
per annum. 


Outcome measurement 
Actiheart device (CamNtech Ltd, Cambridge, 
UK). Chest-worn device that records heart rate, 
interbeat interval and physical activity. It 
calculates and measures activity energy 
expenditure. 
 
Perspective 
NHS 
 
Analysis strategy (including key sensitivity 
analyses) 
Intention-to-treat  
 
Confounders 
Adjusted for age, gender, BMI, total minutes of 
physical activity at 3 months and 1 week before 
randomisation, and HRQoL (SF-12v2 plus 4 
total score). 


Results 
Intervention group 
Mean (SD) Multiple imputation (≥ 4 days) (n 
= 55);  2235.2 (395.5); Regression 
imputation (≥ 4 days) (n = 52)  2281.7 
(379.8); Complete cases (n = 39)  2315.5 
(726.2); Complete cases (n = 38);  2217.5 
(395.5); Multiple imputation (≥ 1 days) (n = 
61)  2215.9 (395.5); Per protocol (n = 55)  
2308.2 (646.3); Per protocol (n = 54)  2239.1 
(397.1) 


Results 
Control group 
Mean (SD) Multiple imputation (≥ 4 days) ; (n = 
36);  2163.0 (298.9); Regression imputation (≥ 
4 days) (n = 34);  2202.0 (371.3); Complete 
cases (n = 21);  2118.1 (298.9); Complete 
cases (n = 21);  2118.1 (298.9); Multiple 
imputation (≥ 1 days) (n = 37);  2168.4 (298.9); 
Per protocol (n = 36)  2177.2 (390.7); Per 
protocol (n = 36)  2177.2 (390.7) 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
Sensitivity analysis: difference  in mean TEE per day between  the booster intervention 
group (mini plus full) and the control  group at 9 months 
Adjusted Mean difference 95% CI); Multiple imputation (≥ 4 days);  18.1 (−102.9 to 139.1); 
Regression imputation (≥ 4 days) 13.9 (−80.1 to 107.9); Complete cases 118.6 (−152.7 to 
389.9); Complete cases 31.7 (−88.7 to 152.1); Multiple imputation (≥ 1 days)  14.5 (−105.6 to 
134.6); Per protocol  51.5 (−137.2 to 240.2); Per protocol  −7.1 (−115.8 to 101.6) 
 
p-value 
Multiple imputation (≥ 4 days) 0.766 
Regression imputation (≥ 4 days)  0.769 
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Complete cases  0.384 
Complete cases  0.599 
Multiple imputation (≥ 1 days)  0.811 
Per protocol  0.589 
Per protocol  0.897 
 
Long-term  physical activity scenarios assumed 
Control     
Scenario A     
Extra years lived Mean (SE) 26.73 (0.02)   
QALYs accrued Mean (SE) 12.75 (0.01) 
 
Scenario B  
Extra years lived Mean (SE) 26.73 (0.02)   
QALYs accrued Mean (SE) 12.75 (0.01) 
 
Scenario C     
Extra years lived Mean (SE) 26.90  (0.02)              
QALYs accrued Mean (SE) 12.81 (0.01) 
 
Mini booster   
Scenario A      
Extra years lived Mean (SE) 26.71 (0.02 )              
QALYs accrued Mean (SE) 12.73 (0.01) 
 
Scenario B             
Extra years lived Mean (SE) 26.82 (0.02 )              
QALYs accrued Mean (SE) 12.78 (0.01) 
 
Scenario C     
Extra years lived Mean (SE) 26.14 (0.02 )              
QALYs accrued Mean (SE) 12.52 (0.01) 
Full booster   
Scenario A      
Extra years lived Mean (SE) 26.58 (0.02 )              
QALYs accrued Mean (SE) 12.69 (0.01) 
Scenario B             
Extra years lived Mean (SE) 26.67 (0.02 )              
QALYs accrued Mean (SE) 12.72 (0.01) 
Scenario C     
Extra years lived Mean (SE) 26.18 (0.02 )              
QALYs accrued Mean (SE) 12.53 (0.01) 
 
Shift in physical activity quintile 
Quintiles moved between    
Mean utility gain (SE) Maximum acceptable intervention cost (£) 
1 (most sedentary) to 2               0.122   (0.0119)     2430.70 
2 to 3  0.046   (0.0102)      914.36 
3 to 4  0.043   (0.0094)       853.83 
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4 to 5 (most physically active)     0.032   (0.0088)       649.66 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
The mean difference in TEE per day 
between baseline and 3 months favoured the 
control arm over the combined booster arm 
but this was not statistically significant (–39 
kcal, 95% confidence interval −173 to 95, p = 
0.57).  
 
General comments 
No comment 


Reported limitations  
Reviewer  
XXX 
 
Author 
Neither the process evaluation survey nor the 
topic guide for the interviews was piloted; 
interviews were conducted by those who 
delivered the intervention; economic model 
does not directly consider the relationship 
between physical activity levels and morbidity 
risks;  
 
Source of funding 
HTA programme as project number 07/25/02 
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APPENDIX A.4 Evidence table DIET - Primary studies 
 


Authors: Hjerkin EM, Sandvik L, Hjermann I et al 
Year: 2004 
Citation: Journal of Internal Medicine 255(1): 68-73 (and previous method papers) 
Country of study: Norway 
Aim of study: Effect of diet intervention on long term mortality in healthy middle-aged men with 
combined hyperlipidaemia 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Middle-aged men with combined hyperlipidaemia 
 
Number of people 
104 
 
Locality 
Oslo, Norway 
 
Recruitment strategy 
All men in the city of Oslo aged 40-49 (in 1972-
75) were invited to a screening examination. Men 
with mean serum total cholesterol >6.45 mmol/L 
and systolic BP <150 mm Hg were invited to enrol 
in the trial 
 
Response rate  
Of 26000 men invited to initial screening, 17,965 
attended the screening exam and 1,232 met the 
inclusion criteria and were recruited 


Characteristics of population 
Control 
Age 46 (3), BMI (kg/m2) 26.9 (2.9), total 
cholesterol (fasting, mmol/L) 7.9 (0.6), 
triglycerides (fasting) 4.0 (1.9), fasting blood 
glucose 5.0 (0.6), systolic BP 132 (9), diastolic 
BP 87 (6), % smokers 73% 
 
Intervention 
Age 46 (3), BMI (kg/m2) 26.0 (2.9), total 
cholesterol (fasting, mmol/L) 7.9 (0.6), 
triglycerides (fasting) 3.5 (1.0), fasting blood 
glucose 5.0 (0.5), systolic BP 132 (10), 
diastolic BP 86 (8), % smokers 65%. 
 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Men with hyperlipidaemia 
 


 
Intervention and Comparison 
Intervention  
The intervention diet was a lipid lowering diet with 
emphasis on reduction of saturated fat, total 
energy intake and body weight  
 
Participants were given individual dietary advice 
based on assessment of diet by questionnaire 
and advised to reduce total energy intake (mainly 
by reducing sugar, alcohol and fat) and reduce 
saturated fat and slightly increase 
polyunsaturated fat consumption. They were 
advised to eat fish and low fat meat with potatoes 
and vegetables for main meals and use 
polyunsaturated oil for cooking, baking and 
sauces, fruit for dessert, fibre-rich bread, fish or 
vegetable spreads preferably but low fat cheese 
or meat were also acceptable. The use of 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Control group 
Details not  reported 
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skimmed milk and to restrict egg consumption to 
one a week was also recommended 
 
Note: Intervention participants also received anti-
smoking advice. However, there was no 
significant difference between the proportion of 
smokers in the intervention and control groups at 
baseline and after five years 
 
Setting  
Community 
 
Delivery 
Not reported 
 
Length of follow-up  
Participants were followed up for 24 years with a 
follow up examination every six months and 
adherence to the diet assessed at each follow-up 
 
Outcomes and Analysis 
Outcomes 
 
Mortality 
Total cholesterol 
Triglycerides 
BMI 


Outcome measurement 
Statistics Norway 
 
Blood samples 
 
Analysis strategy 
Cox regression analysis 
 
Confounders 
Adjusted for smoking, age 


Results: Intervention group Results: Control group 
  


 
Results – Group difference 
After a total of 24 years (from baseline) overall mortality was significantly lower in the intervention 
group compared to the control group (and remained significant in regression after adjusting for age 
and smoking status. (RR 0.47, 95% CI 0.23- 0.96), p= 0.038).Mortality was 42.9% in the control 
group and 21.8 % in the diet intervention group, p = 0.022  
  
After five years (at the end of the intervention) total cholesterol, triglycerides and BMI were all 
significantly lower in the diet group compared to the control group  
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
NR 
General comments 
Small sample size 
 
Diff in % smokers between groups at baseline but 
difference remained after 5 years and adjustment 
made for smoking 
 


Reported limitations  
Author 
 
Reviewer  
Small sample size 
 
Source of funding 
 
Norwegian Cardiovascular Council and the 
Norwegian retail company RIMI 
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Authors: Turner LW, Wallace LS, Hunt SB et al 
Year: 2003 
Citation: Psychological Reports 93: 521-526 
Country of study: USA 
Aim of study: Changes in behaviour and behavioural intentions among middle-aged women from 
an osteoporosis prevention program. 
Study design: Before and after study 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 
Eligible population 
Middle-aged women (mean age 49) 
 
Number of people 
342 
 
Locality 
Not reported 
 
Recruitment strategy 
Volunteers in an Osteoporosis Prevention 
Program 
 
Response rate  
Not reported 


Characteristics of population 
Mean age 49.5 (SD 13.2) years 
 
Most well educated with mean of 16 years 
education, degree equivalent 
 
Excluded populations 
Women those not middle aged 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Osteoporosis prevention program – educational 
classes, hip and spine bone mineral density 
testing and individual consultation 
 
Setting  
Not reported 
 
Delivery 
Not reported  
 
Length of follow-up  
Not reported 


Method of allocation 
N/A 
 
Measurement of exposure 
Not reported 
 
Control group 
Not applicable – before and after study 
 
 


 
Outcomes and Analysis 
Outcomes 
Participation in weight bearing and non-weight 
bearing physical activity, consumption of 
caffeinated beverages, intake of milk, yogurt and 
cheese 
 
 


Outcome measurement 
Validated ‘osteoporosis preventing behaviours 
survey’ 
 
Analysis strategy 
Not reported 
 
Confounders 
Not adjusted/not reported 


Results 
Intervention group 


Results 
Control group 


Before (% participants) Not applicable 
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Weight bearing PA    44 
Non weight bearing PA  34 
Excessive caffeine containing beverages  28 
Consumption of one or more servings of milk per 
day  25 
Consumption of one or more servings of yogurt 
per day  9 
Consumption of one or more servings of cheese 
per day 15 
 
After  (% participants) 
Weight bearing PA  55 
Non weight bearing PA  44 
Excessive caffeine containing beverages 11 
Consumption of one or more servings of milk per 
day  35 
Consumption of one or more servings of yogurt 
per day  10 
Consumption of one or more servings of cheese 
per day  20 
 
(No error limits reported) 
Results – Group difference 
Not applicable 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
60% reported they had increased their intake of 
dairy products, 42% increased consumption of 
calcium fortified products, 28% increased intake 
of calcium rich vegetables, 25% modified food 
preparation techniques to increase calcium 
 
General comments 
 
 


Reported limitations  
Author 
 
Reviewer  
(No error limits reported) 
Very little methodological detail reported 
 
Source of funding 
Not reported 
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Authors: Wright JL, Sherriff JL, Dhaliwal SS et al 
Year: 2011 
Citation: International Journal of Behavioural Nutrition and Physical Activity 8: 43 
Country of study: Australia 
Aim of study: Effectiveness of tailored, iterative, printed dietary feedback 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Men and women aged 40 to 65 years with one or 
more risk factors for CVD (overweight, obesity, 
hypercholesterolaemia, hypertension, smoking, 
family history or a previous cardiac event) 
 
Number of people 
178 (85 men, 93 women) 
 
Locality 
Australia 
 
Recruitment strategy 
Newspapers, community announcements, radio, 
TV 
 
Response rate  
Not reported 
 
 


Characteristics  
Control (waiting list) 
n= 62 (M30/F32) 
Education 12y or less 45% 
>12y 55% 
Smokers 5% 
Age 54 (7) 
Mean BMI 29.0 (5.7) 
 
Control (small group nutrition education) 
n= 58 (M26/F32) 
Education 12y or less 53% 
>12y 47% 
Smokers 2% 
Age 53.4 (6.5) 
Mean BMI 30.1 (6.1) 
 
Intervention 
n= 58 (M29/F29) 
Education 12y or less 57% 
>12y 43% 
Smokers 0% 
Age 54.6 (7.0) 
Mean BMI 29.0 (4.6) 
 
Excluded populations 
NIDD, non-English speaking, unable to read or 
write, already undertaking dietary modification, 
major illness 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Tailored, iterative, printed dietary feedback with 
three instalments mail delivered over a three 
month period that were re-tailored to most recent 
assessment of dietary change 
 
Setting  
Community 
 
Delivery 
Mailed reports 
 


Method of allocation 
Computer generated using a three block 
design stratified for gender 
 
Measurement of exposure 
Food frequency and psychosocial 
questionnaires at baseline 
 
Control group 
Small group nutrition education sessions 
consisting of 2 x 90 min dietitian-led nutrition 
education sessions and also a waiting list 
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Length of follow-up  
3 months 


control group 
 


 
Outcomes and Analysis 
Outcomes 
 
Intake of: 
Saturated fat 
Fruit 
Vegetables 
Grains 
Wholegrains 


Outcome measurement 
7 day estimated diet records 
 
Analysis strategy 
Not reported 
 
Confounders 
Not reported 


Results 
Intervention group 


Results 
Control group 


Intervention group: Tailored printed feedback 
n=58 
Sat fat g/d 24.1 (1.25 
Fruit (servings/d) 2.1 (0.1) 
Veg (servings/d) 2.4 (0.1) 
Grains (serves/d) 2.3 (0.2) 
Wholegrains (servings/d) 1.3 (0.1) 
 


Control group: nutrition education n=58 
Sat fat g/d 22.7 (1.1) 
Fruit (servings/d) 1.7 (0.2) 
Veg (servings/d) 2.9 (0.2) 
Grains (serves/d) 2.5 (0.1) 
Wholegrains (servings/d) 1.2 (0.1) 
 
Control group: waiting list n= 62 
Sat fat g/d 25.0 (1.2) 
Fruit (servings/d) 1.7 (0.1) 
Veg (servings/d) 2.5 (0.2) 
Grains (serves/d) 2.5 (0.1) 
Wholegrains (servings/d) 1.0 (0.1) 


Results – Group difference 


Tailored intervention gp vs waiting list control 
Sat fat g/d -2.4 p=0.561 
Fruit (servings/d) +0.3 p=0.047 
Veg (servings/d) +0.1 p=0.685 
Grains (serves/d) -0.1 p= 0.359 
Wholegrains (servings/d) +0.1 p=0.094 


 


 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
 
 
General comments 
 
 


Reported limitations  
Author 
 
Reviewer  
 
Source of funding 
Australian Health Promotion Foundation 
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APPENDIX A.5 Evidence table DIET - Systematic Reviews Included 


Authors: Esposito K,  Kastorini  C, Panagiotakos D et al 
Year: 2011 
Citation: Metabolic Syndrome and Related Disorders  9: 1-12 
Country of study: International 
Aim of study: Systematic review and meta-analysis of Mediterranean diet and weight loss 
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 


Eligible population 
No restrictions reported 
 
Number of people 
3436 (in 16 RCTs) 
 
Locality 
International (both English language and 
non-English language studies included and 
from any country eligible) 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
Age of participants in included studies ranged 
from 35 y to 70 y at baseline, with 13 of 16 
included studies in midlife, 2 in older 
populations and 1 in a younger population (35 
y). 
 
Most studies in mixed male and female 
populations. Only 2 were in females alone and 
one in males alone. 
 
BMI at baseline ranged from 25 to 35 kg/m2. 
 
Participants in studies ranged from healthy to 
those with  type 2 diabetes, obesity, risk factors 
for CVD, hypercholesterolaemia, MeTS, with 
MI or CAD. 
 
Excluded populations 
None reported 
 
Low risk/high risk population 
No restrictions on population of included 
studies specified in inclusion criteria but studies 
generally conducted in populations at risk of 
CVD e.g. overweight, diabetes, 
hypercholesterolaemia. 


 
Intervention and Comparison 


Intervention 
Included studies:- 
RCTs that reported the effects of a 
Mediterranean 
diet on body weight, which could be either 
the primary 
or a secondary outcome.  
 
Included trials were reported from 1994 
through 2010, spanning 16 years. The 
countries in which the 
trials were conducted were as follows:  


Method of allocation 
Randomisation 
Allocation concealment not assessed in quality 
rating (used 5 point quality scale) 
 
Measurement of exposure 
Not reported how assessed other than 
’Mediterranean diet’. 
 
Comparator 
Control diets were a low-fat 
diet, a high-carbohydrate diet, a prudent 
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United States, Italy,  Spain, France, Israel, 
Greece, Germany,  and The Netherlands. 
The range of follow-up periods was 4 weeks 
to 24 months. 
 
Excluded studies:- Lack of randomization, 
lack of a control diet group, samples with 
less than 15 patients, or a follow up less than 
4 weeks.  


diet, the usual patient treatment, the American 
Diabetes Association diet, a high-saturated fat 
diet, a general healthy dietary information, or 
less counselling on a Mediterranean diet 
prescription 


 
Outcomes and Analysis 


Outcomes 
Change in body weight and body mass index 
(BMI). 
 
 


Outcome measurement 
Weight (kg) 
BMI, height and weight, not reported if 
outcomes are self-reported or objectively 
measured for individual included studies. 
 
Analysis strategy 
Random effects meta-analysis of the selected 
trials was applied based on within-trial 
comparisons. 
 
Confounders 
Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below  


  
Results – Group difference 
16 RCTs included 
BMI 
In the Mediterranean diet group, BMI loss was significantly 
greater compared with the control diet group (mean 
difference between Mediterranean diet and control diet, 
_0.57 kg/m2; 95% CI, _0.93 to _0.21 kg/m2) with significant 
heterogeneity [Cohran Q 197.42, degrees of freedom (df ) 
I2, 91.45, P<0.001]. There was no evidence for 
publication bias in the selected trials (the Begg funnel plot 
was symmetrical; for the Egger test, P for bias 0.14). 
 
Weight 
In the Mediterranean diet group, weight loss was greater compared with the control diet  
group (mean difference, _1.75 kg; 95% CI, _2.86 to _0.64 kg), 
with significant heterogeneity (Cohran Q 275.64, df 13, 
I2 94.93, P<0.001). There was no evidence for publication 
bias (P for bias¼0.24). No trial reported weight gain with a 
Mediterranean diet respect to the control diet. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
Not reported 
General comments 


Reported limitations  
Reviewer  
Not reported 
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The authors comment that there is consistent 
evidence from the study, that 
Mediterranean diet does not cause weight 
gain, which removes the objection to its 
relatively high fat content. 


 
Author 
Not reported 
 
Source of funding 
Not reported 
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Authors: Hopper I, Billah B, Skiba M et al  
Year: 2011 
Citation: European Journal of Cardiovascular Prevention & Rehabilitation 18(6): 813-823 
Country of study: International 
Aim of study: Prevention of diabetes and reduction in major cardiovascular events in studies 
of subjects with prediabetes: meta-analysis of randomised controlled clinical trials. 
Study design: Systematic review 
Quality score: (++, + or -): - 


 
Study (eligible and selected) population 


Eligible population 
People with impaired glucose tolerance (IGT) 
and impaired fasting glucose (IFG) 
 
Number of people 
23192 (10 studies). The number of subjects 
in each study ranged from 207 to 9306. 
 
Locality 
International 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 
 


Characteristics of population 
Trials included participants with established 
cardiovascular disease, one or more cardiac 
risk factors, risk factors  for diabetes, or 
elevated body mass index. 
Mean age of participants was 52 years, range 
45–64 years, and overall 47% of participants 
were male. 
 
Excluded populations 
Studies with less than 100 participants or follow 
up of less than one year.  
 
Low risk/high risk population 
Some trials included subjects with 
cardiovascular risk factors, others with previous 
cardiovascular events, so there is marked 
variation in risk between the trials. 


 
Intervention and Comparison 


Intervention 
Interventions (including diet, exercise and 
pharmacological therapy), directed towards 
prevention of diabetes in people with IGT 
and IFG, with macrovascular outcomes, 
including all-cause and cardiovascular 
mortality, and/or the incidence of 
major cardiovascular events.  
 
Duration of follow-up ranged from 2.8 to 6 
years, with mean intervention 3.75 years. 
Most trials had follow-up only for the time 
of the intervention, but three studies reported 
extended follow-ups of 10.6, 20 and 6.5 yrs. 


Method of allocation 
Randomisation 
 
Measurement of exposure 
Not reported for individual trials. 
 
Comparator 
Usual care or standard health advice or limited 
diet advice or placebo. 


 
Outcomes and Analysis 


Outcomes 
Diabetes 
All-cause and cardiovascular related 
mortality or the incidence of major 


Outcome measurement 
Mortality data were obtained from adjudicated 
end-points, or extracted from death records or 
hospital records. 
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cardiovascular events. 
 
Secondary outcomes: 
whether lifestyle or drug treatment was the 
more effective intervention. 
 
(Only data relevant to health behaviours has 
been extracted) 


 
Analysis strategy 
Fixed and random effects models for meta-
analysis. The fixed effect model was used if the 
p value was greater than 0.05 indicating 
homogeneity of the studies, and the random 
effect model was used if the p value was less 
than 0.05 indicating heterogeneity of the 
studies. 
 
Confounders 
Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
Included lifestyle studies included interventions on tailored, detailed advice on diet, weight 
reduction, diet, education and exercise. 
 
Non-drug approaches (n=3495) were superior to drug-based approaches (n=20,872) in 
diabetes prevention (0.52, 0.46–0.58 vs 0.70, 0.58–0.85, P<0.05). There was no difference in 
risk of all-cause mortality in the intervention versus control group (0.96, 0.84–1.10) and no 
difference in CV death (1.04, 0.61–1.78). There was a non-significant trend towards reduction 
in fatal and non-fatal myocardial infarction (0.59, 0.23–1.50). Fatal and non-fatal stroke was 
borderline reduced (0.76, 0.58–0.99) with intervention versus control. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
All included studies in midlife populations (40 
to 64 years). 


Reported limitations  
Reviewer  
The review integrated drug and non drug trials 
but only non-drug trials are relevant to the 
review. 
Author 
Some studies relied on reporting from national 
agencies or hospital records of cardiovascular 
endpoint, so, the reliability of these reports 
compared with adjudicated reports is 
questionable. 
 
‘A further limitation of this specific study is the 
revising downwards of the definition of IGT and 
IFG over time, meaning that in earlier studies, 
some participants would have been enrolled in 
the study with what would later be considered 
diabetes; however given the size of 
the changes in the definition, we expect this 
effect to be minimal’. 
 
Source of funding 
Alfred Health and National Health and Medical 
Research. 
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Authors: Rees K, Dyakova M, Wilson N et al   
Year: 2013 
Citation: Cochrane Database of Systematic Reviews (3): CD002128 
Country of study: International 
Aim of study: Systematic review of dietary advice for reducing cardiovascular risk 
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Healthy community-dwelling adults aged 18 
years or older. 
 
Number of people 
18,175 participants or clusters were 
randomised (from 44 trials). 
 
Locality 
European, North American, Australasian and 
Japanese populations. However,  29 of the 
44 included trials were conducted in the US. 
 
Recruitment strategy 
Eighteen trials enrolled participants without 
screening. Two recruited American women 
through direct contact and mailings, three via 
American health maintenance organisations. 
Two recruited from healthcare settings in 
Italy and the UK, two from American 
churches, three involved American women 
with high prevalence of food poverty and 
three from US worksites. 
Nineteen trials recruited through screening 
programmes, and 2 recruited relatives of 
those with CHD or diabetes. 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
Less than 25% of the participants in any trial 
had diagnosed cardiovascular disease (CVD) 
at recruitment.  
 
Twenty-nine trials enrolled men and women. 
Ten trials enrolled women only and five men 
only. 
 
Excluded populations 
Trials involving pregnant women or children, 
trials to reduce weight or those involving 
supplementation were excluded. 
 
Multifactorial interventions such as those also 
involving advice on physical activity were 
excluded.  
 
Trials of weight reducing diets were excluded. 
 
Interventions less than 3 months. 
 
Studies with more than 20% loss to follow up. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


The review only included interventions on 
advice on diet, involving verbal or written 
advice delivered in person or over the phone 
to individuals or small groups. The advice 
could include a combination of these 
methods and be delivered by health 
professionals or other personnel. Trials could 
include additional interventions such as 
posters in a work canteen.  
 
Dietary advice was to decrease consumption 
of one or more of fat, saturated fatty acids, 
cholesterol or salt; or increase consumption 


Method of allocation 
Randomisation. 
 
Four of the 33 individually randomised trials 
used an adequate allocation concealment 
method. Eleven studies involved cluster 
randomisation and allocation concealment was 
considered adequate in one study. 
 
Measurement of exposure 
N/A 
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of one or more of fruit, vegetables, 
polyunsaturated fatty acids, 
monounsaturated fatty acids, fish, fibre or 
potassium; or both. 
 
 
Randomised studies with no more than 20% 
loss to follow-up, lasting at least three 
months and involving healthy adults 
comparing dietary advice with no advice or 
minimal advice. 
 
From included studies, advice was delivered 
in a variety of ways, including one-to-one 
contact, group sessions and written 
materials. There were variations in intensity 
of the intervention, ranging from one contact 
per study participant to 50 hours of 
counselling over four years. The duration of 
the trials ranged from three months to four 
years, with a median follow-up period of 12 
months. 


Comparator 
Control groups received no or minimal dietary 
advice. 
 


 
Outcomes and Analysis 


Outcomes  
Outcomes of primary relevance to the NICE 
review were:-  
 
Change in dietary intake  
(included outcomes were: self-reported 
measures of dietary intake, including fat, fat 
fractions, dietary fibre, fish, fruit and 
vegetables, vitamin C (ascorbic acid), 
vitamin E (tocopherols), carotenoids, 
flavonoids and folic acid). 
 
Cardiovascular events 
 
Weight change 
Twenty-four of the 33 individually 
randomised trials provided information 
on initial weight or weight loss during follow-
up. Baseline body mass index (BMI) was 
approximately 30 kg/m2 in two 
trials while other trials involved participants 
with lower BMI.  
 
Net mean weight loss in the intervention 
groups during follow-up was 1 kg or less in 
14 trials, 1.1 kg in one and 1.8 kg in one trial 
Two trials showed more substantial weight 
loss during the trial with the intervention, 
of 2.7 kg and 5.2 kg. 
  


Outcome measurement 
Self-reported measures of dietary intake 
 
Analysis strategy 
Meta-analysis (random effects) 
 
Confounders 
Not reported 
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[Other outcomes were reported in the review 
but these were not of primary relevance to 
the NICE review:- 
 
Cardiovascular risk factors: resting blood 
pressure, blood lipids and lipoproteins 
(cholesterol), blood or red cell folate and 
homocysteine. 
Bio-markers of dietary intake: urinary 
sodium, urinary potassium and blood diet-
derived antioxidants such as _-carotene]. 
Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
Effect of diet interventions on cardiovascular disease (CVD) 
Dietary advice  
The review included 44 RCTs in healthy adults and in the majority (n=37) of included trials the 
mean age was at midlife, 4 were in younger populations and in the remaining 3 studies age 
was unclear. 
 
Effect on diet behaviour 
Compared to no advice, dietary advice increased fruit and vegetable intake by 1.18 
servings/day (95% CI 0.65 to 1.71). Dietary fibre intake increased by 6.5 g/day (95% CI 2.2 to 
10.82), while total dietary fat as a percentage of total energy intake fell by 4.48% (95% CI 2.47 
to 6.48) with dietary advice, and saturated fat intake fell by 2.39% (95% CI 1.4 to 3.37).  
 
Effect on CVD events 


There was data from two trials of incident cardiovascular disease (CVD) eventsin populations 
aged mean age 43.7 at baseline and age range 30-54 at baseline. Follow-up was 77% 
complete at 10 to 15 years after the end of the intervention period and there was a lack of 
precision in CVD events estimates. Data suggested a reduction in CVD events with lower 
dietary sodium but results were not significant.  
 
(The authors noted that these data were collected many years after the end of each 
intervention period and it was unclear how participants may have changed their dietary 
patterns during this period). 
 


Effect on other outcomes (lipids and blood pressure) 
As there was limited evidence available relating to cardiovascular events, the secondary 
outcomes of effect on lipids and blood pressure, are also included here for information 
although these were not outcomes specified for the NICE review:- Dietary advice reduced total 
serum cholesterol by 0.15 mmol/L (95% CI 0.06 to 0.23) and LDL cholesterol by 0.16 mmol/L 
(95% CI 0.08 to 0.24) after three to 24 months. Mean HDL cholesterol levels and triglyceride 
levels were unchanged. Dietary advice reduced blood pressure by 2.61 mm Hg systolic (95% 
CI 1.31 to 3.91) and 1.45 mm Hg diastolic (95% CI 0.68 to 2.22). 
 


There was some limited evidence that dietary advice was more effective when individuals  
were recruited on the basis of increased risk of CVD or cancer, 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends Reported limitations  
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General comments 
The author’s conclusions were that dietary 
advice appears to be effective in bringing 
about modest beneficial changes in diet and 
cardiovascular risk factors over 
approximately 12 months, but longer-term 
effects are not known. 


Reviewer  
 
 
Author 
 
Source of funding 
Internal sources 
• Department of Epidemiology and Public 
Health, University College London, UK. 
• University of Warwick Medical School, UK. 
• Department of Epidemiology and Population 
Health, London School of Hygiene and Tropical 
Medicine, UK. 
External sources 
• Coronary Prevention Group, UK. 
• Department of Health Cochrane Review 
Incentive Scheme 2006, UK. 
• NIHR Cochrane Programme Grant, UK. 
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Authors: Rees K, Hartley L, Flowers N et al  
Year: 2013 
Citation: Cochrane Database of Systematic Reviews (8): CD009825  
Country of study: International 
Aim of study: Systematic review of ‘Mediterranean’ dietary pattern for the primary prevention 
of cardiovascular disease.   
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 


Eligible population 
Healthy adults and adults at high risk of 
CVD, from the general population. 
 
Number of people 
Eleven trials (15 papers) were included with 
52,044 participants. 
The majority of participants were enrolled in 
one large multicentre trial (48,835 women) 
 
Locality 
International - the included trials were 
conducted in the US, Italy, Spain, Norway, 
Iran and the UK. 
 
Recruitment strategy 
Participants in studies were recruited from 
health clinics, media campaigns, community 
and worksite adverts and physician referrals. 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
The majority of participants (49,185 
randomised) were classified as healthy and 
were recruited by five of the trials.  
The remaining six trials recruited previously 
untreated hypercholesteraemic 
participants (n=2), elderly participants with 
long-standing hypercholesterolaemia (n=1),  
overweight or obese participants with untreated 
hypertension (n=1), sedentary people with 
metabolic syndrome, and one trial recruited 
participants at high risk of colorectal cancer.  
 
Three trials including the largest 
trial recruited only women who were 
postmenopausal and one trial recruited only 
women aged 25 to 65 years. Two trials 
recruited only men and the remaining 
five recruited both men and women. 
 
The majority of included studies were in midlife 
populations. One included study was 
conducted in an older population. 
 
Excluded populations 
Studies were excluded where more than 25% 
of participants had CVD at baseline including 
people who had experienced a previous 
myocardial infarction (MI), stroke, 
revascularisation procedure (coronary artery 
bypass grafting (CABG) or percutaneous 
transluminal coronary angioplasty (PTCA)), 
people with angina, or angiographically defined 
CHD, cerebrovascular disease (stroke) and 
peripheral arterial disease or where >25% of 
the participants had type 2 diabetes. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


All trials found examined the effects of 
dietary advice to follow a Mediterranean style 


Method of allocation 
Randomisation 







 146 


dietary pattern; none of the trials examined 
the effects of provision of foods relevant to a 
Mediterranean diet. 
 
Intervention was a Mediterranean dietary 
pattern defined as comprising at least two of 
the following components: (1) high 
monounsaturated/saturated fat ratio, (2) low 
to moderate red wine consumption, (3) high 
consumption of legumes, (4) high 
consumption of grains and cereals, (5) high 
consumption of fruits and vegetables, (6) low 
consumption of meat and meat products and 
increased consumption of fish, and (7) 
moderate consumption of milk and dairy 
products.  
 
Duration of the intervention and follow-up 
periods varied from 3 months to 8 years. 
 
One trial had a dietary intervention that 
comprised five components 
From above definition of a Mediterranean-
style diet, one trial had four components, five 
trials had three components. Four trials had 
a dietary intervention comprising two 
components 


 
The methods of allocation concealment were 
unclear in eight of the 11 included studies. 
Where this was clear, methods were assessed 
as low risk of bias 
 
Measurement of exposure 
Not reported for each individual study but FFQ 
appears to have been used in 2 studies. 
 
Comparator 
Either no intervention or minimal intervention 
(e.g. leaflet to follow a dietary pattern with no 
person-to-person intervention or 
reinforcement). 


 
Outcomes and Analysis 


Outcomes for inclusion in NICE review 
1. Cardiovascular mortality. 
2. All-cause mortality. 
3. Non-fatal endpoints such as MI, CABG, 
PTCA, angina, or 
angiographically defined CHD, stroke, 
carotid endarterectomy 
or peripheral arterial disease (PAD). 
4. Occurrence of type 2 diabetes.  
5. Health-related quality of life. 
6. Adverse effects (as defined by the authors 
of the included 
trials). 
7. Costs. 
 
Other outcomes (out of scope for NICE 
review) 
1. Changes in blood lipids (total cholesterol, 
high-density 
lipoprotein (HDL) cholesterol, low-density 
lipoprotein (LDL) 
cholesterol, triglycerides), and blood 
pressure (systolic and 
diastolic blood pressure). 
2. Occurrence of type 2 diabetes as a major 
CVD risk factor. 
3. Health-related quality of life. 


Outcome measurement 
Not reported for individual studies 
 
Analysis strategy 
Only one study met inclusion criteria for NICE 
review so reported narratively. Meta-analysis 
for other outcomes e.g. lipids (fixed and 
random effects) 
 
Confounders 
Not reported 
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4. Adverse effects (as defined by the authors 
of the included 
trials). 
5. Costs. 
Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
11 studies included in qualitative synthesis and 8 in quantitative synthesis (meta-analysis). 
 
Mediterranean dietary pattern 
The review included 11 RCTs in healthy adults and in the majority of included trials the mean 
age was at mid-life.  
 
Clinical events (meet inclusion criteria for NICE review) 
Clinical events were reported in only one trial (Women’s Health Initiative conducted in 48,835 
postmenopausal women, aged 50-79, not described as a Mediterranean Diet, but increased 
fruit and vegetable and cereal intake). No statistically significant effects of the intervention were 
seen on fatal and non-fatal endpoints at eight years. 
 
Adverse events 
None of the trials reported adverse events. 
 
Other outcomes (excluded for NICE review) 
[As limited data on clinical events was available, the secondary outcomes are also reported 
here as follows: small reductions in total cholesterol (-0.16 mmol/L, 95% confidence interval 
(CI) -0.26 to -0.06; random-effects model) and low-density lipoprotein (LDL) cholesterol (-0.07 
mmol/L, 95% CI -0.13 to -0.01) were seen with the intervention. Reductions in blood pressure 
were seen in three of five trials].  
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
Insufficient data to make conclusions about 
midlife Mediterranean diet on long-term 
cardiovascular events and mortality, 
diabetes, health related QoL and costs. 


Reported limitations  
Reviewer  
 
Author 
 
Source of funding 
Internal sources 
• Warwick Medical School, University of 
Warwick, UK. 
External sources 
• NIHR Cochrane Programme Grant, UK. 
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APPENDIX A.5 Evidence table DIET – Included Economic Studies 
 


Authors: Bós AM, Howard BV, Beresford SA et al. 
Year: 2011 
Citation: Journal of the American Dietetic Association 111(1): 56-66 
Country of study: USA 
Aim of study: assess how cost-effective the WHI-DM would be if implemented as a public 
health intervention and under the sponsorship of private health insurers and Medicare 
Study design: Cost effectiveness analysis 
Quality score: (++, + or -):  


 
Study (eligible and selected) population 


Primary data OR modelling 
Modelling.   
 
Eligible population 
Participants consuming >36.8% of energy 
from fat at baseline, and participants at high 
risk for breast cancer with 32% or more of 
energy from fat at baseline. 
 
Number of people 
Not reported 
 
Locality 
USA 
 
Recruitment strategy 
Not applicable  
 
Response rate  
Not applicable  


Characteristics of population 
Simulations were performed for hypothetical 
cohorts of women aged 50, 55, 60, 65 
 
Excluded populations 
Not applicable  
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Women’s Health Initiative 
 
Setting  
Community 
 
Delivery 
Not reported 
 
Length of follow-up  
Not reported 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Not reported 
 


 
Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) Outcome measurement 
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Breast and ovarian cancers 
 
Service Use measures 
Not reported 
 
Costing 
Not reported 
 
 
Discounting 
Discounted to present-day values using a 
real rate of 3.0%. 


Health outcomes are estimated by quality-
adjusted life years (QALYs), 
 
Perspective 
Societal and health care payer perspectives 
 
Analysis strategy (including key sensitivity 
analyses) 
Markov cohort modelling. cost-effectiveness 
analysis is summarised by the incremental 
cost-effectiveness ratio 
 
Confounders 
Adjusted for age 


Results 
Intervention group 
Not applicable 


Results 
Control group 
Not applicable 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
Intervention costs per participant  in the Women’s Health Initiative Randomized 
Controlled Dietary Modification Trial (WHI-DM) in 2008 dollars, according to intervention 
year 
Opportunity Costs±SD                                            
Age<65 y                    
1 540.96±15.53 
2 110.55±1.00 
3 108.43±0.88 
4 103.21±0.98 
5 99.07±1.13 
6 95.50±1.18 
7 85.73±1.20 
8 69.11±1.07 
 
Age>65 y 
1 445.86±12.80 
2 94.81±0.85 
3 92.99±0.75 
4 88.02±0.84 
5 84.56±0.96 
6 80.82±0.99 
7 68.91±0.96 
8 51.87±0.80 
 
Monetary Costs±SD                               
Staff 
1 452.27±110.91 
2 76.94±18.87 
3 76.94±18.87 
4 76.94±18.87 
5 76.94±18.87 
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6 76.94±18.87 
7 76.94±18.87 
8 76.94±18.87 
 
Other                                    
1 340.34±83.46 
2 61.45±15.07 
3 61.43±15.07 
4 61.43±15.07 
5 69.68±17.09 
6 61.43±15.07 
7 62.89±15.42 
8 67.05±16.44 
 
Average Diet Costs±SD 
Comparison                 
1 1,649.09±5.76 
3 1,635.40±6.86 
6 1,628.32±6.26 
 
Intervention 
1 1,719.31±6.76 
3 1,713.03±8.36 
6 1,654.97±7.30 
 
Cost-effectiveness of the Women’s Health Initiative Randomized Controlled Dietary 
Modification Trial following societal perspective 
Hazard Ratios from Randomization Date                                 
Start age Group Total cost Effectiveness     ICER  (95% CIb)  
Participants with high fat intake at baseline (>36.8% of energy from fat) 
50 y    Comparison   $44,100 15.841 QALYs                                                                                   
Intervention   $45,264 15.926  QALYs    $13,773/QALY (7,482-20,916)   
55 y    Comparison   $40,692 13.847  QALYs                                                                
Intervention   $41,907 13.921  QALYs    $16,560/QALY (8,988-25,233)   
60 y    Comparison   $36,720 12.368  QALYs                                                                
Intervention   $38,004 12.431  QALYs    $20,349/QALY (11,282-31,824)  
65 y    Comparison   $32,143 10.695  QALYs                                                                
Intervention   $33,465 10.746  QALYs    $26,146/QALY (14,552-41,293)  
70 y    Comparison   $27,267  8.911  QALYs                                                                
Intervention   $28,806  8.949  QALYs    $41,085/QALY (24,689-63,929)  
Participants at high risk for breast cancer with >32% of energy from fat 
50 y    Comparison   $58,730 15.395  QALYs                                                                
Intervention   $60,259 15.474  QALYs    $19,199/QALY (7,988-38,446)   
55 y    Comparison   $54,620 13.455  QALYs                                                                
Intervention   $56,116 13.525  QALYs    $21,394/QALY (8,037-46,886)   
60 y    Comparison   $49,601 12.023  QALYs                                                                
Intervention   $51,078 12.084  QALYs    $24,059/QALY (7,315-59,582)   
65 y    Comparison   $43,398 10.413  QALYs                                                                
Intervention   $44,836 10.463  QALYs    $28,442/QALY (8,296-78,367)   
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70 y    Comparison   $36,655  8.695  QALYs                                                                
Intervention   $38,235  8.734  QALYs    $40,769/QALY (12,333-125,315)      
 
Hazard Ratios from Intervention Start 
Total cost Effectiveness ICER (95%  CI) 
Participants with high fat intake at baseline (>36.8% of energy from fat) 
50 y    Comparison   $44,100 15.841  QALYs 
Intervention   $45,211 15.927  QALYs  $12,944/QALY (6,170-22,026) 
55 y    Comparison   40,692 13.847  QALYs 
Intervention   $41,852 13.922  QALYs  $15,551/QALY (7,155-26,581) 
60 y    Comparison   $36,720 12.368  QALYs 
Intervention   $37,983 12.431  QALYs  $20,009/QALY (9,356-35,818) 
65 y    Comparison   $32,143 10.695  QALYs 
Intervention   $33,463 10.745  QALYs  $26,312/QALY (12,429-48,764) 
70 y    Comparison   $27,267  8.911  QALYs 
Intervention   $28,827  8.947  QALYs  $42,842/QALY (21,834-80,347) 
Participants at high risk for breast cancer with >32% of energy from fat 
50 y    Comparison   $58,730 15.395  QALYs 
Intervention   $59,733 15.490  QALYs  $10,544/QALY (2,096-23,673) 
55 y    Comparison   $54,620 13.455  QALYs 
Intervention   $55,611 13.538  QALYs  $14,885/QALY (1,725-28,767) 
60 y    Comparison   $49,601 12.023  QALYs 
Intervention   $50,701 12.093  QALYs  $15,604/QALY (2,324-42,915) 
65 y    Comparison   $43,398 10.413  QALYs 
Intervention   $44,555 10.469  QALYs  $20,461/QALY (3,394-59,610) 
70 y    Comparison   $36,655  8.695  QALYs 
Intervention   $38,071  8.736  QALYs  $34,450/QALY (8,861-115,219) 
 
Sensitivity analysis for the Women’s Health Initiative Randomized Controlled Dietary 
Modification Trial cost-effectiveness 
Group                     Total cost             Effectiveness               ICER  (95% CI) 
20% reduction in direct costs 
Comparison            $44,100           15.841 QALYs 
Intervention            $44,934           15.926  QALYs                 $9,873/QALY (4,591-15,902) 
0% discount rate 
Comparison            $74,333           25.226  QALYs 
Intervention            $73,745           25.414  QALYs              -$3,083/QALY (-5,949-123) 
5% discount rate 
Comparison            $33,352           12.371  QALYs 
Intervention            $35,041           12.424  QALYs               $31,939/QALY (22,124-43,890) 
Half of the hourly wage to measure opportunity cost 
Comparison $44,100 15.841  QALYs  
Intervention $44,949 15.926  QALYs $10,050/QALY (3,928-17,033) 
6 participants/group and 228 participants/site 
Comparison $44,100 15.841  QALYs  
Intervention $47,315 15.926  QALYs $38,034/QALY (26,159-51,415) 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends Reported limitations  
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Following the societal perspective, the 
ICERs for the 50-year old cohort are 
$13,773/QALY (95% confidence interval 
$7,482 to $20,916) for women consuming 
>36.8% of energy from fat at baseline and 
$10,544/QALY ($2,096 to $23,673) for 
women at high risk for breast cancer. The 
comparable ICER from a private health care 
payer perspective is $66,059/QALY ($30,155 
to $121,087) and from a Medicare 
perspective, it is $15,051/QALY ($6,565 to 
$25,105). 
 
General comments 
No comment 


Reviewer  
XXX 
 
Author 
XXX 
 
Source of funding  
Tusculum College Summer and Extended 
Research Grant. The WHI program is funded 
by the National Heart, Lung, and Blood 
Institute, National Institutes of Health, US 
Department of Health and Human Services 
through contracts N01WH22110, 24152, 
32100-2, 32105-6, 32108-9, 32111-13, 32115, 
32118-32119, 32122, 42107-26, 42129-32, and 
44221. 
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    APPENDIX A.7 Evidence table SMOKING - Primary Studies 
 


Authors: Begh RA, Aveyard P, Upton P et al 
Year: 2011 
Citation: Trials 12(1): 197 
Country of study: UK 
Aim of study: Compare the effectiveness of Pakistani and Bangladeshi smoking cessation outreach 
workers with standard care to improve access to and the success of English smoking cessation 
services 
Study design: Exploratory Phase II cluster randomised controlled trial 
Quality score: (++, + or -): + 


 


Study (eligible and selected) population 


Eligible population 
Pakistani and Bangladeshi residents 
 
Number of people 
271 intervention 
169 control 
524 external control 
 
Locality 
UK 
 
Recruitment strategy 
Approach people on main roads and side 
streets, signposting the stop smoking 
services 
 
Response rate  
Not reported 
 
 


Characteristics  
Intervention 
Age in years mean (SD) 35.8 (12.6); Ethnicity n (%) 
Bangladeshi 8 (15.4), Pakistani 44 (84.6); Marital 
status n (%) Single 18 (34.6), Separated 1 (1.9), 
Married living with partner 28 (53.8), Unknown 5 (9.6); 
Employment In paid employment 18 (34.6), 
Unemployed 24 (46.2), Pensioner 0 (0), Full time 
student 5 (9.6), Unknown 5 (9.6); Type of Work n (%), 
Manual 29 (55.8), Clerical secretarial 4 (7.7), 
Managerial professional 6 (11.5), Not worked 5 (9.6), 
Unknown 8 (15.4); Highest Education n (%) None 14 
(26.9), GCSE or equivalent 16 (30.8), A-level or 
equivalent 8 (15.4), Degree or equivalent 5 (9.6), 
Other 3 (5.8), Unknown 6 (11.5); Age of starting 
smoking in years mean  (SD) 17.6 (6.5); Cigarettes 
per day mean (SD) 15 (10); Number past quit attempts  
mean (SD) 1 (1); Maximum length of previous quit 
attempt in days, median  (range) 21 (1-336) 
 
Combined control 
Age in years mean (SD) 34.3 (10.4); Ethnicity n (%) 
Bangladeshi 26 (37.7), Pakistani 43 (62.3); Marital 
status n (%) Single 25 (36.2), Separated 2 (2.9), 
Married living with partner 42 (60.9), Unknown 0 (0); 
Employment In paid employment 38 (55.1), 
Unemployed 24 (34.8), Pensioner 1 (1.4), Full time 
student 6 (8.7), Unknown 0 (0); Type of Work n (%) 
Manual 46 (66.7), Clerical secretarial 3 (4.3), 
Managerial professional 9 (13.0), Not worked 7 (10.1), 
Unknown 4 (5.8); Highest Education n (%) None 21 
(30.4), GCSE or equivalent 22 (31.9), A-level or 
equivalent 12 (17.4), Degree or equivalent 8 (11.6), 
Other 5 (7.2), Unknown 1 (1.4); Age of starting 
smoking in years mean  (SD) 17.7 (5.0); Cigarettes 
per day mean (SD) 17 (7); Number past quit attempts  
mean (SD) 1 (1); Maximum length of previous quit 
attempt in days, median  (range) 21 (1-672) 
 
Excluded populations 
Not reported 
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Low risk/high risk population 
Low risk population 
Control  
58/1000 
 
High risk population 
Intervention  
63/1000  
 
External control areas 
80/1000 


 


Intervention and Comparison 


Intervention  
Community based stop smoking advisors 
 
Setting  
Community  
 
Delivery 
‘Street outreach’  
 
Length of follow-up  
Six month 


Method of allocation 
Census lower layer super output areas were used as 
the unit of allocation. Permuted blocks of four to 
randomise 
 
Measurement of exposure 
Outreach workers kept a copy of referral records and 
checked on clinic attendance 
 
Comparator 
Outreach workers with standard care 


 
Outcomes and Analysis 
Outcomes 
Smoking cessation  
 
 
Economic analysis 


 Perspective of the NHS as payer; 
assessed the costs of the intervention, 
with benefits and costs discounted at 
3.5%.  


 Calculated the estimated total costs and 
quality adjusted life years (QALYs) 
gained from the programme as a whole.  


 Costs such as the salary costs of the 
outreach workers included as fixed costs, 
as they did not change with the number 
of smokers recruited, while costs such as 
additional treatment costs were multiplied 
by the number of people treated.  


 Modelled from the short-term abstinence 
rate the projected long-term abstinence 
rate using data from the evaluation of 
NHS SSS [6] & studies with long-term 
follow up [41] to produce the number of 
lifetime abstainers. 


 Assumed no health benefit from anything 
other than lifetime abstinence and we 


Outcome measurement 
Self-report 
 
Analysis strategy 
Multilevel logistic regression model and X2 tests 
 
Confounders 
Adjusted for quit proportion achieved in the seven 
months prior to the intervention starting 
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calculated an estimate of the QALYs 
gained using a previously developed 
model [42].  


 As quit rates are generally the primary 
driver of cost-effectiveness estimates 
[43], we used the 95% confidence 
interval of the rate ratio for abstinence as 
the only sensitivity analysis of cost- 
effectiveness. 


 
Results 
Intervention group 


Results 
Control group 


Adherence to treatments 
Intervention vs control 
RR (95%CI) 
Session 1 0.98 (0.94-1.02) 
Session 2 1.22 (0.56-2.66) 
Session 3 1.28 (0.59-2.78) 
Session 4 0.94 (0.52-1.70) 
Session 5 - 
 
Intervention vs external control RR (95%CI) 
Session 1 1.00 (0.95-1.05) 
Session 2 0.89 (0.61-1.30) 
Session 3 0.99 (0.63-1.56) 
Session 4 1.00 (0.57-1.76) 
Session 5 1.00 (0.60-1.66) 
 
Intervention vs combined control RR 
(95%CI) 
Session 1 1.00 (0.95-1.04)  
Session 2 0.95 (0.65-1.39) 
Session 3 1.08 (0.69-1.68) 
Session 4 0.97 (0.59-1.61) 
Session 5 1.50 (0.76-2.98) 
 
Attendance at weekly clinics 
Intervention vs control  
RR (95%CI) 
Session 1 1 
Session 2 0.92 (0.40-2.14) 
Session 3 0.80 (0.34-1.90) 
Session 4 0.49 (0.19-1.29) 
Session 5 0.62 (0.17-2.19) 
 
Intervention vs external control  
RR (95%CI) 
Session 1 1 
Session 2 0.90 (0.50-1.61) 
Session 3 1.47 (0.69-3.14) 
Session 4 1.02 (0.41-2.51) 
Session 5 1.02 (0.35-2.96) 
 
Intervention vs combined control  


Before 
 
After 
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RR (95%CI) 
Session 1 1 
Session 2 0.90 (0.52-1.57) 
Session 3 1.23 (0.63-2.39) 
Session 4 0.82 (0.37-1.82) 
Session 5 0.88 (0.34-2.33) 
Results – Economic analysis 


The total cost of the intervention to achieve this was £124,000; an estimated cost per QALY gained of 
£8,500. Applying the upper limit of the 95% confidence interval gave an estimated cost/QALY gained 
of £2,000. Apply- ing the lower limit for the rate ratio for increased use resulted in an estimated 
cost/QALY gained of over £100,000. 


 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
More Pakistani and Bangladeshi men made 
quit attempts with NHS services in 
intervention areas compared with control 
areas 


 


General comments 
The total cost of the intervention was 
£124,000; an estimated cost per quality-
adjusted life year (QALY) gained of £8,500. 


 


The number of smokers achieving 
abstinence as a proportion of all those trying 
to quit in the intervention areas was lower 
than in the control areas; retention in the 
behavioural support programme was 
somewhat lower for outreach workers than 
for typical SSS providers 


Reported limitations  
Author 


Imprecisely estimated rate of uptake; clinically relevant 
30% change in the number of abstinent smokers, but, 
as might be expected from a pilot trial, this was not 
statistically significant; sample size in the study 
precludes definitive conclusions 


 


Reviewer  


 


Source of funding 
National Prevention Research Initiative [grant number 
G0501288] with support from the following 
organisations: British Heart Foundation; Cancer 
Research UK; Chief Scientist Office, Scottish 
Government Health Directorate; Department of Health; 
Diabetes UK; Economic and Social Research Council; 
Health & Social Care Research & Development Office 
for Northern Ireland; Medical Research Council; The 
Wellcome Trust; Welsh Assembly Government; and 
World Cancer Research Fund. Service support 
funding was provided by the Midlands General 
Practice Research Consortium (MidRec) 
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Authors: Brown J, Michie S, Geraghty AW et al 
Year: 2012 
Citation: Addictive Behaviors 37(12): 1365-1370. 
Country of study: UK 
Aim of study: Evaluate whether cessation, website usage and satisfaction were sufficiently 
high to warrant a randomised controlled trial 
Study design: Uncontrolled pilot study 
Quality score: (++, + or -): +  
 
Study (eligible and selected) population 


Eligible population 
Adults from the UK who smoked every day; 
willing to make a serious quit attempt; willing 
to use a stop-smoking website which sends 
email reminders; willing to be followed up at 
2 months post-enrolment; able to provide 
informed consent; and able to be contacted 
by email and telephone 
 
Number of people 
204 
 
Locality 
Not reported 
 
Recruitment strategy 
Advert placed on the UK Department of 
Health's smoking cessation portal 
 
Response rate  
204/1310 


Characteristics of population 
Mean age in years (SD) 37.8 (11.8); % Female 
(n) 57% (116); % Routine and manual 
occupation (n) 38% (77); % Without post-16 
educational qualifications (n) 29% (59); Mean 
cigs per day (SD) 17.4 (9.4); Mean years of 
smoking (SD) 20.8 (12.1); Mean dependence 
(FTND) score (SD) 4.5 (2.8); Mean cravings 
(MPSS-C) score (SD) 6.3 (1.7); Mean physical 
withdrawal (MPSS-M) score (SD) 11.4 (3.8); % 
Never quit or for less than a week (n) 27% (55); 
% Never quit or last attempt over a year ago 
(n) 63% (129); Mean confidence in stopping at 
this attempt (1–7) (SD) 4.6 (1.7) 
 
Excluded populations 
See opp.  
 
Low risk/high risk population 
Not reported  


 
Intervention and Comparison 


Intervention  
Structured quit plan and a variety of 
evidence-based behaviour change 
techniques for smoking cessation 
 
Setting  
Community 
 
Delivery 
Interactive and tailored website 
 
Length of follow-up  
8 weeks 


Method of allocation 
Not applicable 
 
Measurement of exposure 
Number of log ins 
 
Comparator 
Not applicable 
 


 
Outcomes and Analysis 


Outcomes 
Abstinence  


Outcome measurement 
Saliva cotinine level 
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Analysis strategy 
Intention to treat of all participants with those 
lost to follow-up counted as relapsed 
 
Confounders 
Socio-economic status 


Results 
Intervention group 
19.6% (40/204) of participants were 
biochemically-verified as abstinent according 
to the primary outcome criteria (95% 
C.I.=14.1% to 25.1%). 
 


Results 
Control group 
Not applicable 
 


  
Results – Group difference 
Not applicable 
 
 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
At 8 weeks post-enrolment, 19.6% (40/204) 
of participants were abstinent according to 
the primary outcome criteria (95% 
C.I.=14.1% to 25.1%) 
 
General comments 
No comment 


Reported limitations  
Reviewer  
No comment 
 
Author 
Uncontrolled  
 
Source of funding 
National Prevention Research Initiative 
(G0802035). 
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Authors: Hall S, Bishop AJ, Marteau TM 
Year: 2003 
Citation: Nicotine and Tobacco Research 5(6): 821-826. 
Country of study:  UK 
Aim of study: Evaluated the impact of informing women smokers of the link between smoking 
and cervical cancer 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 


Eligible population 
Women smokers aged 20–64 years 
 
Number of people 
172 
 
Locality 
Not reported  
 
Recruitment strategy 
Practice records 
 
Response rate  
36% 


Characteristics of population 
The mean age of the women was 42.7 years 
(SD~11.4), 166 (97%) were White, 49 (28%) 
had no educational qualifications, 55 (32%) 
had one or more General Certificate of 
Secondary Education or ‘‘O’’ level, and 65 
(38%) had one or more General Certificate of 
Education ‘‘A’’ level or higher. 
 
Excluded populations 
Women with serious illnesses, those who had 
undergone a hysterectomy, or those who had 
never had a cervical smear test 
 
Low risk/high risk population 
Not reported  


 
Intervention and Comparison 


Intervention  
Both leaflets contained two threat and two 
efficacy messages. The extended leaflet 
included an explanation of how smoking 
adversely affects the cervix. 
 
Setting  
Not reported  
 
Delivery 
Leaflet 
 
Length of follow-up  
Not reported  


Method of allocation 
A computer-generated random numbers table 
 
Measurement of exposure 
Self-report 
 
Comparator 
An extended leaflet, a brief leaflet, or no leaflet. 
 


 
Outcomes and Analysis 


Outcomes 
Readiness to stop smoking within the next 6 
months; Severity of cervical cancer; 
Vulnerability;  
Response-efficacy; Self-efficacy; 
Understanding of the leaflet 
 


Outcome measurement 
Self-report 
 
Analysis strategy 
Chi-square tests were used for comparing 
proportions. One-way analysis of variance with 
Tukey’s b-tests for post hoc analyses and 
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independent t-tests were used for comparing 
means. 
 
Confounders 
Not reported  


Results 
Intervention group 
Extended leaflet 
Readiness to quit Within next 6 months 22 
(46%) 
Not within 6 months 26 (54%) 
Severity of cervical cancer Severe illness 6.0 
(1.5) 
Severe negative consequences 5.7 (1.4) 
Vulnerability Much higher 35 (72%) 
A bit higher 7 (14%) 
About the same/lower 7 (14%) 
Response-efficacy  5.0 (1.5)1 
Self-efficacy  3.1 (1.7) 
Understanding of the leaflet  2.0 (1.2) 
 
Brief leaflet 
Readiness to quit Within next 6 months 39 
(75%) 
Not within 6 months 13 (25%) 
Severity of cervical cancerb Severe illness 
6.4 (1.1) 
Severe negative consequences 5.8 (1.4) 
Vulnerability Much higher 36 (68%)  
A bit higher 13 (24%) 
About the same/lower 4 (8%) 
Response-efficacy  5.2 (1.3) 
Self-efficacy  2.5 (1.4) 
Understanding of the leaflet  1.6 (0.9) 


Results 
Control group 
No leaflet 
Readiness to quit Within next 6 months 27 
(40%) 
Not within 6 months 41 (60%) 
Severity of cervical cancer Severe illness 6.2 
(1.2) 
Severe negative consequences 5.3 (1.6) 
Vulnerability Much higher 21 (31%) 
A bit higher 30 (44%) 
About the same/lower 17 (25%) 
Response-efficacy  4.3 (1.3) 
Self-efficacy  3.2 (1.6) 
Understanding of the leaflet  NA 


  
Results – Group difference 
Compared with the other two groups, more women sent the briefer leaflet were planning to 
stop smoking within the next 6 months (x2 [2, N=168]=15.9, p=.0001; brief vs. extended leaflet: 
75% vs. 46%, difference=29%, 95% CI=11%–48%; brief vs. no leaflet: 75% vs. 40%, 
difference=35%, 95% CI=19%–52%). 
 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
Women sent the briefer leaflet were more 
likely to be ready to stop smoking within the 
next 6 months compared with those sent the 
extended leaflet (75% vs. 46%, 95% 
CI~11%–48%) and those not sent a leaflet 
(75% vs. 40%, 95% CI~19%–52%). 


Reported limitations  
Reviewer  
No comment 
 
Author 
The response rate was low, some of the 
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General comments 
No comment 


outcomes were assessed using single items, 
and smoking cessation was not assessed.  
 
Source of funding 
Guy’s & St Thomas’ Charitable Foundation 
(R001103). 
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Authors: Hall SM, Humfleet G, Muñoz RF et al. 
Year: 2009 
Citation: Addiction 104(6): 1043-1052. 
Country of study: USA 
Aim of study: determine the efficacy of extended cognitive behavioural and pharmacological 
interventions in smokers 
Study design: Open randomized clinical trial 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 


Eligible population 
Smokers of >10 cigarettes per day, 50 years 
of age or older.  
 
Number of people 
402 
 
Locality 
Not reported  
 
Recruitment strategy 
Advertising, public service announcements 
and flyers.  
 
Response rate  
Attrition: week 12 = 3.2%; week 24 = 4.0%, 
week 52 = 7.0%; week 64 = 9.0%; week 104 
= 13.4%. 


Characteristics of population 
The mean age was 56.7 years [standard 
deviation (SD) = 5.87]. The mean years of 
regular smoking was 37.8 (SD = 8.23).The 
mean number of cigarettes smoked per day 
was 20.5 (SD = 8.72). 12.1% were high school 
graduates or less; 35.5% had some college, 
30.5% were college graduates and 21.9% had 
a graduate degree. 
 
Excluded populations 
Not reported  
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Group counselling, nicotine replacement 
therapy (NRT) and bupropion.  
 
Setting  
A free-standing, smoking treatment research 
clinic.  
 
Delivery 
Eleven individual extended treatment 
sessions were provided after the five group 
sessions included in the ST protocol, from 
weeks 10 to 52.  
 
Length of follow-up  
104 weeks 


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported 
 
Comparator 
Standard care with, extended cognitive 
behavioural treatment;  or extended nicotine 
replacement therapy; or extended cognitive 
behavioural treatment plus extended NRT 
combined 


 
Outcomes and Analysis 


Outcomes 
7-day point prevalence cigarette abstinence 


Outcome measurement 
expired air carbon monoxide (CO) levels <10 
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parts per million  
 
Analysis strategy 
ANOVA for continuous variables and Pearson’s 
x2 tests for categorical variables.  
 
Confounders 
Not reported 


Results 
Intervention group 
Week 12 
E-CBT: extended cognitive behavioural 
treatment;  63 64% 
 
E-NRT: extended nicotine replacement 
therapy; 64 66% 
 
E-combined: extended cognitive behavioural 
treatment plus extended NRT combined. 62 
63% 
 
Week 104 
E-CBT: extended cognitive behavioural 
treatment;  46 55% 
 
E-NRT: extended nicotine replacement 
therapy; 39 45% 
 
E-combined: extended cognitive behavioural 
treatment plus extended NRT combined 35 
40% 
 


Results 
Control group 
Week 12 
ST: standard treatment; 59 63% 
 
Week 104 
ST: standard treatment; 31 36% 
 


  
Results – Group difference 
The E-CBT condition produced high cigarette abstinence rates that were maintained 
throughout the 2-year study period [(week 24 (58%), 52 (55%), 64 (55%) and 104 (55%)], and 
was significantly more effective than E-NRT and ST across that period.  
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
The E-CBT condition produced high cigarette 
abstinence rates that were maintained 
throughout the 2-year study period [(week 24 
(58%), 52 (55%), 64 (55%) and 104 (55%)], 
and was significantly more effective than E-
NRT and ST across that period.  
 
General comments 
No comment 


Reported limitations  
Reviewer  
Unclear reporting of exposure and allocation 
 
Author 
Generalizability as the population treated was 
relatively well-educated, willing to participate in 
research and to attend multiple treatment 
sessions. They were also predominantly 
Caucasian and able to read and speak in 
English. 
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Source of funding 
Not specified.  Grant numbers R01 DA02538, 
K05 DA016752, K23 DA018691 and P50 DA 
09253. 
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Authors: Halpin HA, McMenamin SB, Rideout J et al.. 
Year: 2006 
Citation: Inquiry - Excellus Health Plan; 43, 1 
Country of study:  USA 
Aim of study: Estimated the costs and effectiveness of treating tobacco dependence: drugs 
only; drugs and counselling; and drugs if counselling (drugs conditional on enrolment in 
counselling). 
Study design: RCT 
Quality score: (++, + or -): + 


 
Study (eligible and selected) population 


Primary data OR modelling 
Primary data 
 
Eligible population 
Enrolees in the individual and family plans of 
a large preferred provider organisation, 18 
years of age or older and a current smoker 
who had smoked at least one cigarette in the 
last seven days 
 
Number of people 
393 
 
Locality 
California, USA 
 
Recruitment strategy 
Mailing 
 
Response rate  
393/113,000 


Characteristics of population 
Age 18 to 39      127, 40 to 49      113, 50+  
148; Gender (female)  256 ; Income <$50,000 
174, $50,000-$75,000  89, >$75.000     115, 
Race (white)  351; Number of cigarettes 
smoked per day 1 to 10     143, 11 to 20         
183, 20+   62; Age started smoking regularly 
<16 years old     77, 16 to 20 years  .217, >20 
yean;    90; Made quit attempt in lifetime          
334; Tried  to quit last year           145; Number 
quit attempts 1 time 64, 2 times          36, 3+ 
times  44 
 
Excluded populations 
Respondents were not eligible to participate in 
the study if they had any of the following 
disqualifying health conditions: pregnancy, 
poor health, coronary artery disease, heart 
disease, arrhythmia, bean attack or myocardial 
infarction, cardiovascular disease, angina 
pectoris, and congestive heart failure 
 
Low risk/high risk population 
Not reported  


 
Intervention and Comparison 


Intervention  
Drugs only (nicotine replacement therapy 
patch, nasal spray, inhaler, and Zyhan); 
drugs and counselling (drugs and proactive 
telephone counselling); and drugs if 
counselling (drugs conditional on enrolment 
in counselling). 
 
Setting  
Community 
 
Delivery 
Telephone 


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported 
 
Comparator 
Drugs only; drugs and counselling; and drugs if 
counselling 
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Length of follow-up  
8 months 
 
Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
Making a quit attempt (stopped smoking for 
one or more days during the study because 
they were trying to quit and not for some 
other reason), quitting during the study 
(stopped smoking for seven or more days in 
a row during the study because they were 
trying to quit and not for some other reason), 
and prevalent abstinence (had not smoked a 
cigarette for seven or more days in a row at 
the eight month follow-up interview).  
 
Service Use measures 
Doctor visit during the study period 
 
Costing 
Costs of treatment for each group were 
estimated based on utilization of the 
treatments and the costs of each covered 
drug (for a 12-week course of treatment) to 
the PPO, the cost of enrolment in the 
proactive telephone counselling program, 
and the cost of the self-help kit sent to all 
study participants. 
 
Discounting 
Not reported 


Outcome measurement 
self-report in the follow-up telephone survey 
 
Perspective 
Not reported 
 
Analysis strategy (including key sensitivity 
analyses) 
Multivariate analyses (Chi-square) and logistic 
regression models using an intent-to-treat 
model 
 
Confounders 
The models were run controlling for: 1) 
smoking characteristics at baseline (made a 
quit attempt in lifetime, number of cigarettes 
smoked per day, age started smoking 
regularly, stage of readiness to quit. used 
drugs in a prior quit attempt, prior use of 
Wellbutrin for non-smoking related diagnosis), 
2) demographic characteristics (age. gender, 
income, race), and 3) doctor visit during the 
study period. 


Results 
Intervention group 
No comment 


Results 
Control group 
No comment 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
The average rate of making a quit attempt across all groups was 48%. ranging from 43% to 
55%. Quit rates during the study averaged 31% across all groups, ranging from 26% to 37%. 
Prevalent abstinence rates at eight months averaged 16% across all groups, ranging from 13% 
to 19%. Utilisation of the pharmacotherapy benefit did not vary across treatment groups. On 
average, 20% of subjects filled a prescription for one of the covered medications 
 
Adjusted odds ratios (ORs) and p value of quitting behaviours by treatment group 
Quit attempt             
Group: Drugs only (referent) 1.0 
  
Quit during study 
Group: drugs and counselling .6 (3-1.0) .06 
 
Prevalent abstinence 
Group: drugs if counselling 1.0 (.5-1.9) 1.0 
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Cost per covered treatment 
Drugs only 
Self-help kit 3,402 
Zyban 2870 
NRT patch 2360 
NRT nasal spray/inhaler 2135 
Proactive telephone counselling - 
Total cost of treatment 10767 
Standardised cost/outcome 
Cost/study participant 85 
Cost/quit attempt during study 156 
Cost/quit during study 234 
Cost/prevalent abstinence 449 
 
Drugs and counselling 
Self-help kit 3780 
Zyban 3075 
NRT patch 4130 
NRT nasal spray/inhaler 2135 
Proactive telephone counselling 2035 
Total cost of treatment 15115 
Standardised cost/outcome  
Cost/study participant 108 
Cost/quit attempt during study 253 
Cost/quit during study 410 
Cost/prevalent abstinence 842 
 
Drugs if counselling 
Self-help kit 3294 
Zyban 2870 
NRT patch 2360 
NRT nasal spray/inhaler 1708 
Proactive telephone counselling 5365 
Total cost of treatment 15597 
Standardised cost/outcome  
Cost/study participant 128 
Cost/quit attempt during study 274 
Cost/quit during study 410 
Cost/prevalent abstinence 709 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
After eight months, there were no significant 
increases in quit attempts or quit rates in the 
groups with covered drugs and counselling 
compared to the group with drug coverage 
only 
 


Reported limitations  
Reviewer  
Low response rate 
 
Author 
Only generalisable to smokers enrolled in 
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General comments 
No comment 


individual and family preferred provider 
organisation in the private health insurance 
market  
 
Source of funding 
Grant (no. 9RT -0096) from the Tobacco-
Related Disease  Research program 
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Authors: Hollis JF, McAfee TA, Fellows JL et al 
Year: 2007 
Citation: Tobacco Control 16 (Suppl 1): i53-i59 
Country of study: USA 
Aim of study: Examined the effectiveness and cost effectiveness of offering callers single session 
versus multisession counselling, with or without free nicotine patches 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Tobacco quitline callers who were 18 years 
of age or older, spoke English or Spanish, 
smoked five or more cigarettes per day over 
the past six months and were planning to 
quit within the next month 
 
Number of people 
4,614 
 
Locality 
Oregon, USA 
 
Recruitment strategy 
Mass media campaigns, direct mailings to 
select populations (for example, Medicaid) 
and encouragement to physicians and health 
plans to recruit tobacco users 
 
Response rate  
60%-62%. 
 


Characteristics of population 
No NRT offer  
Brief  
(n = 872) Female 59.5 ; Age (years), mean (SD) 41.1 
(13.1) ; Some college (%) 51.6; White (%) 89.6 ; 
Hispanic (%) 6.0 ; Spanish speaker (%) 0.1 ; 
Married/partnered (%) 43.0; Medical coverage (%) 
70.2 ; Cigarettes, mean (SD) 21.9 (10.5); Other 
smoker in home (%) 40.3  
 
Moderate  
(n = 718) ; Female 59.2 ; Age (years), mean (SD) 41.4 
(13.1); Some college (%) 51.7; White (%) 92.6 ; 
Hispanic (%) 3.3 ; Spanish speaker (%) 0 ; 
Married/partnered (%) 46.2; Medical coverage (%) 
73.7 ; Cigarettes, mean (SD) 21.8 (10.2); Other 
smoker in home (%) 47.1  
 
Intensive  
(n = 720) ; Female 62.2 ; Age (years), mean (SD) 40.8 
(12.7); Some college (%) 47.6; White (%) 89.3 ; 
Hispanic (%) 6.0; Spanish speaker (%) 0.4; 
Married/partnered (%) 42.6; Medical coverage (%) 
74.6; Cigarettes, mean (SD) 21.5 (11.2); Other smoker 
in home (%) 43.6  
 
NRT offer 
Brief  
(n = 868) ; Female 60.3 ; Age (years), mean (SD) 41.0 
(13.4) ;  Some college (%) 52.2 ; White (%) 91.8 ; 
Hispanic (%) 5.7 ; Spanish speaker (%) 0.5 ; 
Married/partnered (%) 43.1 ; Medical coverage (%) 
72.0 ; Cigarettes, mean (SD) 21.8 (10.7) ; Other 
smoker in home (%) 45.5  
 
Moderate  
(n = 715) ; Female 59.2 ; Age (years), mean (SD) 41.4 
(13.0) ;  Some college (%) 53.7 ; White (%) 90.2 ; 
Hispanic (%) 5.3 ; Spanish speaker (%) 0 ; 
Married/partnered (%) 43.5; Medical coverage (%) 
75.4 ; Cigarettes, mean (SD) 22.0 (10.7) ; Other 
smoker in home (%) 43.9  







 170 


 
Intensive 
(n = 721) 
Female 59.0; Age (years), mean (SD) 40.5 (13.8);  
Some college (%) 51.3; White (%) 88.9; Hispanic (%) 
4.7; Spanish speaker (%) 0.3; Married/partnered (%) 
42.6; Medical coverage (%) 71.7; Cigarettes, mean 
(SD) 21.6 (10.7) ; Other smoker in home (%) 43.0 
 
Excluded populations 
Callers with health plan providing multisession 
telephone counselling through Free and Clear, Inc, as 
a covered benefit, or if they had medical conditions 
that would contraindicate patch use, including 
pregnancy, breast feeding, plans to become pregnant 
or a history of heart attack within the preceding month  
 
Initially, callers with no health insurance were 
excluded because state policy provided free access to 
the multisession phone counselling with free NRT 
patches. When this state benefit ended midway 
through the recruitment period, uninsured callers 
became eligible for the study 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Brief, moderate and intensive telephone 
counselling, with or without an offer of free 
NRT patches 
 
Setting  
Community  
 
Delivery 
Telephone line 
 
Length of follow-up  
12 month 


Method of allocation 
3 (behavioural) x 2 (NRT) randomised trial 
 
Measurement of exposure 
Recording phone calls 
 
Comparator 
brief (one 15-minute call), moderate (one 30-minute 
call and a follow-up call) and intensive (five proactive 
calls) intervention protocols 


 
Outcomes and Analysis 
Outcomes 
Tobacco cessation, satisfaction  


Outcome measurement 
Self-report 
 
Analysis strategy 
Logistic regression 
 
Confounders 
Unadjusted 
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Results 
Intervention group 


Results 
Control group 


Before 
Not reported 
 
After 
Abstinence 12 months (%)  
Brief 11.7  
Moderate13.8  
Intense 14.3  


Before 
Not reported 
 
After 
Abstinence12 months (%)  
Brief17.1  
Moderate 20.1  
Intense 21.2  


Results – Group difference 
P< 0.0001 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Offering free NRT and multisession 
telephone support within a state tobacco 
quitline led to higher quit rates, and similar 
costs per incremental quit, than less 
intensive protocols 
 
General comments 
 


Reported limitations  
Author 
Self- report; did not obtain quit data beyond one year; 
could not use a placebo NRT  
 
Reviewer  
 
Source of funding 
National Cancer Institute (grant R01 CA86242), and 
we want to thank GlaxoSmithKline for supplying the 
nicotine patches used in the study 
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Authors: McDermott MS, Marteau TM, Hajek P 
Year: 2011 
Citation: Journal of Smoking Cessation 6(02): 112-118 
Country of study: UK 
Aim of study: Assess the impact of an intervention aimed at communicating the negative 
reinforcement explanation for smoking 
Study design: RCT 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Smokers attending for treatment at the NHS 
SSS at The Royal London Hospital in East 
London, aged 16 or over who were able to fill 
in the study forms in English 
 
Number of people 
205 
 
Locality 
East London  
 
Recruitment strategy 
Self-referred or were referred by a medical 
practitioner 
 
Response rate  
Not reported  
 


Characteristics of population 
Experimental (n = 80–81) 
Gender Males 43 (53.1) ; Females 38 (46.9) ; Age 
Mean (SD, range) 43.15 (13.45, 20–79) ; Ethnicity 
White 64 (79.0) ; Other ethnic group 17 (21.0) ; In paid 
employment?  44 (55.0) ; Qualifications GCSE or less  
44 (55.0); More than GCSE 36 (45.0) ; Nicotine 
dependence (FTND) 5.12 (2.38); No. cigarettes 
smoked per day 20.88 (10.27)  
 
Control (n = 61–54) 
Males 31 (48.4) ; Females 33 (51.6); Age Mean (SD, 
range) 42.33 (13.81, 17–75); Ethnicity White 51 (79.7); 
Other ethnic group 13 (20.3) ; In paid employment?  
38 (62.3); Qualifications GCSE or less  27 (43.5) ; 
More than GCSE 35 (56.5); Nicotine dependence 
(FTND) 4.66 (2.15) ; No. cigarettes smoked per day 
20.12 (8.63) 
 
Excluded populations 
Not reported  
 
Low risk/high risk population 
Not reported  


 
Intervention and Comparison 
Intervention  
(a) a 10-minute presentation detailing the 
main points of the negative reinforcement 
explanation for smoking with group 
discussion; (b) a leaflet summarising the 
presentation; and (c) a self-monitoring task.  
The second part of the intervention consisted 
of 10 minutes of revision and group 
discussion one week later 
 
Setting  
NHS SSS at The Royal London Hospital in 
East London  
 
Delivery 


Method of allocation 
Random numbers table  
 
Measurement of exposure 
Self-report 
 
Comparator 
Received either an additional brief intervention aimed 
at communicating the negative reinforcement 
explanation for smoking, or an additional control 
intervention matched on contact time with patients  
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Not reported  
 
Length of follow-up  
1 week 
 
Outcomes and Analysis 
Outcomes 
Participants’ acceptance of the negative 
reinforcement explanation for smoking, 
positive outcome expectations for smoking, 
self-efficacy and urges to smoke reported at 
one week post-cessation 


Outcome measurement 
Self-report 
 
Analysis strategy 
T tests, chi-square or Mann-Whitney U-tests, 
ANCOVA 
 
Confounders 
Adjusted but no details provided 


Results 
Intervention group 


Results 
Control group 


Before 
Positive outcome expectations for smoking 
10.34 (2.78) 
Self-efficacy 7.78 (1.80)  
 
After 
Urges to smoke: mean (SD ) 2.72 (0.92) 
1-week abstinence: n (%) 33 (40.7) 
Self-efficacy 8.00 (1.79) 


Before 
Positive outcome expectations for smoking 9.97 (2.59) 
Self-efficacy 6.97 (2.21) 
 
After 
Urges to smoke: mean (SD ) 3.07 (1.06) 
1-week abstinence: n (%) 33 (51.6) 
Self-efficacy 7.42 (2.07) 
 


Results – Group difference 
Adjusted (p) 
Urges to smoke: mean (SD ) .33 
1-week abstinence: n (%) .19 
Self-efficacy .99 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Post-cessation urges to smoke were similar 
in the two groups. Other cognitive measures 
were also unchanged 
 
General comments 
 


Reported limitations  
Author 
Non-significant small effect; limited room for the 
intended cognitive shift; small sample size; we could 
not explore mediators; compliance with the self-
monitoring task was not high  
 
Reviewer  
No economic evaluation of intervention 
 
Source of funding 
Cancer Research UK as part of a Cancer Research 
UK PhD Studentship (Ref: C4770/A7173) 
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Authors: Vogt F, Marteau TM 
Year: 2012 
Citation: Nicotine & Tobacco Research 14(2): 200-208 
Country of study: UK 
Aim of study: Investigates the impact of visual and numerical representations of effectiveness and 
different lengths of follow-up upon the perceived effectiveness of stop smoking interventions 
Study design: Experimental trial 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Smokers older than 18 years 
 
Number of people 
318 participants in Experiment 1  
320 participants in Experiment 2 
 
Locality 
Not reported 
 
Recruitment strategy 
Advertisements placed via Google Ltd on the 
online versions of UK national newspapers 
 
Response rate  
Not reported 
 
 


Characteristics of population 
Experiment 1  
45 years (SD = 14, range = 18–83 years)  
49.7% were men 
89.7% were White 
61.2% had achieved educational qualifications 
allowing them to enter university 
66.7% being able to correctly answer at least two of 
three numeracy problems (Experiment 2 = 60.7%; 
Mean Heaviness of Smoking Index (HSI), the 
combination of cigarettes smoked per day and time to 
first cigarette was 3.09 (SD = 1.68, range 0–6) 
22.4% smoking 1–10 cigarettes/day 
43.5% smoking 11–20  
34.1% smoking more than 20   
 
Experiment 2 
46 years in (SD =15, range = 18–87 years),  
58.3% were men 
93.3% were White 
63.5% had achieved educational qualifications 
allowing them to enter university  
60.7% being able to correctly answer at least two of 
three numeracy problems 
Mean Heaviness of Smoking Index (HSI), the 
combination of cigarettes smoked per day and time to 
first cigarette was 3.12 (SD = 1.65, range 0–6),  
20.7% smoking 1–10 cigarettes/day  
36.2% smoking 11–20  
40.2% smoking more than 20   
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Group 1 received a brief introduction of a 


Method of allocation 
Not reported 
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stop smoking program that mirrored that 
offered by the NHS in the United Kingdom 
 
Group 2 received the same information as 
Group 1, and in addition, information used by 
the NHS to demonstrate the effectiveness of 
the program 
 
Group 3) received the same information as 
Group 1, and in addition, numerical and 
visual absolute effectiveness information 
about the program 
 
Setting  
Online 
 
Delivery 
Not reported 
 
Length of follow-up  
12 months 


 
Measurement of exposure 
Self-report 
 
Comparator 
“No Effectiveness Information” or “Standard Numerical 
Effectiveness Information” or “Numerical and Visual 
Absolute Effectiveness Information” 


 
Outcomes and Analysis 
Outcomes 
Perceived effectiveness of stop smoking 
interventions and intentions to use them 
 


Outcome measurement 
Self-report 
 
Analysis strategy 
t tests and chi-square tests 
 
Confounders 
Not reported 


Results 
Intervention group 


Results 
Control group 


Before 
Not reported 
 
After 
Not reported 


Before 
Not reported 
 
After 
Not reported 


Results – Group difference 
Smokers who saw the short-term quit rate perceived the stop smoking intervention as more effective 
than smokers who saw the long-term quit rate: t(318) = 3.2, p = .002, d = 0.35. 
 
Intentions to use stop smoking interventions differed depending on whether they saw the short-term 
quit rate (M = 4.3, SD = 2.1) or the long-term quit rate (M = 3.9, SD = 2.0; 
 
No significant differences in intentions between smokers who saw the short-term and the long-term 
quit rates: t(318) = 1.59, p = .112, d = 0.18. 
 
Trends, Limitations, Comments and Source of Funding 
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Significant trends 
Numerical and visual absolute effectiveness 
information compared with no effectiveness 
information resulted in greater perceived 
effectiveness. Short-term quit rate compared 
with long-term quit rate resulted in greater 
perceived effectiveness 
 
General comments 
 


Reported limitations  
Author 
Follow-up of actual behaviour is lacking; Experiment 1 
must be considered a complex intervention given that 
more than one component differed across Groups 2 
and 3; no measure of delay discounting; all 
participants were Internet users; several aspects of the 
format were not investigated, including different 
denominators and different shading of icon arrays 
 
Reviewer  
No effort made to evaluate cost effectiveness 
 
Source of funding 
Cancer Research UK (C9009/A7655) 
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APPENDIX A.6 Evidence table SMOKING – Systematic Reviews 
 


Authors: Lindson-Hawley N, Aveyard P, Hughes JR 
Year: 2010 
Citation: Cochrane Database of Systematic Reviews (3): CD008033   
Country of study: International 
Aim of study: Systematic review of reduction versus abrupt cessation in smokers who want to 
quit.  
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 


Eligible population 
Adult cigarette smokers with an aim to quit 
smoking. 
 
Number of people 
3760 (included in meta-analysis), from ten 
studies. When only the conditions relevant to 
the review were taken into account, sample 
sizes ranged from 14 to 1277, with a mean of 
376. 
 
Locality 
International 
 
Recruitment strategy 
Seven studies recruited participants from the 
community using advertisements. One study 
recruited work-sites to take part and then 
recruited their employees by posting 
advertisements and internal memos. Another 
recruited students using advertisements at a 
university and another recruited patients 
consulting a hospital based smoking 
counselling service. 
Response rate  
Not reported for individual studies. 


Characteristics of population 
The 10 included studies all recruited adult 
cigarette smokers with an aim to quit. 
Participant gender was reported in 8 studies -  
on average evenly split between males and 
females, and the average reported age of 
participants (averaged across seven studies) 
was 42.8 years.  
 
Eight studies reported average baseline 
cigarettes per day in all participants, range 
from 23 to 28 cigarettes per day, with an 
average of 25.4. 
 
Excluded populations 
Trials that enrolled smokers who did not intend 
to quit soon were excluded, as they are 
covered by the Cochrane review of harm 
reduction (Stead 2007). 
 
Trials where participants spontaneously 
reduced before quitting without being advised 
to do so, were excluded. 
 
Trials with a follow up of less than six months. 
 
Studies where behavioural support differed 
substantially in type or duration between 
arms. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


Intervention 
Randomized controlled trials (RCTs) that 
recruited adults who wanted to quit smoking. 
 
Studies that compared any instruction to 
participants to reduce the amount of 


Method of allocation 
Randomisation 
 
In one study these participants were 
randomised in clusters (work-sites) to study 
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cigarettes smoked before quitting, with any 
instruction to stop smoking abruptly without 
prior reduction, were included  
 
Interventions included anything from no 
behavioural support to extensive behavioural 
support, but behavioural support pre- and 
post-quit could vary between the reduction 
and abrupt quit arms as long as overall 
contact was roughly equal. Trials could also 
include pharmacotherapy to support 
cessation, as long as it was equivalent in all 
trial arms after cessation. Pharmacotherapy 
used prior to quit day could vary as a 
necessary component of the intervention i.e. 
to support smoking reduction. 
 
In four of the studies, participants were 
advised on either abrupt or gradual cessation 
by self-help manuals or a handheld computer 
Programme. Participants in another five 
studies were given face-to-face or telephone 
based behavioural support. In the remaining 
study one reduction arm and one abrupt arm 
consisted of self help therapy, and 
participants in the other reduction and abrupt 
arms were provided with behavioural 
support. 


arm however for all other included studies 
participants were individually randomised. 
 
Measurement of exposure 
N/A 
 
Comparator 
Abrupt cessation of smoking 


 
Outcomes and Analysis 


Outcomes 
Abstinence from smoking after at least six 
months follow-up. 
 
Adverse effects (in pharmacotherapy 
studies) 


Outcome measurement 
In three studies smoking abstinence 
was reported as point prevalence and in six 
studies as prolonged/continuous. One study 
did not report how abstinence was defined. 
Abstinence was verified in eight of the included 
studies, by either expired carbon monoxide  
saliva cotinine, saliva thiocyanate, or asking a 
relative or friend to confirm the participant had 
stopped smoking. In one study the abstinence 
data was not verified. 
 
Analysis strategy 
Meta-analysis - Included trials pooled using a 
Mantel-Haenszel fixed-effect model. 
 
Trials were split for two sub-group analyses: 
pharmacotherapy vs no pharmacotherapy, self 
help therapy vs behavioural support. 
 
Adverse events were summarised as a 
narrative. It was not possible to compare them 
quantitatively as there was variation in the 
reporting across studies. 
 
Confounders 
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Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
Ten studies were included. (Three of these studies used pharmacotherapy as part of the 
interventions).  
 
Abstinence  
There was no significant difference between reduction versus abrupt quitting for abstinence 
rates when all the studies were combined in the main analysis (RR= 0.94, 95% 
CI= 0.79 to 1.13), whether pharmacotherapy was used (RR= 0.87, 95% CI= 0.65 to 1.22), or 
not (RR= 0.97, 95% CI= 0.78 to 1.21), whether studies included behavioural support (RR= 
0.87, 95% CI= 0.64 to 1.17) or self-help therapy (RR= 0.98, 95% CI=0.78 to1.23).  
 
Adverse effects 
There was insufficient data to draw conclusions about the difference in adverse events 
between interventions. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
The authors concluded that reducing 
cigarettes smoked before quit day and 
quitting abruptly, with no prior reduction, 
produced comparable quit rates. Therefore 
patients can be given the choice to quit in 
either of these ways. Reduction interventions 
can be carried out using self-help materials. 
Or aided by behavioural support, and can be 
carried out with the aid of pre-quit NRT.  


Reported limitations  
Reviewer  
 
Author 
 
Source of funding 
Internal 
University of Birmingham 
University of Vermont 
External  
National Institute for Health Research and the 
National Health Service of the UK 
UK Centre for Tobacco Control Studies, a 
UKCRC Public Health Research: Centre of 
Excellence. 
British Heart Foundation, Cancer Research 
UK, Economic and Social Research Council, 
Medical Research Council, 
and the Department of Health, under the 
auspices of the UK Clinical Research 
Collaboration 
Fletcher Allen Health Care 
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Authors: Webb MS, Rodríguez-Esquivel D, Baker EA 
Year: 2010 
Citation: American Journal of Health Promotion 25(2): 109-118 
Country of study: US 
Aim of study: Systematic review of smoking cessation interventions among Hispanics in the 
United States. 
Study design: Systematic reviews 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 
Eligible population 
Healthy Hispanic adults living in the US 
 
Number of people 
Not reported for individual studies or meta-
analysis 
 
Locality 
US 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
The age range of included studies was 35-44 
(mean 40.70 SD 3.21).  
 
Excluded populations 
Non- Hispanic adults, non US studies 
 
Pregnant women, medical patients, 
adolescents, or non-U.S. smokers were 
excluded, studies without a control 
group were excluded from meta-analysis. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


Smoking cessation interventions in healthy 
Hispanic adults living in the US. 
 
Interventions consisted of self-help, nicotine 
replacement therapy, and community-based 
interventions, as well as individual, group, 
and telephone counselling.  


Method of allocation 
Any intervention eligible for inclusion but 
studies included in meta-analysis had to be 
RCTs. 
Methods of randomisation or allocation 
concealment not reported for individual studies. 
 
Measurement of exposure 
N/A 
 
Comparator 
No control group for some studies. Details of 
control group for individual studies reported in 
results section. 


 
Outcomes and Analysis 


Outcomes 
Smoking abstinence, quit rates or current 
smoking rates. 


Outcome measurement 
Self-reported and biochemically verified 
 
Analysis strategy 
Meta-analysis of 5 RCTs and narrative 
synthesis of 12 studies. 
 
Confounders 
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Authors report for some studies there were 
differences in intensity and frequency of 
contact between intervention and control 
groups. 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
12 studies were included in the systematic review and 5 RCTs in the meta-analysis. 
 
From meta-analysis of 5 studies, there was evidence for the efficacy of smoking cessation 
interventions at the end of treatment (odds ratio, 1.54; 95% confidence interval, 1.09-2.16), 
which was attenuated in the longer term.  
 
Self-help: Two studies examined self-help smoking cessation. One trial examined a Spanish 
language mood management and written smoking cessation messages delivered immediately 
or delayed (3 months). There was greater 7-day point prevalence abstinence for the immediate 
intervention compared to the delayed group at 3 months (22.5% vs 10.8%, however results 
were not significant based on biochemical confirmation of smoking status. Another study 
examined the effect of self-help materials, including an incentive postcard in a quasi-
experimental trial (no control group). Respondents reported abstinence rates of 21% at 3 
months and 14% at 14 months of which 8% were biochemically verified. 
 
Nicotine-replacement therapy (NRT): Two studies included: One was a double-blind RCT in 
which smokers were randomly assigned to receive 10 weeks of NRT or placebo patches. All 
participants received additional behavioural support by telephone and clinic visits. 
Biochemically confirmed abstinence rates were greater for the nicotine patch compared to 
placebo (63% vs 35%) at 6 weeks and 10 weeks (46% vs 35%). In another descriptive quasi-
experimental trial, smokers interested in quitting were provided with nicotine patches, 
lozenges, gum or buproprion. Based on self-report, 63% of participants reported smoking 
cessation at 8 to 12 weeks and 44% were abstinent at 6 months. 
 
Individual counselling: Two studies examined individual counselling for smoking cessation. 
One RCT examined culturally specific individual counselling delivered during home visits by 
community health advisors. Biochemically confirmed abstinence rates were greater for the  
intervention (19%) compared to the control (7%). However, there were differences in intensity 
and frequency between arms of the study. Another study examined brief individual counselling 
based on motivational interviewing and NRT. Less acculturated Hispanics were more likely to 
quit smoking compared to bicultural Hispanics and non-Hispanic white groups at 3 months 
(34% vs 20% vs 24%) and 6 months (21% vs 9% vs 18%). 
 
Group counselling: Two studies examined group counselling smoking cessation interventions. 
One RCT tested a culturally specific group based cessation intervention (weekly 2 hour 
sessions, story therapy, a buddy system, maintenance self-help materials plus supportive 
telephone calls) versus a self-help control (self-help materials and a bimonthly telephone call). 
There were no significant differences between groups at 6 and 12 month follow up. Another 
study used group counselling based on cognitive behavioural therapy. A non-controlled 
intervention consisted of 6 group counselling sessions conducted in Spanish and NRT. At the 
end of treatment 14% (biochemically confirmed) had quit with 18% and 13% self-reported 
cessation rates at 3 and 6 month follow up. 
 
Telephone counselling: One trial tested a telephone based behavioural intervention. Callers to 
the National Cancer Information service received either enhanced counselling (4 telephone 
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contacts) or standard counselling (one telephone contact plus self-help materials). The calls 
consisted of practical counselling (identification of triggers to smoke and strategies for coping), 
supportive counseling, and strategies to increase social support from significant others. 
Motivational enhancement and a culturally tailored approach were also used. The enhanced 
programme produced greater 7 day point prevalence abstinence (27.4%) compared with the 
standard condition (20.5%) at the 3 month follow up. 
 
Community based interventions: Three studies used community based interventions to 
promote smoking cessation. One study compared a comprehensive intervention (cessation 
counselling, media campaign and community network with a media only campaign or no 
intervention. There were no statistically significant differences in smoking results across the 
three follow-up assessments, which occurred over 4 years. Biochemically confirmed smoking 
cessation rates were also low. Another non-controlled community study found that exposure to 
a campaign involving widely distributed self-help materials, a media campaign and outreach by 
community health workers was unrelated to smoking cessation. However smokers exposed to 
the campaign were more likely to make an attempt to quit. In another trial in which 20 
communities were randomised to either a community cancer prevention intervention or no 
intervention there were no differences in current smoking (15.7%) between the intervention 
and control communities (13.6%). However, the smoking cessation intervention was a minor 
part of the overall intervention. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
General comments 
  


Reported limitations  
Reviewer  
 
Author 
Short follow up periods for some studies, lack 
of RCTs, small sample sizes, self-report data 
for some studies. 
Participants in most of the studies were 
Mexican American which limits generalizability 
to other US Hispanic populations. 
 
Source of funding 
Not reported 
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Systematic Reviews not included but presented for information: 
 
Rooke S, Thorsteinsson E, Karpin A, Copeland J, Allsop D. (2010). Computer-delivered 
interventions for alcohol and tobacco use: a meta-analysis. Addiction 105(8): 1381-139 
Aims: To quantify the overall effectiveness of computer-delivered interventions for alcohol and 


tobacco use.  


Methods: Meta-analysis of 42 effect sizes from randomized controlled trials, based on the 


responses of 10 632 individuals.  


Results: The weighted average effect size (d) was 0.20, P < 0.001. While lower effect sizes were 


associated with studies addressing tobacco use (d = 0.14) this may well reflect differences in the 


types of outcome measure used. Effect sizes did not vary significantly as a function of treatment 


location, inclusion of entertaining elements, provision of normative feedback, availability of  a 


discussion feature, number of treatment sessions, emphasis on relapse prevention, level of 


therapist involvement or follow-up period.  


Conclusion: Findings of the meta-analysis suggest that minimal contact computer-delivered 


treatments that can be accessed via the internet may represent a cost-effective means of treating 


uncomplicated substance use and related problems. 


 


Zbikowski S, Magnusson B, Pockey J, Tindle H, Weaver K. (2012). A review of smoking 
cessation for smokers aged 50 and older. Maturitas 71(2): 131-141 
Objectives: Cigarette smoking poses substantial health risks at any age, but is particularly 


dangerous for older smokers, who are already at heightened risk for various health conditions. 


Studies suggest that older smokers are motivated to quit and succeed, but few of these have been 


randomized controlled trials. There is a need to systematically evaluate the research on effective 


interventions in older smokers.  


Methods: We followed PRISMA guidelines in the development of this systematic review, which 


included randomized controlled trials of cessation interventions with smokers aged 50 or older.  


Results: We found 740 unique titles matching specified search criteria; 13 met final eligibility 


criteria. Nearly all the cessation treatments combined counseling with other strategies. Eight 


studies provided smoking cessation medications. None of the studies used newer forms of 


technology such as web- or text-based interventions. Nine of the 13 studies reported a significant 


intervention effect at one or more time points, with three studies reporting sustained treatment 


effects at 12 mos or longer. In general, more intensive interventions and those with combined 


approaches including medications and follow-up counseling achieved the best outcomes.  


Conclusion: The quit rates from these studies and the relative effectiveness of different intervention 


approaches are consistent with the general smoking cessation literature. However, in most studies, 


treatment effects were of short duration, and absolute quit rates were low, leaving the vast majority 


of older smokers at high risk for smoking-related health conditions. This SR suggests a need for 


additional research to design and test future interventions specifically tailored for older smokers.  







 184 


APPENDIX A.7 Evidence table SMOKING – Economic Studies 
 


INCLUDED  


Authors: Smith MW, An LC, Fu SS et al.. 
Year: 2011 
Citation: Journal of Telemedicine and Telecare 17(8): 437-440. 
Country of study:  USA 
Aim of study: calculate the incremental cost per quit of a telephone care intervention versus 
usual care 
Study design: Economic evaluation 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 


Primary data OR modelling 
Primary data 
 
Eligible population 
Women 
 
Number of people 
819 
 
Locality 
USA 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Standard care 
No of subjects  412; Mean age, y 57 (11); 
Male, % 88; White, % 94; More than 12 y 
education, % 53; Cigarettes/day 27 (12); Fair 
or poor health, % 38 
 
Telephone  care 
No of subjects 407; Mean age, y 57 (11); Male, 
% 91; White, % 94; More than 12 y education, 
% 48; Cigarettes/day 26 (13); Fair or poor 
health, % 40 
 
Excluded populations 
Not reported  
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
The Active Living program consisted of 8 
sessions that provided information on the 
basic components of fitness, including 
aerobics, strengthening, and flexibility. 
 
Setting  
Primary care 
 
Delivery 
Telephone 
 
Length of follow-up  
12 months 


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported  
 
Comparator 
Usual care 
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Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
Physical activity 
 
Service Use measures 
VA outpatient prescriptions, nicotine-
replacement, buproprion, VA outpatient 
encounters, primary care, mental health and 
substance abuse, other medicine and 
surgery, allied health, VA-funded FFS*  
outpatient, VA inpatient days of stay, VA-
funded FFS*  inpatient 
 
Costing 
VA records were used to extract the cost of 
VA services over 12 months, and the cost of 
care purchased by the VA from others.  
Intervention costs were derived through 
micro-costing. 
 
Discounting 
Discounting was deemed unnecessary for 
costs during a study period of only 12 
months. 


Outcome measurement 
Not reported 
 
Perspective 
Provider 
 
Analysis strategy (including key sensitivity 
analyses) 
Significance testing employed chi-square tests 
or t-tests as appropriate.  
 
Confounders 
Inflation adjustments were made using the US 
chain-weighted Consumer Price Index for all 
urban consumers. 


Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
On average, the intervention cost $142 per person, excluding medications. The average cost 
of all VA-funded medical care during the study period was $8959 in the telephone-care arm 
and $7939 in the usual care arm (P = 0.37). Under a standard intent-to-treat analysis the 
average cost per quit was $11,408 and thus the intervention was cost-effective by conventional 
standards. 
 
VA costs over 12 months. Values in parentheses are SD 
Standard care 
Telephone care, $                  –                               
VA outpatient,  $               5461 (7288)                 
VA inpatient, $                 2064 (10,770)              
VA-funded FFS* , $              414 (1998)                   
Total                                 7939 (15,439)              
 
Telephone  care 
Telephone care, $                 142 (36)  
VA outpatient,  $               5756 (5953) 
VA inpatient, $                 2624 (14,089)  
VA-funded FFS* , $              437 (1795)  
Total                                 8959 (17,087)  
 
P value 
Telephone care, $                  –  
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VA outpatient,  $               0.81 
VA inpatient, $                 0.52 
VA-funded FFS* , $              0.86 
Total                                 0.37 
 
Use of VA-funded health care over 12 months. Values shown are the mean number of 
items 
Standard care 
VA outpatient prescriptions 17.2 (14.8) 
nicotine-replacement 1.0 (2.2) 
buproprion 1.3 (3.9) 
VA outpatient encounters 26.1 (23.8) 
primary care 2.4 (2.6) 
mental health and substance abuse 1.9 (6.7) 
other medicine and surgery 1.7 (3.3) 
allied health 20.0 (18.2) 
VA-funded FFS*  outpatient 2.3 (8.5) 
VA inpatient days of stay 1.3 (6.3) 
VA-funded FFS*  inpatient 0.2 (1.6) 
 
Telephone  care 
VA outpatient prescriptions 18.2 (14.4) 
nicotine-replacement 2.9 (3.3) 
buproprion 1.3 (2.9) 
VA outpatient encounters 28.5 (22.4) 
primary care 2.5 (2.7) 
mental health and substance abuse 1.8 (7.8) 
other medicine and surgery 1.6 (2.9) 
allied health 22.7 (17.6) 
VA-funded FFS*  outpatient 2.7 (13.6) 
VA inpatient days of stay 2.1 (13.7) 
VA-funded FFS*  inpatient 0.4 (3.5) 
 
P value 
VA outpatient prescriptions 0.33 
nicotine-replacement ,0.01 
buproprion .84 
VA outpatient encounters 0.13 
primary care 0.98 
mental health and substance abuse 0.89 
other medicine and surgery 0.48 
allied health 0.03 
VA-funded FFS*  outpatient 0.54 
VA inpatient days of stay 0.31 
VA-funded FFS*  inpatient 0.35 
 
Cost per quit: intention-to-treat analysis 
Mean cost per quit ($) 95% CI ($) 
Intention to Treat (ITT) 11,408 0, 36,952 
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ITT with multiple imputation 10,352 0, 27,973 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
On average, the intervention cost $142 per 
person, excluding medications. The average 
cost of all VA-funded medical care during the 
study period was $8959 in the telephone-
care arm and $7939 in the usual care arm (P 
= 0.37). 
 
There were no significant differences in other 
VA outpatient care, inpatient VA care or VA-
funded fee-for-service care, although total 
spending for nicotine replacement therapy 
and bupropion (part of the VA outpatient 
category) were significantly higher for 
telephone care enrollees ($253 vs. $73, P, 
0.01; data not shown).  
 
General comments 
No comment 


Reported limitations  
Reviewer  
limited to a 12-month period; no discounting 
 
Author 
Self-reported abstinence;   
 
Source of funding 
Department of Veterans Affairs Health Services 
Research and Development Service (SUI 
99101-1) and the University of Minnesota 
Medical School. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 188 


ECONOMIC STUDIES NOT INCLUDED BUT PRESENTED FOR INFORMATION  
 
Rasmussen SR. (2013). The cost effectiveness of telephone counseling to aid smoking 
cessation in Denmark: A modelling study. Scandinavian Journal of Public Health 41(1): 4-
10 
Aim: To assess the cost-effectiveness of the Danish smoking cessation telephone service 


“quitline”.  


Methods: The study was based on the number of quitline callers in 2005. The outcome was 


measured as costs per life year saved (LYS) based on the assessment in 2001 of continued 


abstinence over a 12-month period (19.0%) and point prevalence of abstinence at 12 months of 


follow up (29.7%), respectively. The costs per LYS are estimated as the annual running costs of 


reactive telephone counselling service divided by the total number of LYS, which has been 


estimated as the difference between current smokers’ and ex-smokers’ life expectancies 


according to age group and gender based on Danish smoking proportions, relative risks of 


smoking-related mortality of all causes, and standard life tables.  
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APPENDIX A.10 Evidence table ALCOHOL - Primary Studies 


Authors: Boon B, Risselada A, Huiberts et al 
Year: 2011 
Citation: Journal of Medical Internet Research 13(2): e43 
Country of study: Netherlands 
Aim of study: Assess the effectiveness of computer-based personalized feedback on heavy 
alcohol use in male adults 
Study design: RCT 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Heavy drinker male  
 
Number of people 
450 
 
Locality 
Not specified 
 
Recruitment strategy 
Screener from a sampling frame of 25,000 
households. Additional participants were 
recruited through advertisements in national 
newspapers 
 
Response rate  
Screening questionnaire administered to all 
men aged 18 to 65 (n = 9000) in two 
nationally representative panels consisting of 
25,000 households that can receive online 
questionnaires. 817 men fulfilled the 
inclusion criteria and were willing to consider 
participation in the study. 70 eligible men 
responded to advert.  
A total of 450 out of the 887 (50.7%) men 
contacted agreed to participate and gave 
informed consent. After one month, 413 
participants were successfully followed-up 
(Lost to follow-up 8.2% at one month; total at 
six month 10.4%) 


Characteristics of population 
Mean age 40.4 (SD 15.1) 
 
Most men had a high level of education; almost 
half of all respondents (214/450, 47.8%) 
indicated they were living with a partner, and 
the majority of the men reported being 
employed (253/450, 56.5%).  
 
Mean weekly alcohol consumption at baseline 
was equal across both groups, with 31 units for 
the experimental condition and 32 units for the 
brochure condition. 
 
Excluded populations 
Men who had received any professional help 
for alcohol-related problems or any medication 
to reduce alcohol consumption in the 12 
months preceding 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Drinktest (www.drinktest.nl) a single 10-
minute online session in which tailored 
feedback is delivered, with no therapist 
involved. Components: overview of mean 
weekly alcohol intake, associated health 
risks, self-help guidelines to reduce alcohol 
intake, normative feedback to compare one’s 
own alcohol consumption to the level of 
one’s own cohort. 


Method of allocation 
Randomisation stratified by age and 
educational level 
 
Measurement of exposure 
Presenting with either heavy alcohol use (> 20 
units of alcohol weekly) and/or binge drinking 
(> 5 units of alcohol at a single occasion at 
least one day per week) in the past six months. 
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Setting  
General population 
 
Delivery 
Online 
 
Length of follow-up  
One month, six month 


Comparator 
Information-only 


 
Outcomes and Analysis 
Outcomes 
Percentage of the participants that had 
successfully reduced their drinking levels to 
below the Dutch guideline threshold for at-
risk drinking 


Outcome measurement 
Self-report of alcohol consumption 
 
Analysis strategy 
Intention-to-treat analysis; completers-only 
analysis 
 
Confounders 
Not reported 


Results 
Intervention group 


Results 
Control group 


  
Results – Group difference 
1 month - 42% (97/230) of the participants were successful in reducing their drinking levels to 
below the threshold at the one-month follow-up as compared with 31% (67/220) in the control 
group (odds ratio [OR] = 1.7, number needed to treat [NNT] = 8.6), which was statistically 
significant (χ2 1 = 6.67, P = .01). 
 
6 month - At the six-month follow-up, the success rates were 46% (105/230) and 37% 
(82/220) in the experimental and control conditions, respectively (OR = 1.4, NNT = 11.9), but 
no longer statistically significant (χ2 1 = 3.25, P = .07). 
 
NNT = 8.6 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Personalised online feedback on alcohol 
consumption appears to be an effective and 
easy way to change unhealthy drinking 
patterns in adult men, at least in the short-
term. 
 
General comments 
 


Reported limitations  
Author 
Potential selection bias 
Relied on self-reported measures 
No blinding possible 
Sample limited to adult men; so not 
generalised to women 
 
Source of funding 
Netherlands Health Research Council 
(ZonMw), Grant # 50-50110-98- 235. 
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Authors: Blankers M, Koeter M, Schippers G 
Year: 2011 
Citation: Journal of Consulting and Clinical Psychology 79(3): 330-341 
Country of study: Netherlands 
Aim of study: Examined the effectiveness of Internet-based therapy (therapy alcohol online; 
TAO) and internet-based self-help (self-help alcohol online; SAO) for problematic alcohol 
users. 
Study design: Three-arm open RCT 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
 Problematic alcohol users, defined as 


reporting current drinking of more than 
14 standard drinks while obtaining a 
score of 8 or above on the Alcohol Use 
Disorders Identification Test (AUDIT) 


 Be between 18 and 65 years old 
 Be a resident of the Netherlands with 


health care insurance 
 Have Internet access at home 
 
So suitable for low-intensity outpatient 
treatment  
 
Number of people 
Website has 650,000 visitors annually  
 
Locality 
Amsterdam 
 
Recruitment strategy 
Participants were recruited through the 
website of a collaborating substance abuse 
treatment centre. Website visitors who 
expressed an interest in Internet-based 
interventions for problematic alcohol users 
were referred to the pages with information 
about the study. There they could complete a 
screening instrument to determine whether 
they met the inclusion criteria  
 


Characteristics of population 
Mean age 42.4 years; 50% female; most 
participants were employed (81%) 
 
No significant difference across control and 
experimental groups   
 
Excluded populations 
Prior substance abuse treatment, a history of 
alcohol delirium or a drug overdose, a severe 
coronary or intestinal disease, schizophrenia, 
epilepsy, or suicidal tendencies in the last 12 
months; if they used cocaine or amphetamine 
for more than four days of during the last 
month or used cannabis for more than nine 
days during the last month 
 
Low risk/high risk population 
Not reported  
 
Response rate  
1,720 completed questionnaire, 832 eligible, 
205 decided to participate, were randomised to 
one of three treatment arms.  
A total of 156 participants (76%) completed at 
least one follow-up assessment. The proportion 
of participants who completed the three-month 
and six-month follow-up assessment did not 
differ among the three trial arms. 


Intervention and Comparison 
Intervention  
SAO: Internet-based self-help. A stand-
alone, Internet-based, non-therapist 
involved, fully automated, self-guided 
treatment program that is based on a 
CBT/MI treatment protocol. Four tier 
(monitor, feedback, help acquire skills and 
knowledge, social support) 
 
TAO: Internet-based therapy. A synchronous 
online therapy that is based on the same 


Method of allocation 
Restricted randomisation by minimization; sex, 
AUDIT composite score, and years of alcohol 
problems were selected as prognostic of 
outcome and their variance among the trial 
arms was minimised. Concealed participants’ 
allocation in advance from themselves, the 
research assistants, and the therapists 
 
Measurement of exposure 
Internet based questionnaires at baseline  
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CBT/MI treatment protocol as SAO. Includes 
up to seven text based chat therapy, with 
pre-session homework assignment. Trained 
CBT therapist. Contact only through text 
based chat and email  
 
Setting  
Internet based; strategies in place to 
maximise retention, including small 
payments, emails, phone calls. 
 
Delivery 
Online 
 
Length of follow-up  
Three and six months 


 
Comparator 
This study compared the effectiveness of 
Internet-based therapy (therapy alcohol online; 
TAO) with Internet-based self-help (self- help 
alcohol online; SAO) for problematic alcohol 
users. TAO and SAO were also evaluated 
against an untreated waiting list control group 
(WL).  
 
 


 
Outcomes and Analysis 
Outcomes 
Primary 
 Self-reported consumption during prior 


seven days (time follow-back technique 
TFLB).  


 Treatment response: drinking within the 
BMA (1995) guidelines for safe drinking 
(a maximum of 14 standard drinks of 
alcohol/week for women, 21 standard 
drinks for men) and having less than a 
10% deterioration on the AUDIT, the 
Flanagan Quality of Life Scale, and the 
Global Severity Index (GSI) of the Brief 
Symptom Inventory  between baseline 
and follow-up 


 
Secondary 
 AUDIT total score 
 Quality- of-life measures: QOLS and 


EuroQol’s EQ-5D (using UK references) 
 Marlowe–Crowne Social Desirability 


Scale 
 Integrity of the CBT/MI that was delivered 


was assessed with the Yale Adherence 
and Competence Scale, Second Edition 
(YACS-II) 


Outcome measurement 
As described above.  
 
Analysis strategy 
 Intent to treat; Multiple imputation (Amelia-


II) to deal with missing data 
 Differences between the three groups were 


tested for significance with Fisher’s exact 
test or one-way analysis of variance 
(ANOVA), as appropriate. Skewed 
distributions were log- transformed. 
Significant main effects in one-way 
ANOVAs were explored using post-hoc t 
tests with Bonferroni correction for multiple 
comparisons  


 Effects of the interventions on the primary 
and secondary out- come variables were 
analysed with generalised estimating 
equations (GEE) in a three (trial arm) x 
three (time) design. 


 
Confounders 
Not reported as such (but analyses account for 
potential biases)  


Results 
Intervention group 


Results 
Control group 


3 month wk. consumption: mean standard 
drinks in the last week (SD) 
TAO: from M=46.6 (26.4) to M=22.4 (21.3) 
 
SAO: from M=43.6 (23.8) to M=27 (24.8) 
 
3mth / 6mth post rando.: mean standard 
drinks (SD) 
TAO: 22.4 / 18.7 


3 month wk. consumption: mean standard 
drinks in the last week (SD) 
WL: from 47.2 (28.2) to 27.0 (24.8) 
 
 
3mth post rando.: mean standard drinks (SD) 
WL= 35.5 
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SAO: 27.0 / 26.2 
 
Treatment response 3mth / 6mth 
TAO: 26 (38%) / 36 (53%) 
SAO: 19 (28%) / 20 (29%) 
 
Audit 3mth / 6mth 
TAO: 13.7 (4.6) / 12.6 (6.0) 
SAO: 14.8 (5.9) / 15.0 (6.4) 
 
QoLs 3mth / 6mth 
TAO: 84.9 (16.0) / 87.8 (17.5%) 
SAO: 83.9 (16.2) / 78.9 (23.4%) 
 
EQ5D3mth / 6mth 
TAO: 0.85 (0.33) / 0.89 (0.20) 
SAO: 0.83 (0.24) / 0.78 (0.34) 


 
Treatment response 
WL: 11 (16%) 
 
Audit 3mth 
WL: 16.4 (4.7) 
 
QoLs 3mth 
WL: 77.0 (18.5) 
 
EQ5D3mth 
WL: 0.72 (0.33) 
 


Results – Group difference 
Overall - In all three arms, participants reported less alcohol consumption at the three-month 
follow-up than at baseline (p<0.001) 
3 month - Participants in the TAO (t(135) =3.15, p = .002, one-tailed, d = 0.59)  and SAO 
(t(135) = 2.04, p= .03, one-tailed, d =0.36) arms drank significantly less at the three-months-
post-randomisation assessment than did participants in the WL arm. The difference between 
TAO and SAO participants was not significant at three months post randomisation.  


6 month - TAO participants drank significantly fewer standard drinks than did SAO participants 
in the week before the six-months-post-randomisation assessment (t(134)= 2.06, p =.03, one-
tailed, d = 0.38). According to the Wald criterion, participants in the TAO arm had non-
significantly higher odds of being a treatment responder after six months than did participants 
in the SAO arm, mean Chi2(1) = 7.0, OR = 2.6, NNT= 1/(48/68) = (32/68) = 5, 95% CI [2.5, 
13.4], pooled one-tailed, p = .06 
Secondary outcomes 
In general, differences between WL and the two interventions on the secondary outcome 
variables were significant at three months post-randomisation. Differences between TAO and 
SAO did not reach significance at three months, but they were significant at six months post-
randomisation 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
The results of the current study support the 
effectiveness of Internet-based therapy and 
Internet-based self- help for problematic 
alcohol users. After six months, the more 
intensive Internet-based therapy program 
with synchronous therapist contacts led to 
better outcome than did the less intensive 
self-help program. Internet-based 
interventions are able to attract a new 
population of problematic drinkers into 
treatment, including men and women who 
are often gainfully employed but have a clear 
need for assistance in tackling their drinking 
problems. Internet- based self-help is 
effective, but Internet-based therapy is more 
effective for reducing problematic alcohol 
use 


Reported limitations  
Author 
 
Reviewer  
 
 
Source of funding 
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Authors: Lock CA, Kaner E, Heather N et al 
Year: 2006 
Citation: Journal of Advanced Nursing 54(4): 426-439 
Country of study: UK 
Aim of study: Evaluation of the effectiveness and cost-effectiveness of nurse-led screening 
and brief intervention in reducing excessive alcohol consumption among patients in primary 
health care 
Study design: Cluster randomised controlled trial 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Unit of analysis: General practices 
 
Sample pool: 369 general practices 
 
Number of unit  
Control n=186 (50.4%) 
Intervention n=183 (49.6%) 
Power: need 76 practices to detect 20% daily 
alcohol consumption at one year 
 
Locality 
Five health authority areas in the north-east 
of England  
 
Recruitment strategy 
Nurse: via telephone bet Aug 2000 and Jan 
2002 
 
Participants:  
Patients aged 16 years and over presenting 
to primary care were opportunistically 
screened by trial nurses using the AUDIT 
questionnaire to identify those drinking at 
‘risk’ levels (cut-off points of 8+ for men and 
7+ for women). 
 
Response rate 
Practice Control: 143 general practices 
contacted; 47 recruited; 25 in study sample; 
19 completed protocol 
 
Practice Intervention: 130 contacted; 46 
recruited; 24 in study sample, 21 completed 
protocol 
 
Participants: Screened 498, recruited to 
control 60, recruited to intervention 67. 
Patients who declined more likely to be 
younger  
 


Characteristics of practices 
* Stat. Sig difference between control & 
intervention 
Control 
- Group practice:     14 (74%)* 
- Solo practice:     5 (26%) 
 
- Practice location, n (%) 


 Urban practice:     12 (63%) 
 Rural practice:     2 (11%) 
 Mixed (urban/rural): 5 (26%) 


 
- Mean nurses involved (SD):     1 (0.6) 
- Female, n (%):     100% 
- Mean age of nurse (SD) :     46 (7.2) 
- Mean years in practice (SD) :     9 (5.2)* 
- Mean hours/week (SD):     23.6 (7.2) 
 
Intervention 
- Group practice:     18 (86%) 
- Solo practice:     3 (14%) 
 
- Practice location, n (%) 


 Urban practice:     10(48%) 
 Rural practice:     5(24%) 
 Mixed (urban/rural):     6 (28%) 


 
- Mean nurses involved (SD): 1.5 (0.9) 
- Female, n (%): 100% 
- Mean age of nurse (SD): 46 (6.3) 
- Mean years in practice (SD) : 10 (5.0) 
- Mean hours/week (SD): 29.1 (9.1) 
 
Characteristics of participants 
(intervention/control):  
 Males: 32 (49%) vs 31 (52%) 
 Mean Age (SD): 42.7 (15.5) vs 45.7 (14.9) 
 Mean audit score: 10.6 (4.7) vs 10.3 (5.6) 
 
Excluded populations 
Aged <16 years, had current major physical or 
psychiatric illness, were severely alcohol 
dependent or had severe brain damage or 
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mental impairment 
 
Low risk/high risk population 
Men scoring 15+ and women scoring 13+ on 
AUDIT referred for medical advice and 
specialist services due to high likelihood of 
alcohol dependence 


 
Intervention and Comparison 
Intervention  
Nurse: Brief intervention protocol 
 
Participants: AUDIT-positive patients 
received brief intervention using the ‘drink-
less’ protocol (five-ten minutes to deliver). 
This involved structured advice on alcohol 
including: standard drink units; 
recommended low-risk consumption levels; 
benefits of cutting down drinking; tips on 
helping patients reduce consumption; advice 
on how to set goals, determine action and 
review progress; and a self-help booklet/diary 
for patients to take away 
 
Setting  
Primary care 
 
Delivery 
Face-to-face 
 


Method of allocation 
Computer-generated random allocation of 
practices to one of two groups  
 
Measurement of exposure 
Nurse carried out baseline assessment.  
 
Comparator 
Nurse: Standard advice on alcohol issues 
 
Participants: AUDIT-positive patients offered 
standard treatment, i.e. nurses’ usual advice on 
cutting down drinking and a UK Government 
Health Education Authority leaflet entitled 
‘Think about Drink’. This leaflet contained daily 
benchmark guides for adult men and women 
and basic advice on alcohol 
 
Length of follow-up : one year 
A total of 71 (56%) and 78 (61%) patients, 
respectively, completed six and 12 month 
follow-up questionnaires 


 
Outcomes and Analysis 
Outcomes 
 Alcohol consumption 
 Quality of Life 
 Cost 
 
Confounders 
Not reported 
 
Cost/Economics 
Perspective: NHS & Individuals’ personal 
costs incurred during and after nurse-led 
management of alcohol problems in primary 
care  
 
Costing: Patient-based (self-completion 
questionnaires) costing approach to identify 
patient resource use    
 Use: Total number of GP consultations, 


nurse consultations, Accident & 
Emergency Department attendances, 
inpatient stays and outpatient visits, time 
related to travelling to and waiting at 
surgeries and hospitals, time spent in 


Outcome measurement 
Alcohol Use Disorders Identification Test 
 
Mean number of drinks per drinking day 
[alcohol timeline followback (TLFB)] 
 
Drinking Problems Index 
 
Health-related Quality of Life (SF-12) 
 
Analysis strategy 
 Blinded intent-to-treat analysis 
 Analysis of characteristics between 


intervention and control practices was 
undertaken using the Chi-square test for 
categorical data and two-tailed t-tests for 
continuous data 


 Analysis of differences between 
intervention groups at baseline, six and 12 
months was undertaken at the level of the 
cluster using mean scores for AUDIT, DPI, 
units consumed per week and SF-12 


 Groups were compared using analysis of 
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appointments and transport costs, 
number and length of absences from 
work and other out-of-pocket expenses 
related to property damage or accidents 
for a one-year period pre- and post-
intervention 


 
 Valuing: £23.24/patient for expenditure 


committed to programme materials 
(equivalent to annual cost method); £5.33 
per patient for nurse time. Total: £28.57 
 


variance with a weighted least squares 
estimation procedure to allow for varying 
cluster size (the weights were the cluster 
sizes) 


 Analysis of differences between 
intervention groups across the three time 
points of baseline, six and 12 months was 
undertaken using univariate analysis of 
covariance (ANCOVA) with the baseline 
measure as the covariate. Analysis of the 
whole sample data from baseline to 12 
months was carried out using paired 
sample t-tests. Statistical significance was 
accepted at P < 0.05 


Results 
Intervention group, mean score (SD) 


Results 
Control group , mean score (SD) 


AUDIT Baseline 
 6 months: 10.58 (6.42) 
 12 months: 8.81 (5.82) 
 Baseline: 7.5 (3.01) 
 
Units/week 
 6 months: 23.00 (20.7) 
 12 months: 15.80 (12.31) 
 Baseline: 16.08 (22.84) 
 
DPI Baseline 
 6 months: 5.44 (5.08) 
 12 months: 3.92 (4.79) 
 Baseline: 2.05 (3.40) 
 
SF-12 physical health 
 6 months: 49.15 (8.76) 
 12 months: 50.40 (8.11) 
 Baseline: 47.00 (9.31) 
 
SF-12 mental health 
 6 months: 50.53 (8.85) 
 12 months: 51.81 (6.93) 
 Baseline: 53.84 (6.55) 


AUDIT Baseline 
 6 months: 10.31 (9.64) 
 12 months: 10.77 (12.85) 
 Baseline: 10.60 (9.83) 
 
Units/week 
 6 months: 26.48 (29.77) 
 12 months: 24.96 (40.10) 
 Baseline: 19.60 (23.57) 
 
DPI Baseline 
 6 months: 5.17 (15.01) 
 12 months: 7.21 (21.76) 
 Baseline: 6.05 (15.70) 
 
SF-12 physical health 
 6 months: 50.56 (13.80) 
 12 months: 49.53 (12,48) 
 Baseline: 51.38 (7.01) 
 
SF-12 mental health 
 6 months: 51.86 (12.26) 
 12 months: 52.44 (10.13) 
 Baseline: 53.03 (5.58) 


Results – Group difference 
Outcome measures:  
ANOVA and ANCOVA revealed no statistically significant differences between intervention 
groups in relation to any outcome measures. However, AUDIT scores, standard drink units per 
week and the DPI scores all fell between baseline and follow-up in intervention clusters, 
whereas only standard drink units per week fell in control patients across this period  
 
Analysis of the whole sample 
A majority of patients in each arm of the trial reduced their alcohol consumption between 
baseline assessment and 12 months follow-up (55% brief intervention, 59% control) 
Mean consumption in standard drink units this change was not statistically significant. There 
was a statistically significant reduction in AUDIT score for the whole sample across this period. 
(i.e. baseline Audit 11.5 (5.0); 12 month AUDIT 9.7 (6.6); t 2.038, p: 0.046)  
 
Cost 
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The mean healthcare costs were higher in the control group, but there were no statistically 
significant differences in costs between the groups at 12 months. No difference in travel costs. 
No patients reported the occurrence of expenditure related to accidents, nor payment of higher 
motor vehicle or household insurance premiums as a result of accidents  
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
No evidence that screening and brief alcohol 
intervention by nurses was superior to 
standard advice on alcohol, plus a health 
education leaflet in primary care settings 
 
General comments 
Screening per se may produce an effect. 
Refusal rate from patients higher in younger 
patients  


Reported limitations  
High withdrawal rates from general practices 
so trial underpowered. Poor retention of nurses 
due possibly to time, consent, low enthusiasm. 
No attempt to measure long-term outcomes. 
Large CI so great uncertainty  
 
Source of funding:  
NHS Executive (Northern & Yorkshire) 
Research and Development Regionally 
Commissioned Project Grant 
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Authors: Williams E, Achtmeyer C, Kivlahan DR et al 
Year: 2010 
Citation: Journal of Studies on Alcohol and Drugs 71(5): 720-725 
Country of study: USA 
Aim of study: Evaluation of an electronic clinical reminder to facilitate brief alcohol-counselling 
interventions in primary care 
Study design: Evaluation in naturalistic real-life clinical setting 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
All providers practicing in a VA primary care 
clinic (Washington) and the patients who 
visited them between October 01, 2002, and 
September 30, 2005 
 
Number of people 
N = 22,863 (10 392 control; 12 471 
intervention) 
 
Locality 
Veteran affairs 
 
Recruitment strategy 
No active recruitment of providers or patients 
 
 
Response rate  
N/A 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


Characteristics of population 
Demographics: Mean age 58.5 (14.0); 94% 
male; 645 white, 54% unmarried. A total of 
4,202 patients (18%) on either hallway 
screened positive for unhealthy alcohol use 
on the AUDIT-C during the study period 
 
Intervention vs control (significant 
differences): 


 female: 4% vs. 7%, p < .001 
 patients screened positive for severe 


unhealthy alcohol use: 4% vs. 3%, p < 
.01 


 had diagnoses for substance-use 
disorders: 26% vs. 24%, p < .01 


 medical conditions associated with 
AUDIT-C scores: 30% vs. 28%, p = 
.02 


 Physical comorbidities: 78% vs. 76%, 
p < .001 
 


Control (descriptive cohort) 
All intervention hallway patients who 
screened positive for unhealthy alcohol use: 
 
Any clinical reminder (p<.01)  
Details available for specific components 


 Total: 398 (15%) 
 Mild/moderate: 302 (14%) 
 Severe: 96 (20%) 


 
 
Experimental (outcome cohort) 
 
Any clinical reminder (p<.001)  
Details available for specific components 


 Total: 156 (39%) 
 Mild/moderate: 77 (26%) 
 Severe: 79 (82%) 


 
Intervention and Comparison 
Intervention  
Electronic clinical reminder to encourage 


Measurement of exposure 
Electronic clinical and administrative data.  
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providers to offer brief interventions to patients 
who screened positive for unhealthy alcohol 
use and to facilitate documentation 
 
Setting  
Primary care 
 
Delivery 
Electronic 
 
Length of follow-up  
 
 
Method of allocation 
Some kind of randomisation (i.e. reminder 
triggered by a positive alcohol screen for 
providers on one randomly selected hallway 
(“intervention hallway”). No further details 
provided 
 


Patients with positive AUDIT screen; were 
considered to have clinical-reminder use if 
any of the following data elements from the 
reminder was found in their records: (a) 
assessment of prior treatment history and 
levels of consumption; (b) brief intervention, 
including any documentation of advice to 
reduce or abstain from drinking, feedback 
linking alcohol use to health, and/or 
agreement on a drinking goal; (c) referral to 
specialty care; (d) use of optional assessment 
tools; and (e) documentation in the reminder 
that alcohol was not addressed during that 
visit. Use of optional assessment tools 
included clinical-reminder documentation of 
assessment for alcohol-use disorders 
readiness to change, and alcohol-related 
problems (ten-item AUDIT) or a review of 
alcohol-related laboratory or blood pressure 
results.  
Intervention hallway providers - including staff 
physicians, residents, nurse practitioners, or 
physician assistants - were considered the 
user of the reminder if they had a visit with 
the patient the day the clinical reminder was 
used. 
 
Comparator 
Providers and participants in control “hallway” 
not receiving reminder. 


 
Outcomes and Analysis 
Outcomes 
Descriptive: frequency of clinical reminder, 
according to severity of unhealthy alcohol use  
 
Confounders 
Not reported 
 
 


Outcome measurement 
 
 
Analysis strategy 
Adjusted logistic regression evaluated the 
association between the intervention and 
resolution of unhealthy drinking at follow-up 
among all screen-positive patients who 
completed a second Alcohol Use Disorders 
Identification Test Consumption questionnaire 
18 months or longer after the first visit 
(“outcomes cohort”) 


Results 
Intervention group 


Results 
Control group (descriptive cohort) 


Only 39% (156 of 398) of patients with clinical-
reminder use had documented brief 
intervention; advice to abstain was most 
common. Access to the clinical reminder was 
not significantly associated with resolution of 
unhealthy drinking in 1,358 patients in the 
outcomes cohort 


Fifteen percent (398 of 2,640) of descriptive 
cohort patients with unhealthy drinking had 
clinical-reminder use, which varied by severity 
(14% [n = 302 of 2,165] with mild/moderate 
and 20% [n = 96 of 475] with severe 
unhealthy drinking, p = .001) 
 


Results – Group difference 
N/A 
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Trends, Limitations, Comments and Source of Funding 
Significant trends 
Availability of a clinical reminder to facilitate 
brief intervention did not, alone, result in 
substantial use of the clinical reminder. More 
active implementation efforts may be needed 
to get brief interventions onto the agenda of 
busy primary care providers 
 
General comments 
 


Reported limitations  
Author 
 
Reviewer  
 
Source of funding 
National Institute on Alcohol Abuse and Alco- 
holism career development award; Veterans 
Affairs (VA) Substance Use Disorders Quality 
Enhancement Research Initiative (SUD 
QuERI); VA’s Northwest Center of Excellence 
for Health Services Research and 
Development 
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APPENDIX A.11 Evidence table ALCOHOL – Systematic Reviews 
There are no included systematic reviews.  


SYSTEMATIC REVIEWS NOT INCLUDED BUT PRESENTED FOR INFORMATION: 
 
Bryden A, Roberts B, McKee M, Petticrew M. (2012). A systematic review of the influence on 
alcohol use of community level availability and marketing of alcohol. Health & Place 18(2): 
349-357 


Purpose: Exposure to a high number of alcohol outlets and adverts within a community may lead 


to higher alcohol use by local residents. The aim of this systematic review was to explore evidence 


on the influence on alcohol use of community level availability and marketing of alcohol.  


Results: 26 studies met the eligibility criteria. While the findings were not conclusive, there was 


some indication that higher outlet density and greater exposure to advertising in a local community 


may be associated with an increase in alcohol use, particularly among adolescents. 


Conclusions: This review disentangled the existing evidence on the overall relationships between 


availability, marketing and alcohol use at a community level. Further studies are required to better 


understand the influence of these factors on alcohol use.  


 


Bryden A, Roberts B, Petticrew M, McKee M. (2013). A systematic review of the influence of 
community level social factors on alcohol use. Health and Place 21: 70-85 


Purpose: To explore evidence on the influence of community level social factors on alcohol use 


among adults and adolescents.  


Methods and results: Major bibliographic databases were searched for quantitative studies 


meeting inclusion criteria. After screening, narrative synthesis and a quality review were applied. 


Forty-eight studies met the eligibility criteria. While the findings were inconclusive for associations 


between alcohol use and deprivation, poverty, income, unemployment, social disorder and crime, 


there was some indication that social capital characteristics were protective.  


Conclusions: Social capital has a potentially important association with reducing alcohol use. 


Further studies are required to better understand social influences on alcohol use. 2013. 


 


Khadjesari Z, Murray E, Hewitt C, Hartley S, Godfrey C. (2011). Can stand-alone computer-
based interventions reduce alcohol consumption? A systematic review. Addiction 106(2): 
267-282 
Aim: To determine the effects of computer-based interventions aimed at reducing alcohol 


consumption in adult populations.  


Methods: The review was undertaken following standard Cochrane and Preferred Reporting Items 


for Systematic Reviews and Meta-Analyses (PRISMA) guidance for systematic reviews. The 


literature was searched until December 2008, with no restrictions on language. Randomised trials 


with parallel comparator groups were identified in the form of published and unpublished data. Two 
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authors independently screened abstracts and papers for inclusion. Data extraction and bias 


assessment was undertaken by one author and checked by a second author. Studies that 


measured total alcohol consumption and frequency of binge drinking episodes were eligible for 


inclusion in meta-analyses. A random-effects model was used to pool mean differences.  


Results: Twenty-four studies were included in the review (19 combined in meta-analyses). The 


meta-analyses suggested that computer-based interventions were more effective than minimally 


active comparator groups (e.g. assessment-only) at reducing alcohol consumed per week in 


student and non-student populations. However, most studies used the mean to summarise skewed 


data, which could be misleading in small samples. A sensitivity analysis of those studies that used 


suitable measures of central tendency found that there was no difference between intervention and 


minimally active comparator groups in alcohol consumed per week by students. Few studies 


investigated non-student populations or compared interventions with active comparator groups.  


Conclusion: Computer-based interventions may reduce alcohol consumption compared with 


assessment-only; the conclusion remains tentative because of methodological weaknesses in the 


studies. Future research should consider that the distribution of alcohol consumption data is likely 


to be skewed and that appropriate measures of central tendency are reported. 


 


Rooke S, Thorsteinsson E, Karpin A, Copeland J, Allsop D. (2010). Computer-delivered 
interventions for alcohol and tobacco use: a meta-analysis. Addiction 105(8): 1381-1390 
Aims: To quantify the overall effectiveness of computer-delivered interventions for alcohol and 


tobacco use.  


Methods: Meta-analysis of 42 effect sizes from randomised controlled trials, based on the 


responses of 10 632 individuals.  


Results: The weighted average effect size (d) was 0.20, P < 0.001. While lower effect sizes were 


associated with studies addressing tobacco use (d = 0.14) this may well reflect differences in the 


types of outcome measure used. Effect sizes did not vary significantly as a function of treatment 


location, inclusion of entertaining elements, provision of normative feedback, availability of a 


discussion feature, number of treatment sessions, emphasis on relapse prevention, level of 


therapist involvement or follow-up period.  


Conclusion: Findings of the meta-analysis suggest that minimal contact computer-delivered 


treatments that can be accessed via the internet may represent a cost-effective means of treating 


uncomplicated substance use and related problems. 
 
White A, Kavanagh D, Stallman H, Klein B, Kay-Lambkin F, Proudfoot J… Young R. (2010). 
Online alcohol interventions: a systematic review. Journal of Medical Internet Research 
12(5): e62 


Background: There has been a significant increase in the availability of online programs for 


alcohol problems. A systematic review of the research evidence underpinning these programs is 
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timely. 


Objectives: Our objective was to review the efficacy of online interventions for alcohol misuse. 


Systematic searches of Medline, PsycINFO, Web of Science, and Scopus were conducted for 


English abstracts (excluding dissertations) published from 1998 onward. Search terms were: (1) 


Internet, Web*; (2) online, computer*; (3) alcohol*; and (4) E\effect*, trial*, random* (where * 


denotes a wildcard). Forward and backward searches from identified papers were also conducted. 


Articles were included if (1) the primary intervention was delivered and accessed via the Internet, 


(2) the intervention focused on moderating or stopping alcohol consumption, and (3) the study was 


a randomized controlled trial of an alcohol-related screen, assessment, or intervention. 


Results: The literature search initially yielded 31 randomized controlled trials (RCTs), 17 of which 


met inclusion criteria. Of these 17 studies, 12 (70.6%) were conducted with university students, 


and 11 (64.7%) specifically focused on at-risk, heavy, or binge drinkers. Sample sizes ranged from 


40 to 3216 (median 261), with 12 (70.6%) studies predominantly involving brief personalized 


feedback interventions. Using published data, effect sizes could be extracted from 8 of the 17 


studies. In relation to alcohol units per week or month and based on 5 RCTs where a measure of 


alcohol units per week or month could be extracted, differential effect sizes to posttreatment 


ranged from 0.02 to 0.81 (mean 0.42, median 0.54). Pre-post effect sizes for brief personalized 


feedback interventions ranged from 0.02 to 0.81, and in 2 multi-session modularized interventions, 


a pre-post effect size of 0.56 was obtained in both. Pre-post differential effect sizes for peak blood 


alcohol concentrations (BAC) ranged from 0.22 to 0.88, with a mean effect size of 0.66. 


Conclusions: The available evidence suggests that users can benefit from online alcohol 


interventions and that this approach could be particularly useful for groups less likely to access 


traditional alcohol-related services, such as women, young people, and at-risk users. However, 


caution should be exercised given the limited number of studies allowing extraction of effect sizes, 


the heterogeneity of outcome measures and follow-up periods, and the large proportion of student-


based studies. More extensive RCTs in community samples are required to better understand the 


efficacy of specific online alcohol approaches, program dosage, the additive effect of telephone or 


face-to-face interventions, and effective strategies for their dissemination and marketing. 


 


Hyman Z. (2006). Brief interventions for high-risk drinkers. Journal of Clinical Nursing 
15(11): 1383-1396 
Aims and objectives: The purpose of this paper is to explore the literature on brief alcohol 


intervention and to review the literature that examines the status of the clinic nurse in the delivery 


of these interventions. The objective is to review critically the literature on brief intervention to 


create links for nurse developed and delivered brief intervention to high-risk drinkers. Background: 


Population estimates suggest that more than one-third of North Americans drink excessively with 


even higher rates for individuals treated in primary care settings. Alcohol use has been identified 


as the third leading cause of mortality in the United States. This problem is not unique to the US 
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and, worldwide, agencies and governmental offices and ministries have issued recommendations 


to screen patients for alcohol misuse and deliver brief interventions to individuals considered to be 


high-risk drinkers. Numerous randomized controlled trials and recent meta-analyses have 


supported the use of screening and brief intervention for reducing alcohol consumption in primary 


healthcare settings. The vast majority of studies reporting on brief interventions have focused on 


the role of the physician with minimal if any involvement of the clinic nurse. A scant number of 


studies have been conducted that define and assess the role or potential role of the clinic nurse in 


providing screening and brief intervention to high-risk drinkers in the primary care setting.  


Methods: Systematic review.  


Results: Six systematic reviews and meta-analyses from an international base of studies support 


the use of brief intervention in the primary care setting. Three randomized control trials have 


highlighted the role of the staff or clinic nurse but there are no meta-analyses addressing nurse-


delivered brief interventions. Numerous studies have explored factors effecting the implementation 


of brief intervention into the primary care setting. Conclusion: Brief intervention is recognized as a 


legitimate nursing role but little has been done to develop and define the role of the nurse in 


delivering brief interventions to high-risk drinkers. This represents a major lacuna in both the 


nursing and alcoholism literature, where only a handful of studies have investigated nurse-


delivered brief intervention. Relevance to clinical practice: As health screening and health 


promotion are hallmarks of nursing care, nurses need to explore the use of brief intervention in 


their daily practice. (PsycINFO Database Record (c) 2012 APA, all rights reserved) (journal 


abstract). 


 


Vasilaki EI, Hosier SG, Cox WM. (2006). The efficacy of motivational interviewing as a brief 
intervention for excessive drinking: a meta-analytic review. Alcohol & Alcoholism 41(3): 
328-335 
Aims: (1) To examine whether or not motivational interviewing (MI) is more efficacious than no 


intervention in reducing alcohol consumption; (2) to examine whether or not MI is as efficacious as 


other interventions. 


Method: A literature search followed by a meta-analytic review of randomized control trials of MI 


interventions. Aggregated between-group effect sizes and confidence intervals were calculated for 


each study. 


Results: Literature search revealed 22 relevant studies, of which nine compared brief MI with no 


treatment, and met methodological criteria for inclusion. In these, the aggregate effect size was 


0.18 (95% C.I. 0.07, 0.29), but was greater 0.60 (95% C.I. 0.36, 0.83) when, in a post-hoc analysis, 


the follow-up period was three months or less. Its efficacy also increased when dependent drinkers 


were excluded. There were nine studies meeting methodological criteria for inclusion which 


compared brief MI with another treatment (one of a diverse set of interventions), yielding an 


aggregate effect size of 0.43(95% C.I. 0.17, 0.70). The literature review pointed to several factors 
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which may influence MI's long-term efficacy effectiveness of MI. 


Conclusions: Brief MI is effective. Future studies should focus on possible predictors of efficacy 


such as gender, age, employment status, marital status, mental health, initial expectations, 


readiness to change, and whether the population is drawn from treatment-seeking or non-


treatment-seeking populations. Also, the components of MI should be compared to determine 


which are most responsible for maintaining long-term changes.  


 


Whitlock EP, Polen MR, Green CA, Orleans T, Klein J. (2004).  Behavioral counseling 
interventions in primary care to reduce risky/harmful alcohol use by adults: a summary of 
the evidence for the US Preventive Services Task Force. Annals of Internal Medicine 140(7): 
557-568+I564 
Background: Primary health care visits offer opportunities to identify and intervene with risky or 


harmful drinkers to reduce alcohol consumption.  


Purpose: To systematically review evidence for the efficacy of brief behavioral counseling 


interventions in primary care settings to reduce risky and harmful alcohol consumption.  


Data Sources: Cochrane Database of Systematic Reviews, Database of Research Effectiveness 


(DARE), MEDLINE, Cochrane Controlled Clinical Trials, PsycINFO, HealthSTAR, CINAHL 


databases, bibliographies of reviews and included trials from 1994 through April 2002; update 


search through February 2003.  


Study Selection: An inclusive search strategy (alcohol* or drink*) identified English-language 


systematic reviews or trials of primary care interventions to reduce risky/harmful alcohol use. 


Twelve controlled trials with general adult patients met our quality and relevance inclusion criteria. 


Data Extraction: Investigators abstracted study design and setting, participant characteristics, 


screening and assessment procedures, intervention components, alcohol consumption and other 


outcomes, and quality-related study details.  


Data Synthesis: Six to 12 months after good-quality, brief, multicontact behavioral counseling 


interventions (those with up to 15 minutes of initial contact and at least 1 follow-up), participants 


reduced the average number of drinks per week by 13% to 34% more than controls did, and the 


proportion of participants drinking at moderate or safe levels was 10% to 19% greater compared 


with controls. One study reported maintenance of improved drinking patterns for 48 months.  


Conclusions: Behavioral counseling interventions for risky/harmful alcohol use among adult 


primary care patients could provide an effective component of a public health approach to reducing 


risky/harmful alcohol use. Future research should focus on implementation strategies to facilitate 


adoption of these practices into routine health care. 


 


Ballesteros J, Duffy JC, Querejeta I, Ariño J, González‐Pinto A.  (2004). Efficacy of brief 
interventions for hazardous drinkers in primary care: Systematic review and meta-analyses. 
Alcoholism-Clinical and Experimental Research 28(4): 608-618 
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Background: Because recent research in primary care has challenged the findings of previous 


reviews on the efficacy of brief interventions (BIs) on hazardous drinkers, we conducted a 


systematic review and meta-analysis to update the evidence of BIs as applied in the primary care 


setting.  


Methods: We obtained source material by searching electronic databases and reference lists and 


hand-searching journals. We selected randomized trials providing frequency data that allowed 


assessment of the efficacy of BIs on an intention-to-treat basis. Results were summarized by the 


odds ratio (OR) of response. When appropriate, risk difference (RD) and its inverse (number 


needed to treat [NNT] to achieve a positive result) were also computed. Fixed and/or random effect 


models were fitted according to heterogeneity estimates.  


Results: Thirteen studies provided data for a dose-effect analysis, 12 for comparison of BIs with 


reference categories. No clear evidence of a dose-effect relationship was found. BIs outperformed 


minimal interventions and usual care (random effects model OR = 1.55, 95% confidence interval 


[CI] = 1.27-1.90; RD = 0.11, 95% CI = 0.06-0.16; NNT = 10, 95% CI = 7-17). Similar results were 


obtained when two influential studies were removed (fixed effect model OR = 1.57, 95% CI = 1.32-


1.87; RD = 0.11, 95% CI = 0.07-0.15; NNT = 9, 95% CI = 7-15). The heterogeneity between 


individual estimates was accounted for by the type of hazardous drinkers (heavy versus moderate) 


and by the characteristics of the included individuals (treatment seekers versus nontreatment 


seekers). The funnel plot did not show evidence of publication bias. Conclusion: Our results, 


although indicating smaller effect sizes than previous meta-analyses, do support the moderate 


efficacy of BIs. Further research is outlined. 
 


Ballesteros J, González‐Pinto A, Querejeta I, Ariño J. (2004). Brief interventions for 
hazardous drinkers delivered in primary care are equally effective in men and women. 
Addiction 99(1): 103-108  
Aim: Despite the accumulated evidence on the efficacy of brief interventions in hazardous drinkers 


some ambiguity remains regarding their differential effectiveness by gender.  


Methods: Meta-analysis of independent studies conducted in primary health care settings with a 


follow-up of 6-12 months which report results separately by gender. Two outcome measures were 


selected: the quantity of typical weekly alcohol consumption and the frequency of drinkers who 


reported consumption below hazardous levels after the intervention. 


Results: Seven studies were included in the meta-analysis. The standardized effect sizes for the 


reduction of alcohol consumption were similar in men (d=- 0.25; 95% CI=- 0.34 to -0.17) and 


women (d=- 0.26; 95% CI=- 0.38 to - 0.13). The odds ratios (OR) for the frequency of individuals 


who drank below harmful levels were also similar (four studies; OR for men=2.32; 95% CI=1.78-


2.93; OR for women=2.31; 95% CI=1.60-3.17). The difference between genders was negligible.  


Conclusion: Our results support the equality of outcomes among men and women achieved by 


brief interventions for hazardous alcohol consumption in primary care settings. 
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D’Onofrio G, Degutis LC. (2002). Preventive care in the emergency department: screening 
and brief intervention for alcohol problems in the emergency department: a systematic 
review. Academic Emergency Medicine 9(6): 627-638 


Objective: To systematically review the medical literature in order to determine the strength of the 


recommendation for screening and brief intervention (SBI) for alcohol-related problems in the 


emergency department (ED) setting.  


Methods: The review followed the methodology of systematic reviews and was facilitated through 


the use of a structured template, a companion explanatory piece, and a grading and 


methodological scoring system based on published criteria for critical appraisal. The primary 


outcome measure was the prevention of mortality and morbidity secondary to alcohol-related 


illnesses/injuries. The secondary outcome measures included: decreased consumption; fewer 


ED/outpatient visits and hospitalizations; a decrease in social consequences; and increased 


referrals for follow-up and/or treatment. Three Medline searches as well as a search of the 


Cochrane Library were performed. Two team members reviewed the abstracts and selected 


pertinent articles. References were screened for additional pertinent articles.  


Results: Twenty-seven articles were identified and reviewed, in addition to the 14 primary articles 


included in the 1996 U.S. Preventive Services Task Force Report. The study populations were 


diverse, including inpatient, outpatient, and college settings, with ages ranging from 12 to 70 years. 


Four studies were ED-based and two included EDs as one of multiple sites. Thirty-nine studies on 


SBI, 30 randomized controlled and nine cohort, were used to formulate the current 


recommendation. A positive effect of the intervention was demonstrated in 32 of these studies.  


Conclusions: The authors recommend that SBI for alcohol-related problems in the ED be 


incorporated into clinical practice. 
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APPENDIX A.12 Evidence table ALCOHOL – Economic Studies 
 


INCLUDED  


Authors: Blankers M, Nabitz U, Smit F et al. 
Year: 2012 
Citation: Journal of Medical Internet Research 14(5): 71-83 
Country of study: the Netherlands 
Aim of study: To evaluate the cost effectiveness and cost utility of Internet-based 
interventions for harmful use of alcohol through the assessment of the incremental cost 
effectiveness of Internet-based therapy compared with Internet-based self-help 
Study design: Pragmatic Randomized Controlled Trial 
Quality score: (++, + or -): ++ 


 
Study (eligible and selected) population 


Primary data OR modelling 
Primary data 
 
Eligible population 
(1) be between 18 and 65 years old, (2) live 
in the Netherlands with health care insurance 
coverage, (3) have Internet access at home, 
(4) score above 8 on the Alcohol Use 
Disorders Identification Test (5) report a 
weekly consumption of more than 14 
standard (10 g ethanol) drinking units, and 
(6) provide informed consent.  
 
Number of people 
136 
 
Locality 
Amsterdam, the Netherlands  
 
Recruitment strategy 
Recruited applicants through jellinek.nl, a 
substance abuse treatment centre website  
 
Response rate  
Not reported 


Characteristics of population 
IT (n = 68) ; Women, n (%)  35 (51%) ; Age 
(years), mean (SD)  41.9 (10.1) ; Education, n 
(%)  Low  2 (3%) ;  Medium  24 (38%) ;  High  
38 (59%) ; Employed, n (%)  58 (85%) ; 
Residential urbanization level, n (%) ;  Low  9 
(13%) ;  Medium  21 (31%) ;  High  37 (55%) ; 
AUDIT composite score, mean (SD)  18.8 (4.8) 
; Duration of alcohol problems (years), mean 
(SD)  5.2 (5.7) ; Drinks per week, mean (SD)  
45.2 (26.3) ; EQ-5D score  0.79 (0.20) ; Work 
absenteeism 756 (2289); Work presenteeism 
1137 (2386)  
 
IS (n = 68) ; Women, n (%)  35 (51%) ; Age 
(years), mean (SD)  41.1 (9.6) ; Education, n 
(%)  Low  7 (11%) ;  Medium  30 (46%) ;  High  
29 (44%) ; Employed, n (%)  55 (82%) ; 
Residential urbanization level, n (%)  Low  6 
(9%) ;  Medium  22 (32%) ;  High  40 (59%) ; 
AUDIT composite score, mean (SD)  19.6 (5.6) 
; Duration of alcohol problems (years), mean 
(SD)  5.4 (5.7) ; Drinks per week, mean (SD)  
43.4 (24.0) ; EQ-5D score  0.80 (0.18) ; Work 
absenteeism 1863 (6983) ; Work presenteeism 
794 (1922)  
 
Excluded populations 
(1) prior substance abuse treatment, (2) a 
history of alcohol delirium or drug overdose, (3) 
a history of severe cardiovascular or 
gastrointestinal diseases, (4) a history of 
schizophrenia, epilepsy, or suicidal tendencies, 
(5) extensive substance use in the last month, 
and (6) unavailability of more than 2 weeks 
during the study  
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Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Both IT and IS were based on a cognitive 
behavioural therapy and motivational 
interviewing treatment protocol  
 
Setting  
Community 
 
Delivery 
Internet 
 
Length of follow-up  
6 months 


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported  
 
Comparator 
Self-help and internet therapy 


 
Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
Alcohol consumption  
 
Service Use measures 
Cost data were extracted from the treatment 
centre’s cost records 
 
Costing 
All costs related to IT and IS interventions, 
health care uptake, opportunity costs of the 
participant’s time, and productivity losses.  IT 
and IS intervention costs consisted of 
software development costs, information and 
computer technology service costs, 
overhead costs (based on the treatment 
centre’s cost records), and—for IT only—
therapist-related costs.  Restricted 
participant costs to a valuation of their time 
investment, valued as leisure time at €9.18 
per hour. 
 
Discounting 
Indexed to the reference year 2010 using an 
inflation correction based on the Harmonized 
Index of Consumer Prices 
 


Outcome measurement 
The central clinical outcome for the cost 
effectiveness analysis was treatment response, 
based on alcohol consumption during the last 7 
days. 
 
Perspective 
Societal 
 
Analysis strategy (including key sensitivity 
analyses) 
Carried out all analyses on an intention-to-treat 
basis.  To test the robustness of the economic 
evaluation, performed a sensitivity analysis in 
which we varied the most relevant cost drivers. 
 
Confounders 
Not reported 


Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
The mean incremental societal costs for 1 additional QALY gained by IT compared with IS 
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were €845 / 0.06 = €14,083. The median ICER for 1 extra QALY was estimated too be 
€14,710. 
 
Cost type  Unit  Internet therapy  
No. of units  (€/unit)  
Intervention costs  
Therapist therapy  Hour  2.49  (79.20)  
Therapist administration  Hour  0.55  (79.20)  
Software development  Participant  1  (23.25)  
ICT service  Participant  1  (14.92)  
Software overhead  Participant  1  (4.27)  
Total intervention costs  Participant  1  (283.21) 
Participant’s leisure time  Hour  10.33  (9.18)  
Work absenteeismd Hour  32.12  (22.21–52.91) 
Work presenteeismf Hour  8.15  (22.21–52.91) 
 
Cost type  Unit  Internet self-help  
No. of units  (€/unit)  
Intervention costs  
Therapist therapy  Hour  NA  (NA)   
Therapist administration  Hour  NA  (NA)   
Software development  Participant  1  (4.87)   
ICT service  Participant  1  (2.49)   
Software overhead  Participant  1  (4.27)   
Total intervention costs  Participant  1  (11.63)  
Participant’s leisure time  Hour  2.43  (9.18)   
Work absenteeism Hour  18.35  (22.21–52.91)  
Work presenteeism Hour  12.15  (22.21–52.91)  
 
Costs and increments in the 6-month period preceding follow-up of the Internet-based 
therapy (IT) and Internet-based self-help (IS) groups 
Cost type  IT  
 Mean  SD  
Intervention costs  
 Therapist labor  241  236  
 Software development  23  0  
 Software/hardware service  15  0  
 Software overhead  4  0  
 Total intervention costs  283  236  
Participant time investment costs  95  103  
Productivity costs  
 Work absenteeism  1114  5704  
 Work presenteeism  217  847  
 Total productivity costs  1331  5774  
Societal costs  
 Additional societal costs 301  1305  
 Total societal costs  2010  7141  
Treatment response (proportion)  0.53   
EQ-5D score  0.89  0.20  
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Cost type  IS  
 Mean  SD  
Intervention costs  
 Therapist labor  0  0  
 Software development  5  0  
 Software/hardware service  2  0  
 Software overhead  4  0  
 Total intervention costs  12  0  
Participant time investment costs  22  37  
Productivity costs  
 Work absenteeism  536  3800  
 Work presenteeism  350  1637  
 Total productivity costs  886  4215  
Societal costs  
 Additional societal costs 200  953  
 Total societal costs  1120  5167  
Treatment response (proportion)  0.29   
EQ-5D score  0.78  0.34  
 
Cost type  Bootstrapped difference  
 Median  95% CI 
Intervention costs  
 Therapist labor  240  187–296  
 Software development  18  18–18  
 Software/hardware service  12  12–12  
 Software overhead  0  0–0  
 Total intervention costs  271  217–327  
Participant time investment costs  72  48–99  
Productivity costs  
 Work absenteeism  555  –967 to 2234  
 Work presenteeism  –119  –609 to 256  
 Total productivity costs  417  –1215 to 2208  
Societal costs  
 Additional societal costs 94  –275 to 499  
 Total societal costs  845  –1157 to 3048  
Treatment response (proportion)  0.24  0.07–0.38  
EQ-5D score  0.12  0.05–0.18  
ICER treatment response  3683  –5703 to 20,366  
ICER QALY  14,710  –18,337 to 71,664 
 
Cost effectiveness analysis of base case, health care provider perspective, and 
additional sensitivity analyses. 
Cost drivers  Base case: societal  
Incremental costs (median)  845  
Treatment response  
 Incremental effects (median)  0.24  
 ICER (median)  3683  
 ICER (95%low)  –5703  
 ICER (95%high)  20,366  
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 WTP €4000  53%  
 WTP €8000  76%  
 WTP €12,000  87%  
 Upper right quadrant  79%  
 Upper left (inferior) quadrant  1%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  20%  
QALYs 
 Incremental QALYs (median)  0.06  
 ICER QALY (median)  14,710  
 ICER QALY (95%low)  –18,337  
 ICER QALY (95%high)  71,664  
 WTP €10,000  40%  
 WTP €20,000  60%  
 WTP €40,000  85%  
 Upper right quadrant  80%  
 Upper left (inferior) quadrant  0%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  20%  
 
Cost drivers  Alternative  case: health care  provider  
Incremental costs (median)  271  
Treatment response  
 Incremental effects (median)  0.24  
 ICER (median)  1157  
 ICER (95%low)  665  
 ICER (95%high)  3722  
 WTP €4000  95%  
 WTP €8000  98%  
 WTP €12,000  99%  
 Upper right quadrant  99%  
 Upper left (inferior) quadrant  1%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  0%  
QALYs 
 Incremental QALYs (median)  0.06  
 ICER QALY (median)  4693  
 ICER QALY (95%low)  2783  
 ICER QALY (95%high)  10,848  
 WTP €10,000  95%  
 WTP €20,000  99%  
 WTP €40,000  100%  
 Upper right quadrant  100%  
 Upper left (inferior) quadrant  0%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  0%  
 
Cost drivers  Sensitivity analyses  
 I –40%  
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Incremental costs (median)  739  
Treatment response  
 Incremental effects (median)  0.24  
 ICER (median)  3187  
 ICER (95%low)  –6441  
 ICER (95%high)  19,410  
 WTP €4000  57%  
 WTP €8000  78%  
 WTP €12,000  89%  
 Upper right quadrant  76%  
 Upper left (inferior) quadrant  1%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  23%  
QALYs 
 Incremental QALYs (median)  0.06  
 ICER QALY (median)  12,932  
 ICER QALY (95%low)  –20,177  
 ICER QALY (95%high)  67,913  
 WTP €10,000  45%  
 WTP €20,000  64%  
 WTP €40,000  87%  
 Upper right quadrant  76%  
 Upper left (inferior) quadrant  0%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  23%  
 
Cost drivers  Sensitivity analyses  
 I +40%  
Incremental costs (median)  954  
Treatment response  
 Incremental effects (median)  0.24  
 ICER (median)  4172  
 ICER (95%low)  –5050  
 ICER (95%high)  21,409  
 WTP €4000  50%  
 WTP €8000  74%  
 WTP €12,000  86%  
 Upper right quadrant  82%  
 Upper left (inferior) quadrant  1%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  17%  
QALYs 
 Incremental QALYs (median)  0.06  
 ICER QALY (median)  16,584  
 ICER QALY (95%low)  –16,241  
 ICER QALY (95%high)  75,671  
 WTP €10,000  36%  
 WTP €20,000  57%  
 WTP €40,000  83%  
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 Upper right quadrant  83%  
 Upper left (inferior) quadrant  0%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  17%  
 
Cost drivers  Sensitivity analyses  
 P –40%  
Incremental costs (median)  681  
Treatment response  
 Incremental effects (median)  0.24  
 ICER (median)  2977  
 ICER (95%low)  –3227  
 ICER (95%high)  14,724  
 WTP €4000  62%  
 WTP €8000  85%  
 WTP €12,000  92%  
 Upper right quadrant  83%  
 Upper left (inferior) quadrant  1%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  16%  
QALYs 
 Incremental QALYs (median)  0.06  
 ICER QALY (median)  11,876  
 ICER QALY (95%low)  –10,291  
 ICER QALY (95%high)  52,202  
 WTP €10,000  44%  
 WTP €20,000  70%  
 WTP €40,000  93%  
 Upper right quadrant  84%  
 Upper left (inferior) quadrant  0%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  16%  
 
Cost drivers  Sensitivity analyses  
 P +40%  
Incremental costs (median)  1012  
Treatment response  
 Incremental effects (median)  0.24  
 ICER (median)  4387  
 ICER (95%low)  –8313  
 ICER (95%high)  25,979  
 WTP €4000  48%  
 WTP €8000  69%  
 WTP €12,000  82%  
 Upper right quadrant  76%  
 Upper left (inferior) quadrant  1%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  22%  
QALYs 
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 Incremental QALYs (median)  0.06  
 ICER QALY (median)  17,683  
 ICER QALY (95%low)  –26,220  
 ICER QALY (95%high)  91,101  
 WTP €10,000  38%  
 WTP €20,000  54%  
 WTP €40,000  77%  
 Upper right quadrant  77%  
 Upper left (inferior) quadrant  0%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  23%  
 
Cost drivers  Sensitivity analyses  
 I and P –40%  
Incremental costs (median)  573  
Treatment response  
 Incremental effects (median)  0.24  
 ICER (median)  2494  
 ICER (95%low)  –3821  
 ICER (95%high)  13,738  
 WTP €4000  66%  
 WTP €8000  87%  
 WTP €12,000  93%  
 Upper right quadrant  79%  
 Upper left (inferior) quadrant  1%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  20%  
QALYs 
 Incremental QALYs (median)  0.06  
 ICER QALY (median)  9946  
 ICER QALY (95%low)  –12,282  
 ICER QALY (95%high)  48,403  
 WTP €10,000  50%  
 WTP €20,000  74%  
 WTP €40,000  94%  
 Upper right quadrant  80%  
 Upper left (inferior) quadrant  0%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  20%  
 
Cost drivers  Sensitivity analyses  
 I and P +40%  
Incremental costs (median)  1120  
Treatment response  
 Incremental effects (median)  0.24  
 ICER (median)  4868  
 ICER (95%low)  –7576  
 ICER (95%high)  26,957  
 WTP €4000  46%  
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 WTP €8000  67%  
 WTP €12,000  80%  
 Upper right quadrant  79%  
 Upper left (inferior) quadrant  1%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  20%  
QALYs 
 Incremental QALYs (median)  0.06  
 ICER QALY (median)  19,436  
 ICER QALY (95%low)  –24,352  
 ICER QALY (95%high)  94,958  
 WTP €10,000  35%  
 WTP €20,000  51%  
 WTP €40,000  74%  
 Upper right quadrant  80%  
 Upper left (inferior) quadrant  0%  
 Lower left quadrant  0%  
 Lower right (dominant) quadrant  20% 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
The median incremental cost-effectiveness 
ratio was estimated at €3683 per additional 
treatment responder and €14,710 per 
quality-adjusted life-year (QALY) gained. At 
a willingness to pay €20,000 for 1 additional 
QALY, IT had a 60% likelihood of being more 
cost effective than IS. Sensitivity analyses 
attested to the robustness of the findings.  
 
General comments 
No comment 


Reported limitations  
Reviewer  
No comment 
 
Author 
generalisability of the cost data; time horizon in 
this analysis;  
 
Source of funding 
Grant #31160006 from the Netherlands ZonMw 
Addiction II Program (Risk Behavior and 
Dependency) 
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Economic Studies not included but presented for information:  
 
Tariq L, van den Berg M, Hoogenveen RT, van Baal P H. (2009). Cost-effectiveness of an 
opportunistic screening programme and brief intervention for excessive alcohol use in 
primary care. PLoS One 4(5): e5696  
Effective prevention of excessive alcohol use has the potential to reduce the public burden of 


disease considerably. We investigated the cost-effectiveness of Screening and Brief Intervention 


(SBI) for excessive alcohol use in primary care in the Netherlands, which is targeted at early 


detection and treatment of ‘at-risk’ drinkers. 


Methodology and Results: We compared a SBI scenario (opportunistic screening and brief 


intervention for ‘at-risk’ drinkers) in general practices with the current practice scenario (no SBI) in 


The Netherlands. We used the RIVM Chronic Disease Model (CDM) to extrapolate from 


decreased alcohol consumption to effects on health care costs and Quality Adjusted Life Years 


(QALYs) gained. Probabilistic sensitivity analysis was employed to study the effect of uncertainty 


in the model parameters. In total, 56,000 QALYs were gained at an additional cost of 298,000,000 


euros due to providing alcohol SBI in the target population, resulting in a cost-effectiveness ratio 


of 5,400 euros per QALY gained. 
Conclusion: Prevention of excessive alcohol use by implementing SBI for excessive alcohol use 


in primary care settings appears to be cost-effective. 
 


Månsdotter AM, Rydberg MK, Wallin E, Lindholm LA, Andréasson S. (2007). A cost-
effectiveness analysis of alcohol prevention targeting licensed premises. European Journal 
of Public Health 17(6): 618-623  
Background: A multi-component alcohol prevention programme targeting licensed premises has 


been ongoing in Stockholm since 1996. An earlier study as established that this led to a 29% 


reduction in police-reported violence. The objective of the present study is to calculate the 


programme's cost-effectiveness from a societal perspective; the cost of implementation, the 


savings made as a result of fewer assaults, unlawful threats and violence towards officials, and 


the health gains in terms of quality-adjusted life-years (QALYs). 
Methods: The costs included administration, studies of alcohol serving practices, community 


mobilization, responsible beverage service training and stricter alcohol law enforcement. For the 


purpose of estimating how the decrease in violence affected savings and health gains, a survey 


among victims of violence (N=604) was performed. 
Results: The cost of the programme was estimated at Euro 796,000. The average cost of a 


violent crime was estimated at Euro 19,049, which implies overall savings of Euro 31.314 million 


related to the judicial system (78%), production losses (15%), health care issues (5%) and other 


damages (2%). Accordingly, the base case cost-saving ratio was 1:39. The average loss of health 


state weighting among the victims at 0.09 translates into 236 gained QALYs for society as a 


whole, which should be compared with the modest proportion of savings in the health sector. 
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Conclusion: The most significant concern is the low response rate (35%), and caution needs to 


be exercised when interpreting our results. Yet, a reasonable conclusion is that the monetary and 


human benefits have been considerable. 


 
Barrett B, Byford S, Crawford MJ, Patton R, Drummond C, Henry JA, Touquet R. (2006). 
Cost-effectiveness of screening and referral to an alcohol health worker in alcohol misusing 
patients attending an accident and emergency department: A decision-making approach. 
Drug and Alcohol Dependence 81(1): 47-54 
We present the cost and cost-effectiveness of referral to an alcohol health worker (AHW) and 


information only control in alcohol misusing patients. The study was a pragmatic randomised 


controlled trial conducted from April 2001 to March 2003 in an accident and emergency 


department (AED) in a general hospital in London, England. A total of 599 adults identified as 


drinking hazardously according to the Paddington Alcohol Test were randomised to referral to an 


alcohol health worker who delivered a brief intervention (n = 287) or to an information only control 


(n = 312). Total societal costs, including health and social services costs, criminal justice costs and 


productivity losses, and clinical measures of alcohol consumption were measured. Levels of 


drinking were observably lower in those referred to an AHW at 12 months follow-up and 


statistically significantly lower at 6 months follow-up. Total costs were not significantly different at 


either follow-up. Referral to AHWs in an AED produces favourable clinical outcomes and does not 


generate a significant increase in cost. A decision-making approach revealed that there is at least 


a 65% probability that referral to an AHW is more cost-effective than the information only control in 


reducing alcohol consumption among AED attendees with a hazardous level of drinking.  
 
Mortimer D, Segal L. (2005). Economic evaluation of interventions for problem drinking and 
alcohol dependence: Cost per QALY estimates. Alcohol and Alcoholism 40(6): 549-555  
To compare the performance of competing and complementary interventions for prevention or 


treatment of problem drinking and alcohol dependence. To provide an example of how health 


maximising decision-makers might use performance measures such as cost per quality adjusted 


life year (QALY) league tables to formulate an optimal package of interventions for problem 


drinking and alcohol dependence. 


Methods: A time-dependent state-transition model was used to estimate QALYs gained per 


person for each intervention as compared to usual care in the relevant target population. 
Results: Cost per QALY estimates for each of the interventions fall below any putative funding 


threshold for developed economies. Interventions for problem drinkers appear to offer better value 


than interventions targeted at those with a history of severe physical dependence. 
Conclusions: Formularies such as Australia’s Medicare should include a comprehensive 


package of interventions for problem drinking and alcohol dependence.  
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Fleming MF, Mundt MP, French MT, Manwell LB, Stauffacher EA, Barry KL. (2002). Brief 
physician advice for problem drinkers: long-term efficacy and benefit-cost analysis. 
Alcoholism: Clinical and Experimental Research 26(1): 36-43  
This report describes the 48-month efficacy and benefit-cost analysis of Project TrEAT (Trial for 


Early Alcohol Treatment), a randomized controlled trial of brief physician advice for the treatment 


of problem drinking. 


Methods: Four hundred eighty-two men and 292 women, ages 18-65, were randomly assigned to 


a control (n = 382) or intervention (n = 392) group. The intervention consisted of two physician 


visits and two nurse follow-up phone calls. Intervention components included a review of 


normative drinking, patient-specific alcohol effects, a worksheet on drinking cues, drinking diary 


cards, and a drinking agreement in the form of a prescription. 
Results: Subjects in the treatment group exhibited significant reductions (p < 0.01) in 7-day 


alcohol use, number of binge drinking episodes, and frequency of excessive drinking as compared 


with the control group. The effect occurred within 6 months of the intervention and was maintained 


over the 48-month follow-up period. The treatment sample also experienced fewer days of 


hospitalization (p = 0.05) and fewer emergency department visits (p = 0.08). Seven deaths 


occurred in the control group and three in the treatment group. The benefit-cost analysis suggests 


a 43,000 dollars reduction in future health care costs for every 10,000 dollars invested in early 


intervention. The benefit-cost ratio increases when including the societal benefits of fewer motor 


vehicle events and crimes. 
Conclusions: The long-term follow-up of Project TrEAT provides the first direct evidence that 


brief physician advice is associated with sustained reductions in alcohol use, health care 


utilization, motor vehicle events, and associated costs. The report suggests that a patient's 


personal physician can successfully treat alcohol problems and endorses the implementation of 


alcohol screening and brief intervention in the US health care system. 
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APPENDIX A.13 Evidence table WEIGHT MANAGEMENT – Primary Studies 
 


Authors: Maiorana A, O’Driscoll G, Dembo L, Goodman C, Taylor R, Green D 
Year: 2001 
Citation: Medicine and Science in Sports and Exercise 33(12): 2022-2028. 
Country of study: Australia 
Aim of study: To investigate the effect of eight weeks of exercise training on functional capacity, 
muscular strength, body composition, and vascular function in sedentary but healthy subjects  
Study design: Randomised crossover protocol 
Quality score: (++, + or -): + 


 
Study (eligible and selected) population 
Eligible population 
Not reported 
 
Number of people 
19 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Control 
Non-training control  
 
Experimental 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Exercise : 
8 weeks of supervised moderate intensity 
exercise -circuit training, combined aerobic 
and resistance exercise. Exercise bicycle, 
seven resistance  exercises (dual seated leg 
press, left and right hip extension, pectoral 
exercises, shoulder extension, seated 
abdominal flexion, and dual leg flexion) 
 
Setting  
Not reported 
 
Delivery 
Not reported 
 
Length of follow-up  
16 week 


Method of allocation 
Not reported 
 
Measurement of exposure 
Laboratory  
 
Comparator 
Not applicable  
 


 
Outcomes and Analysis 
Outcomes 
Body composition 


Outcome measurement 
Haematological and biochemical profile, self-report 
 
Analysis strategy 
Presented as means and SD  
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Confounders 
Unadjusted 


Results 
Intervention group 


Results 
Control group 


Before 
Body weight (kg) 84.5 ± 3.5 84.3   
BMI 26.9 ± 0.1 26.8   
Waist:Hip (%) 0.92 ± 0.02 
 
Exercise Test Workload (60w) 
Heart rate 106 ± 3 
Systolic BP 163 ± 5 
Rate pressure product 17313 ± 676 
Rate perceived exertion 8.9 ± 0.4 
 
Exercise Test Workload  (140 W) 
Heart rate 152 ± 4 
Systolic BP (mm Hg)  220 ± 8 
Rate pressure product 32433 ± 1487 
Rate perceived exertion 14.9 ± 0.7 
 
After 
Body weight (kg) 84.3 ± 3.4 
BMI 26.8 ± 0.9 
Waist:Hip (%) 0.90 ± 0.02 
 
Exercise Test Workload (60w) 
Heart rate (beats•min-1) 100 ± 3‡ 
Systolic BP (mm Hg) 160 ± 5 
Rate pressure product (beats•min-1•mm Hg) 
15814 ± 579* 
 Rate perceived exertion 8.9 ± 0.4 
 
Exercise Test Workload  (160 W) 
Heart rate  140 ± 4 
Systolic BP (mm Hg) 207 ± 14 
Rate pressure product 29335 ± 2446 
Rate perceived exertion 13.0 ± 0.5 


Before 
Not applicable  
 
After 
Not applicable  
 
 


Results – Group difference 
Not applicable  
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Moderate intensity circuit training designed 
to minimize the involvement of the arms 
improves functional capacity, body 
composition, and strength in healthy, middle-
aged subjects without significantly 
influencing upper limb vascular function 
 
General comments 
 


Reported limitations  
Author 
None reported 
 
Reviewer  
Small sample size; no control; statistical power; 
economic evaluation 
 
Source of funding 
Heart Foundation (Australia) and Medical Research 
Fund of Western Australia 
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Authors: Lee HJ, Kang KJ, Ju SJ, Jin MH, Park BN 
Year: 2012 
Citation: Healthcare Informatics Research 2012 18(3): 199-207 
Country of study: Korea 
Aim of study: Evaluated the effectiveness of an integrated personalised health care system 
Study design: Pre and post test 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Middle-aged and elderly women 
 
Number of people 
69 
 
Locality 
Gyeonggi-do and Gyeongsangnam-do 
 
Recruitment strategy 
Communities and Monastery 
 
Response rate  
Not reported 
 


Characteristics of population 
Control 
Not applicable  
 
Experimental 
Age (yr) 35-44 25 (36.2), 45-54 17 (24.7), 55-64 5 
(7.2), ≥65 22 (31.9), Mean (SD) 53.36 (14.3); Female 
69 (100.0); Location Middle city in Gyeonggi-do 25 
(36.2), Middle city in Gyeongsangnam-do 44 (63.8); 
Religion Christianity 7 (10.1), Catholicism 33 (47.8), 
Buddhism 18 (26.1), None 10 (14.5), Others 1 (1.4); 
Occupation White-collar 32 (46.4), Nuns 25 (36.2), 
Housewife 10 (14.5), Blue-collar 2 (2.9); Marriage 
Married 40 (58.0), Single 28 (40.6), Divorce 0 (0.0), 
Widowed 1 (1.4) 
 
Excluded populations 
those who used the system only once and gave up in 
the middle of the experiment 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Personalised health care system which 
instantly provides subjects with biofeedback 
on their measured body weight, BMI, body 
fat and blood pressure using a database that 
stores subjects-customized information 
 
Setting  
Not reported 
 
Delivery 
Internet  
 
Length of follow-up  
8 weeks 


Method of allocation 
Not applicable  
 
Measurement of exposure 
Not reported 
 
Comparator 
Not applicable  
 


 
Outcomes and Analysis 
Outcomes 
Body weight, body mass index, body fat, and 
blood pressure 


Outcome measurement 
Self-report 
 
Analysis strategy 
paired samples t-test method and Pearson’s 
correlation method 
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Confounders 
Unadjusted  


Results 
Intervention group 


Results 
Control group 


Before 
Mean (SD) SE 
Pair 1 Pre_Weight (kg) 58.36 (8.24) 0.99 
Pair 2 Pre_BMI (kg/m2) 23.59 (2.88) 0.35 
Pair 3 Pre_BodyFat (%) 32.47 (4.32) 0.52 
Pair 4 Pre_BP-Systolic (mmHg) 130.01 
(21.31) 2.56 
Pair 5 Pre_BP-Diastolic (mmHg) 82.29 
(12.02) 1.45 
 
After 
Mean (SD) SE 
Pair 1 Post_Weight (kg) 57.75 (7.88) 0.95 
Pair 2 Post_BMI (kg/m2) 23.35 (2.82) 0.34 
Pair 3 Post_BodyFat (%) 32.26 (4.26) 0.51 
Pair 4 Post_BP-Systolic (mmHg) 123.29 
(18.10) 2.18 
Pair 5 Post_BP-Diastolic (mmHg) 77.70 
(11.43) 1.38 
 


Before 
Not applicable  
 
After 
Not applicable  
 
 


Results – Group difference 
Correlation (r) p-value 
Pair 1 Pre_Weight & post_Weight (kg) 0.99 <0.001 
Pair 2 Pre_BMI & post_BMI (kg/m2) 0.99 <0.001 
Pair 3 Pre_BodyFat & post_BodyFat (%) 0.93 <0.001 
Pair 4 Pre_BP-Systolic & post_BP-Systolic (mmHg) 0.70 <0.001 
Pair 5 Pre_BP-Diastolic & post_BP-Diastolic (mmHg) 0.75 <0.001 
 
Paired differences 
Mean          (SD)                  SE  [t]        p-value 
Pair 1 Post_Weight - Pre_Weight (kg) -0.62 (1.24) 0.15 [-4.13] <0.001 
Pair 2 Post_ BMI - Pre_BMI (kg/m2) -0.24 (0.49) 0.06 [-4.00] <0.001 
Pair 3 Post_BodyFat-Pre_BodyFat (%) -0.21 (1.57) 0.19 [-1.12] 0.267 
Pair 4 Post_BP-Systolic-Pre_BP-Systolic (mmHg) -6.72 (15.65) 1.88 [-3.57] <0.001 
Pair 5 Post_BP-Diastolic-Pre_BP-Diastolic (mmHg) -4.59 (8.29) 1.00 [-4.60] <0.001 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Subjects' body weight, BMI, and blood 
pressure decreased significantly with respect 
to their individual usage of the system 
 
General comments 
 


Reported limitations  
Author 
None reported  
 
Reviewer  
Did not confirm official IRB approval; no control; small 
sample size; statistical power; self-report; did not 
include any other physiological or behavioural 
measures; no economic evaluation 
 
Source of funding 
Korea Health 21 R&D Project, Ministry of Health & 
Welfare, Korea (A020602). 







  


APPENDIX A.14 Evidence table WEIGHT MANAGEMENT – Systematic Reviews 
 


Authors: Ali MK, Echouffo-Tcheugui JB, Williamson DF  
Year: 2012 
Citation: Health Affairs 31(1): 67-75 
Country of study: USA 
Aim of study: Assess how effective were lifestyle interventions in real-world settings that were 
modeled on the Diabetes Prevention Program 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
General population  
 
Number of people 
2,916 participants with complete follow-up 
data 
 
Locality 
community centres, recreation centres, and 
faith-based organizations, health care 
facilities and  
electronic media  
 
Recruitment strategy 
Not reported  
 
Response rate  
Study attrition (range: 0–49 percent) 


Characteristics of population 
55.1 years old, with body mass index of 34:0 
kg=m2; 69.9 percent were female, and 70.9 
percent were non-Hispanic white. 
 
Excluded populations 
Studies were excluded if they applied other 
weight-loss principles or commercial programs 
that differed from those tested in the trial. 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Lifestyle intervention aimed at weight loss (in 
order to prevent diabetes). Only included 
studies based on the Diabetes Prevention 
trial 
 
Setting  
Most studies were conducted in urban 
areas—twelve were based primarily in 
community environments 
 
Delivery 
Delivered by clinically trained professionals 
or lay educators. 
 
Length of follow-up  
Median study duration was twelve months 
(range: 3–12 months; mean±standard 
deviation: 8.8±3.9 months). 


Method of allocation 
Not reported  
 
Measurement of exposure 
The number of core sessions attended  
 
Comparator 
Delivered by clinically trained professionals or 
lay educators.  Included both controlled and 
uncontrolled studies 
 







  


 
Outcomes and Analysis 
Outcomes 
Percentage change from participants’ 
starting weight 


Outcome measurement 
Not reported  
 
Analysis strategy 
Meta-analysis 
 
Confounders 
participants’ characteristics, such as sex and 
race or ethnicity, in relation to weight loss 
achieved 


Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – Group difference 
Across all studies, mean weight change was −3.99 percent (95% confidence interval: −5.16, 
−2.83; I2 = 52:4 percent) at twelve-month follow-up. Weight change was comparable in studies 
using medical and allied health professionals (−4.27 percent;95%confidence interval: −5.85, 
−2.70), those using lay community educators (−3.15 percent; 95% confidence interval: −5.46, 
−0.83), and those using electronic media–assisted interventions (−4.20 percent; 95% 
confidence interval: −7.62, −0.77). 
 
Studies with a nine-month or greater follow-up assessment showed similar weight change. 
With every additional lifestyle session attended, weight loss increased by 0.26 percentage 
point. 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Lifestyle intervention programs that adapted 
the Diabetes Prevention Program curriculum 
achieved clinically significant (4–5 percent) 
weight loss and maintained this over nine 
months of follow-up.  
 
General comments 
 


Reported limitations  
Reviewer  
XXX 
 
Author 
Precision of estimates was limited by the small 
number of participants included in published 
studies and by heterogeneity in study designs, 
interventions, analyses, outcomes, and 
reporting across studies; studies predominantly 
included female, non-Hispanic white 
participants; lack of descriptive details in some 
published studies may have resulted in minor 
misclassification of some program features 
 
Source of funding 
Not reported 


 


 


 







  


Authors: Armstrong MJ, Mottershead TA, Ronksley PE et al    
Year: 2011 
Citation: Obesity Reviews 12(9): 709-723 
Country of study: International 
Aim of study: Motivational interviewing to improve weight loss in overweight and/or obese 
patients: a systematic review and meta‐analysis of randomized controlled trials.  
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Adults 
 
Number of people 
22 to 599 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
41-62 years (included studies), proportion of 
women from 3% to 100%.  Mean baseline BMI 
ranged from 27.1 to 37.9 while mean age 
ranged from 41 to 62 years. 
 
Excluded populations 
Children or adolescents 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Motivational interviewing to improve weight 
loss in overweight and/or obese participants. 
 
Setting  
Not reported 
 
Delivery 
Various.  Individual face-to-face to telephone 
and group sessions. Led by nurses, 
psychologists, graduate students in 
psychology, dieticians, health counsellors 
and exercise scientists 
 
Length of follow-up  
Range from 3 to 18 months. 


Method of allocation 
Not reported 
 
Measurement of exposure 
The dose of motivational interviewing, 
calculated as a product of the number of 
motivational interviewing sessions multiplied by 
mean session duration, ranged from 50 to 323 
min 
 
Comparator 
Any relevant control 


 
Outcomes and Analysis 
Outcomes 
Body mass index (BMI; kg m-2) or body 
weight (kg) 


Outcome measurement 
Body mass index (BMI; kg m-2) or body weight 
(kg) 
 
Analysis strategy 
Meta-analysis 
 
Confounders 
Methodological and statistical heterogeneity. 







  


Results 
Intervention group 


Results 
Control group 


Not reported Not reported 
Results – Group difference 
Motivational interviewing was associated with a significant reduction in body weight (kg) for 
those in the intervention group compared with those in the control group (WMD = -1.47 kg 
[95% CI -2.05, -0.88]). 
 
For BMI the WMD was -0.25 kg m-2 (95% CI -0.50, 0.01), not sig. 
 
Results of individual studies in overweight participants  
Amrit 2009 (age not reported) n=136 inactive adults: Counselling for physical activity  
delivered as a 30-min individual counselling session followed by three 10- to 15-min phone 
calls over 12 weeks 
Those in intervention group (3 months) lost 0.1 (4.6) kg from 28.3 (4.6) to 28.2 (4.6) kg and 
control group gained weight 1.8 (5.1) kg (from 27.9 (5.1) kg pre to 29.7 (5.1) kg post 
intervention. 
Elliot 2007 (mean age 41) n=599 firefighters; MI for PA and diet behaviours delivered as four 
face-to-face sessions. Those in intervention group (12 months) gained 0.2 (3.9) kg from 27.1 
(3.9) to 27.3 (3.9) kg and control group gained 0.5 (4.2) kg (from 27.9 kg pre to 28.4 kg post 
intervention. 
Mhurchu 1998 (mean age not reported) n=97 people with hyperlipidaemia: MI for diet, 3 
sessions of MI with dietary counselling. Those in intervention group (3 months) lost 0.45 (0.7) 
kg from and control group lost 0.44 (0.6) kg. 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
There is some evidence that motivational 
interviewing appears to enhance weight loss 
in overweight and obese patients. However 
the 3 individual studies in overweight 
populations found no significant differences 
between MI and control groups. 
 
General comments 
The review aimed to include studies in 
overweight as well as obese participants but 
in most of the included studies mean BMI 
was >30kg/m2.  Nineteen studies were 
included but only 2 were in overweight, BMI 
25-30 kg/m2 (rather than obese) populations: 


Reported limitations  
Reviewer  
Unclear is outcomes were self-reported 
 
Author 
Heterogeneity of dose, delivery and duration of 
motivational interviewing interventions. Half of 
the included studies lacked allocation 
concealment and/or blinding; small number of 
participants; use of varying outcome measures, 
such as body weight 
and BMI 
 
Source of funding 
Ms Armstrong is supported by the Alliance for 
Canadian Health Outcomes Research in 
Diabetes and the Gerald Webber Cosmopolitan 
International Club Graduate Scholarships. Mr 
Ronksley is supported by the Frederick Banting 
and Charles Best Canada Graduate 
Scholarship from the Canadian Institutes of 
Health Research. Dr Sigal is supported by a 
Health Senior Scholar award and Dr 
Hemmelgarn by a Population Health 
Investigator award, from the Alberta Heritage 
Foundation for Medical Research. 


 







  


Authors: Osei-Assibey G, Kyrou I, Adi Y et al  
Citation: Obesity Reviews 11(11): 769-776 
Country of study: US 
Aim of study: Systematic review of dietary and lifestyle interventions for weight management 
in adults from minority ethnic/non-White groups 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 


Eligible population 
Studies were included if at least 50% of the 
participants were non-White minority adults 
(aged >18 yrs) who were overweight or 
obese at baseline. 
Number of people 
 
Locality 
Searches for studies were not limited by 
country but all 19 included studies were 
conducted in the US. 
Recruitment strategy 
 
Response rate  
 


Characteristics of population 
Of 19 included studies, 14 involved African–
Americans, one non-White Hispanics, one 
Japanese Americans and three in both 
African–Americans and non-White Hispanics. 
 
Mean age 45-59 (in studies in overweight 
populations) 
 
Excluded populations 
Studies designed specifically to deal with 
eating disorders such as anorexia nervosa and 
bulimia nervosa were excluded. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


Nineteen studies met the inclusion criteria. 
 
Studies were included if:- 
(i) At least 50% of the participants were non-
White minority adults (aged _ 18 years). For 
studies with <50% non-White minorities, 
authors would be contacted for subgroup 
analysis on non-White minorities; 
(ii) Interventions were RCTs involving only 
dietary and lifestyle changes (dietary, 
physical activity or behaviour modification or 
any of these combinations);  
(iii) At least 6-month duration and  
(iv) The primary outcome measure was 
change in weight/body mass index (BMI) 
between baseline and intervention end-point. 
 


The review aimed to include studies in 
overweight as well as obese participants but 
in 17 of the 19 included studies mean 
baseline BMI was >30kg/m2 so were in 
obese groups. 
 
So when reporting results we have included 
separate analysis of 1) the studies that were 


Method of allocation 
Randomisation – only RCTs included. 
 
Measurement of exposure 
Not reported 
 
Comparator 
Varies across studies but generally usual care 
or less intervention or less intensive 
intervention. 
 
See results section for control groups of 
individual studies in overweight populations. 







  


in overweight participants and 2) the 
combined analysis and conclusions from the 
overall review which includes people who 
were overweight and/or obese at baseline. 
 
Outcomes and Analysis 


Outcomes 
Weight or BMI change between baseline and 
endpoint. 


Outcome measurement 
Not reported for individual studies 
 
Analysis strategy 
No meta-analysis conducted – narrative 
synthesis 
 
Confounders 
Note that majority of included studies in obese 
populations. However data for individual 
studies in overweight populations has also 
been reported separately (in this review and 
below). 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
The review aimed to include studies in overweight as well as obese participants but in most of 
the included studies mean baseline BMI was >30kg/m2 so were in obese groups. 
 
Nineteen studies were included but only 2 were in overweight, BMI 25-30 kg/m2 (rather than 
obese) populations:  
 
The overall conclusions of the review (narrative synthesis) and the conclusions of the individual 
studies in overweight people are reported below. 
 
Overall conclusions (overweight and obese included) 
Most of the included dietary and lifestyle interventions achieved positive weight management 
results in people from minority ethnic groups. 
1) There is some evidence that group/family based interventions are effective in African 
Americans compared to individual interventions; 2) that low fat diets are effective in Black and 
Hispanic populations 3) that nutrition education and cookery classes with provision of fruit and 
vegetables are effective in African Americans; 4) there is some evidence that web based 
tailored weight management programmes (healthy eating and PA) are more effective than web 
based information only. 
 
Interventions in overweight people 
Interventions in people with pre-diabetes or diabetes 
One study (Liao et al 2009) in people with impaired glucose tolerance . Significant weight loss 
was achieved in intervention group (-1.8 +/- 0.5 vs 0.7 +.- 0.6 kg, p= 0.002). Intervention was 
dietary advice based on AHA step 2 diet plus endurance exercise. Control group followed AHA 
step 1 diet plus stretching exercise. 
Low fat diet vs general dietary info 
One study (Hall et al 2003). Intervention group received dietary advice to reduce fat intake to < 
20% E, control group received a pamphlet on general dietary guidelines. Both groups lost 







  


weight but difference between groups not stat sig. 
Peer educator intervention 
One study aimed at weight gain prevention (mean BMI 33, but prevention intervention) 
(Kennedy et al 2009). Nutrition education and cookery classes delivered by peer educators to 
African American women and provision of fruit and veg. Significant weight loss in the 
intervention group compared to control (-2.0 +/-3.2 vs 1.1 +/- 2.0 kg). 
Web based tailored weight management programme vs web based information only 
One study (Rothert et al, mean BMI 32 but prevention/management intervention). Significantly 
greater weight loss in web based weight management programme (healthy eating and PA) 
compared with information only group  -1.21 +/-0.1 vs -0.48 +/- 0.2 kg (p=0.007). 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
As the Ossei-Assibey review aimed to 
include studies in both overweight and obese 
participants, and only overweight participants 
were included in the review for NICE, both 
the overall results of the review and the 
results of individual studies in overweight 
participants have been included. 


Reported limitations  
Reviewer  
 
 
Author 
Significant drawbacks were noted for 
several of these studies, such as small sample 
size, high attrition rates and lack of follow-up 
data. Better quality and long-term trials are 
required in order to investigate in detail the 
effectiveness of lifestyle changes for weight 
management in these populations. 
 
Source of funding 
Not reported 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







  


Authors: Rioux J, Ritenbaugh C  
Year: 2013 
Citation: Alternative Therapies in Health & Medicine 19(3) 
Country of study: International 
Aim of study: Narrative review of yoga intervention clinical trials including weight-related 
outcomes.  
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 


Eligible population 
Adults and children 
 
Number of people 
665 people from 17 studies included in 
qualitative synthesis. Sample sizes ranged 
from 9 to 106. 
 
Locality 
International studies sought but all included 
studies conducted in US (n=5), India (n=10), 
Thailand (n=1), Sweden (n=1). 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
Seven of 17 included studies had healthy 
population samples, 10 studies enrolled 
participants with risk profiles for or diagnoses 
of obesity, CVD, hypertension, and diabetes, 
some with multiple risk factors or diagnoses. 
 
Excluded populations 
Mechanistic studies, systematic reviews, 
studies with no quantitative weight related 
outcomes, studies on binge eating or anorexia. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


Yoga intervention studies in adults or 
children with quantitative weight or obesity-
related outcomes. Only RCTs and 
uncontrolled pre-post designs included. 
 
Study quality and effectiveness assessed 
using the study’s (1) duration, (2) frequency 
of yoga practice, (3) intensity of (length of) 
each practice, (4) number of yogic elements, 
(5) inclusion of dietary modification, (6) 
inclusion of a residential component, (7) the 
of weight-related outcome measures, and (8) 
a discussion of the details of the yogic 
elements. 


Method of allocation 
Randomisation or pre-post test design 
 
Measurement of exposure 
N/A 
 
Comparator 
Wait-list control, usual care (including 
recommended diet and lifestyle advice in some 
instances), health education materials, 
therapeutic advice. 


 
Outcomes and Analysis 


Outcomes 
Weight and BMI 
Only one study directly compared individual 
weight change scores between groups, 4 
studies provided data on pre-post individual 


Outcome measurement 
Not reported if outcomes were self-reported or 
measured. 
 
Analysis strategy 
Narrative synthesis and tabulation of individual 







  


change scores related to weight, 8 included 
BMI as an outcome measure. 
 
Body composition 
Body composition measures reported 
included % body fat (4 studies), fat mass (4 
studies), lean mass (3 studies), waist and hip 
circumference (3 studies), waist to hip ratio 
(2 studies).  


study results. 
 
Confounders 
Not reported. 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
 
Of 17 included studies, 8 were randomised controlled trials and 9 were of pre-post test design.   
 
Effect on weight and BMI 
Weight was reported in 7 of the RCTs and BMI was reported in 3 RCTs. 
 
Of the 7 RCTs that reported weight outcomes, only one appears to have reported between 
group difference which was not significant, 6 reported pre-post changes in intervention group 
of which 4 were significant, one not significant and for one the significance was unclear. 
 
Of the 3 RCTs that reported BMI outcomes, only one reported between group difference which 
was not significant, one reported pre-post reduction in intervention group which was significant 
and for one the significance was unclear. 
 
The authors concluded that yoga interventions achieve gradual moderate reductions in weight 
and BMI. 
 
Effect on body composition 
Of the 17 included studies, 3 reported no significant change, 13 reported significant 
improvement in one or more aspects, one reported no measures of significance. 
 
None of the studies provided data on longer term follow up. 
 
Overall conclusions of the narrative synthesis: 1) programmes with a dietary component 
appear to be more successful 2) programmes with a residential component appear to be more 
successful 3) higher frequency of practice appears to be more effective than intensity (length of 
session) 4) practice sessions including 60 minutes of sustained asana practice appear to be 
adequate in achieving a beneficial result when combined with pranayama and meditation as 
the 3 core components of an intervention 5) programmes incorporating a higher number of 
yogic elements appear to be more effective 6) yoga interventions for weight loss also appear to 
be effective for prevention of obesity or weight maintenance. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
The data is limited. While 8 of 17 included 
studies were RCTs only one appears to have 


Reported limitations  
Reviewer  
While there is evidence of effectiveness of 
yoga interventions on weight and BMI 
reduction and improvement of body 







  


reported between group difference as an 
outcome the rest appear to have reported 
pre-post differences. 


composition, the quality and analysis of the 
data is limited. 
 
Author 
Small sample size and short duration of 
studies. Studies vary in overall quality and 
methodological rigour. Sample sizes are often 
small, and studies may not be randomized, 
blinded, or controlled. The orientation, intensity, 
comprehensiveness, and duration of yoga 
therapy for obesity also vary widely across 
reported studies, making direct comparisons 
difficult. 
 
Source of funding 
NIH-NCCAM grant, the Arizona 
Complementary and Alternative Medicine 
Research Training Program. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







  


APPENDIX A.15 Evidence table MULTIPLE COMPONENT - Primary Studies 
 
Authors: Gaston MH, Porter GK, Thomas VG 
Year: 2007 
Citation: Journal of the National Medical Association 99(4): 428 
Country of study: USA 
Aim of study: To evaluate the effectiveness of Prime Time Sister Circles 
Study design: Pre-test and post-test 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
African-American women aged >35 
 
Number of people 
134 
 
Locality 
Illinois; Washington, DC; Florida; and 
Maryland 
 
Recruitment strategy 
Recruitment from sites intervention was 
delivered 
 
Response rate  
Not reported at baseline, 77.7% at six 
months and 88.1% at 12 months. 
 


Characteristics of population 
Mean Age 54.4 years; SD=9.46; Age (Years) 35-44 
18.0, 45-55 36.1, 56 45.9; Children Yes 79.9; 
Education Level High school  or less 2.3, High school  
diploma 4.5, Some college/technical 26.5; College 
graduate 66.7; Marital Status Widowed 11.2, Divorced 
20.1, Separated 5.2, Married 42.5, Not married, with 
live-in partner 3.7; Single, no live-in partner 17.2; 
Employment Status Employed 50.7, Retired 18.7, Not 
employed 4.5; Personal Yearly Income <$20,000 8.7, 
$20,001-30,000 15.9, $30,001-40,000 15.1, $40,001-
50,000 15.1, >$50,001 45.2 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Educational workshop and a “sister-to-sister” 
support structure 
 
Setting  
Four churches, a state health education 
centre, a mental health centre, a community 
centre, a hospital, a feminist bookstore, a 
predominantly African-American college and 
a social club 
 
Delivery 
workshop conducted by the mid-life African-
American female co-leaders of the project 
 
Length of follow-up  
12 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Comparison group received an educational book but 
did not receive a curriculum, facilitator, expert 
consultants or stipend 
 


 
Outcomes and Analysis 
Outcomes 
Perception of overall health, self-care, 
Nutrition and eating patterns 
 


Outcome measurement 
Self-report questionnaire 
 
Analysis strategy 
T tests 







  


 
Confounders 
Unadjusted  


Results 
Intervention group 


Results 
Control group 


Before 
Not reported 
 
After 
Percent Reported Change "a Lot" 
Utilized stress management strategies 
66.0% 
Prioritized their health before care of others 
65.3% 
Incorporated healthy eating habits 78.4% 
Engaged in regular exercise 58.5% 
Changed diet to prevent disease 100.0% 


Before 
Not reported 
 
After 
Not reported 
 
 


Results – Group difference 
 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Statistically significant increase in the 
women's involvement in physical activity at 
12 months. A significant.10-week difference 
was found in the women's diet, with them 
reporting eating more nutritious foods 
 
General comments 
 


Reported limitations  
Author 
Small number of comparison groups and sample size; 
non-random recruitment and assignment to the 
intervention and comparison groups; participants were 
mostly college-educated, middle-income women; self-
report data 
 
Reviewer  
Does not report baseline measures; does not report 
intervention and comparison group data separately  
 
Source of funding 
The Ford Foundation and the Office of Policy & 
Planning, of the School of Medicine, University of 
Maryland. 


 


  







  


Authors: Lakerveld J, Bot SD, Chinapaw MJ et al 
Year: 2013 
Citation: International Journal of Behavioral Nutrition and Physical Activity 10(1): 47 
Country of study: Netherlands 
Aim of study: Assess the effectiveness of a primary care based lifestyle intervention to reduce the 
estimated risk of developing T2DM and for CVD mortality, and to motivate changes in lifestyle 
behaviours 
Study design: Parallel group randomized controlled trial 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Adults with ≥10% estimated risk of T2DM 
and/or CVD mortality 
 
Number of people 
622 
  
Locality 
West-Friesland, the Netherlands 
 
Recruitment strategy 
Invitation letter asking people to participate 
 
Response rate  
Not reported 
 


Characteristics of population 
Control 
Female 185 (60.1); Age (yrs), mean  (SD) 43.4 (5.5); 
Level of education ≤Primary 103 (33.6), Secondary 
145 (47.1) , College, university 59 (19.2); Family 
history of diabetes 77 (25.0); Anthropometrics, mean 
(SD) Body weight (kg) 90.7 (15.4); Waist 
circumference (cm) 96.7 (9.7); Blood pressure  
Systolic (mmHg) 129.3 (13.3); Diastolic  (mmHg) 73.8 
(9.0) 
 
Experimental 
Female 178 (56.7); Age (yrs), mean  (SD)  43.6 (5.1); 
Level of education ≤Primary 101 (32.5), Secondary 
141 (44.9), College, university 69 (22.0); Family 
history of diabetes 94 (29.9); Anthropometrics, mean 
(SD) Body weight (kg) 90.2 (15.5); Waist 
circumference (cm96.7 (9.8); Blood pressure  Systolic 
(mmHg) 128.7 (13.2) , Diastolic  (mmHg) 73.0 (9.9) 
 
Excluded populations 
Participants with a fasting glucose >7.0 mmol/L 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Theory-based lifestyle intervention based on 
an innovative combination of motivational 
interviewing and problem solving treatment 
 
Setting  
12 general practices 
 
Delivery 
Trained practice nurses 
 
Length of follow-up  
12 month 


Method of allocation 
Computerized random number generator 
 
Measurement of exposure 
Self-report 
 
Comparator 
Control group received existing health brochures 
 


 
Outcomes and Analysis 
Outcomes 
Estimated diabetes risk, estimated risk for 


Outcome measurement 
Self-report 







  


CVD mortality, diet, physical activity and 
smoking 


 
Analysis strategy 
Linear and logistic regression analysis 
 
Confounders 
Adjusted for baseline 


Results 
Intervention group 


Results 
Control group 


Before 
Risk scores   
ARIC 19.0 (7.8)  
SCORE 4.0 (3.0)  
 
Physical activity   
light activities 283 (163;392)  
moderate   activities 56 (19;150)  
vigorous activities 0 (0;17)  
meeting recommendations n (%) 201 (64.0)  
 
Dietary behaviors   
pieces of fruit per day 1.1 (0.9)  
meeting recommendations fruit intake n (%) 
63 (20.1)  
vegetable intake (grams per day) 148 (69.5)  
meeting recommendations veg. intake n 
(%)d 72 (22.9)  
 
Smoking behavior 
smokers n (%)   74 (23.9)    
 
After 
Risk scores   
ARIC 18.5 (8.3)  
SCORE 4.0 (3.0)  
 
Physical activity   
light activities 266 (171;378)  
moderate   activities 52 (21;138)  
vigorous activities 0 (0;17)  
meeting recommendations n (%) 162 (51.6)  
 
Dietary behaviors   
pieces of fruit per day 1.1 (0.9)  
meeting recommendations fruit intake n (%) 
58 (18.5)  
vegetable intake (grams per day) 156 (74.6)  
meeting recommendations veg. intake n 
(%)d 62 (19.7)  
 
Smoking behaviors  
smokers n (%)   46 (18.3)                                     


Before 
Risk scores   
ARIC 18.8 (8.5)  
SCORE 3.8 (2.9)  
 
Physical activity   
light activities 270  (150;371)  
moderate   activities 47 (19;120)  
vigorous activities 0 (0;17)  
meeting recommendations n (%) 184 (59.7)  
 
Dietary behaviours    
pieces of fruit per day 1.1 (0.8)  
meeting recommendations fruit intake n (%) 67 (21.8)  
vegetable intake (grams per day) 150 (70.4)  
meeting recommendations veg. intake n (%)d 63 
(20.5)  
 
Smoking behaviour 
smokers n (%)  54 (17.6)    
 
After 
Risk scores   
ARIC 17.8 (9.2)  
SCORE 3.7 (4.6)  
 
Physical activity   
light activities 261  (137;364)  
moderate   activities 56 (26;126)  
vigorous activities 0 (0;17)  
meeting recommendations n (%) 160 (51.9)  
 
Dietary behaviors   
pieces of fruit per day 1.2 (0.9)  
meeting recommendations fruit intake n (%) 68 (22.1)  
vegetable intake (grams per day) 157 (89.9)  
meeting recommendations veg. intake n (%)d 56 
(18.2)  
 
Smoking behavior 
smokers n (%)43 (17.0)                        
 
 


Results – Group difference 
β of between group difference 
Risk scores  
ARIC 0.3 (−0.6 to 1.2) 
SCORE −0.2 (−0.7 to 0.4) 
 







  


Physical activity  
light activities 7.2 (−14.5 to 28.8) 
moderate   activities −9.4 (−22.0 to 3.2) 
vigorous activities −0.1 (−3.3 to 3.1) 
meeting recommendations n (%) OR 0.9 (0.6 to 1.4) 
 
Dietary behaviors  
pieces of fruit per day −0.1 (−0.2 to 0.0) 
meeting recommendations fruit intake n (%) OR 1.4 (0.9 to 2.4)  
vegetable intake (grams per day) −0.4 (−12.7 to 11.9) 
meeting recommendations veg. intake n (%)d OR 0.9 (0.6 to 1.5) 
 
Smoking behavior     
smokers n (%)   OR 1.1 (0.4 to 3.1)     
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Intention-to-treat analyses showed no 
significant differences in outcomes between 
the two groups at 6 or 12-months follow-up. 
 
General comments 
 


Reported limitations  
Author 
Low attendance rate; may not be enough to induce a 
sustainable; lifestyle behavioural change; participants 
in study were younger, and had a lower absolute risk 
of developing T2DM; sample was not culturally diverse 
 
Reviewer  
Self-reported measures of physical activity and dietary 
behaviour; did not set out to determine a full the cost-
benefit analysis of the intervention 
 
Source of funding 
Netherlands Organisation for Health Research and 
Development. 


 


  







  


Authors: Lee WK, Bang HJ 
Year: 2010 
Citation: Stress and Health 26(4): 341-348 
Country of study: Korea 
Aim of study: To ascertain whether participation in the mindfulness-based programme was 
associated with an increase in psychological well-being and the improvement of psychological 
symptoms 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
women aged 37–55 with no prior meditation 
experience of any form and who complained 
depressive mood 
 
Number of people 
60  
 
Locality 
Not reported 
 
Recruitment strategy 
Community newspaper advertisements 
 
Response rate  
Not reported 


Characteristics of population 
Control 
Age (years) 40.36 (6.17); Education (years) 13.80 
(2.24); Marital status (married) [n (%)] 24 (80) 
 
Experimental 
Age (years) 41.46 (5.41); Education (years) 14.60 
(1.90); Marital status (married) [n (%)] 26 (86.7) 
 
Excluded populations 
Those under medication for depression or any other 
psychiatric illness 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Mindfulness-based cognitive therapy and 
self-compassion. Participants received 
materials and a meditation audiofile 
 
Setting  
Not reported 
 
Delivery 
Via clinical psychologist 
 
Length of follow-up  
8 week 


Method of allocation 
Not reported 
 
Measurement of exposure 
Self-report  
 
Comparator 
Wait-list control 
 


 
Outcomes and Analysis 
Outcomes 
Psychological well-being, depression, 
anxiety, hostility, somatization, positive affect 
and negative affect 


Outcome measurement 
Self-report  
 
Analysis strategy 
ANOVA with Bonferroni correction 
 
Confounders 
Unadjusted  


Results 
Intervention group 


Results 
Control group 


Before Before 







  


Psychological well-being 71.83 (10.64) 
positive affect 24.77 (6.68) 
Negative affect 23.26 (9.26) 
Depression  12.53 (7.52) 
Anxiety 20.33 (7.81) 
Hostility 15.03 (5.14) 
Somatic 21.20 (6.46) 
Mindfulness 45.10 (16.69) 
Self-compassion 77.96 (17.24)   
 
After 
Psychological well-being 86.26 (12.91) 
positive affect 30.36 (6.50) 
Negative affect 18.43 (7.83) 
Depression  5.90 (6.96) 
Anxiety 13.77 (5.86) 
Hostility 10.30 (3.28) 
Somatic 16.77 (6.03) 
Mindfulness 56.60 (11.64) 
Self-compassion 87.83 (16.97) 


Psychological well-being 69.47 (7.09) 
positive affect 24.37 (6.41) 
Negative affect 24.73 (9.41) 
Depression  14.07 (8.36) 
Anxiety 22.37 (8.37) 
Hostility 13.27 (5.32) 
Somatic 23.63 (8.25) 
Mindfulness 49.46 (17.60) 
Self-compassion.86 (13.45)                        
 
After 
Psychological well-being 70.93 (10.78) 
positive affect 23.73 (6.78) 
Negative affect 24.36 (8.99) 
Depression  13.20 (8.14) 
Anxiety 23.20 (7.48) 
Hostility 15.93 (5.51) 
Somatic 24.43 (7.16) 
Mindfulness 47.36 (16.04) 
Self-compassion. 71.93 (14.37)  


Results – Group difference 
F Time × group 
Psychological well-being 15.38 
positive affect 16.85 
Negative affect 7.61 
Depression  15.60 
Anxiety 14.03 
Hostility 34.11 
Somatic 15.88 
Mindfulness 9.42 
Self-compassion 47.78 
 
Effect size Time × group 
Psychological well-being 0.458 
positive affect 0.474 
Negative affect 0.349 
Depression  0.460 
Anxiety 0.441 
Hostility 0.608 
Somatic 0.463 
Mindfulness 0.374 
Self-compassion 0.672 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Participants in the mindfulness and self-
compassion group programme appeared to 
have enhanced psychological well-being and 
improved psychological distress. 
 
General comments 
 


Reported limitations  
Author 
Most participants were middle-aged females; small 
sample size; statistical power; self-report; did not 
include any other physiological or behavioural 
measures of well-being; did not include follow-up data 
 
Reviewer  
Little demographic data provided; no economic 
evaluation 
 
Source of funding 
Not reported 







  


APPENDIX A.16 MULTIPLE COMPONENT Included Systematic Reviews  
 


Authors: Aalbers T, Baars MA, Rikkert MG  
Year: 2011 
Citation: Ageing Research Reviews 10(4): 487-497 
Country of study: International 
Aim of study: evaluate whether Internet mediated lifestyle interventions can successfully 
change lifestyle in people aged 50 and older 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
People aged 50 and older  
 
Number of people 
A total of 4.984 participants were recruited 
for these studies  
 
Locality 
International 
 
Recruitment strategy 
Five different types of recruitment strategies 
were used. Recruitment through the general 
practitioner or other health care services, 
and newspapers both occurred five times, 
followed by four times mass mailings, flyers 
and posters. Once people were screened by 
telephone.  
 
Response rate  
Not reported.  Interventions had an attrition 
rate of 18.3%. 


Characteristics of population 
An average age of 54.9 years (±8.3). Overall 
62.2% were female participants. When the two 
studies that only recruited women were 
excluded 55.8% of the participants were 
female.  
 
Excluded populations 
Not reported  
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Complex and simple interventions, with 
tailored or generic information, and personal 
or automated information delivery.  A total of 
18 different intervention components were 
identified. On average 4.4 techniques were 
used per study with a range of 1–8 
 
Setting  
Various 
 
Delivery 
Various 
 
Length of follow-up  
Average length of follow up time was 7 


Method of allocation 
The majority of studies lacked a concise 
description on the sequence generation in 
randomisation, allocation concealment, and 
protection against contamination 
  
Measurement of exposure 
Out of the ten unique studies only two provided 
information on dose/response relationships.  
The first study reported that meeting the login 
goal for over ten weeks significantly increased 
weight loss in comparison to using it less than 
ten weeks (−4.50±3.29 kg versus −0.60±1.87 
kg respectively, p < 0.05).  
In the second study participants in the highest 
exposure quartile lost significantly (p = 0.0007) 
more weight than people in the two lowest 







  


months, with a range of 1.5 to 30 months 
 


exposure quartiles 
 
Comparator 
Two types; comparing offline controls with 
online intervention groups and comparing 
online controls with online intervention groups 


 
Outcomes and Analysis 
Outcomes 
Body weight; neighbourhood walking; total 
physical activity; % Body fat; Body weight 
regain; BMI; Perceived social support 


Outcome measurement 
Various.  
 
Analysis strategy 
All scores reported are group differences 
between pre- and posttest.  Cohen’s d effect 
sizes were calculated when possible, and were 
computed as: 
d = M1− M2/ pooled, where pooled = [(  1 +  
2)/2]. 
 
Confounders 
Not reported 


Results 
Intervention group 
Study  
Barrera (2002)  
ISELb 0.19 
DSSb 1.20 
Bennett (2010)  
Body weight (kg) −2.28 
Ferney (2009)  
Neighborhood walking (min/wk) 17.4 
Total physical activity (min/wk) 57.8 
Community walking path users/non-users 
(min/wk) 22.6 
Hageman (2005)  
Moderate or great physical activity per week 
(min) −265 
% Body fat −0.76 
VO2 max (ml/kg/min) 0.83 
Pullen (2008)  
Body weight (kg) −5.0 
Svetkey (2008) 
Body weight regain (kg) 5.2 
Verheijden (2004)  
BMI (kg/m2 ) −0.02 
Perceived social support −0.17 


Results 
Control group 
Study 
Barrera (2002)  
ISEL −0.08 
DSS 0.10 
Bennett (2010)  
Body weight (kg) 0.28 
Ferney (2009)  
Neighborhood walking (min/wk) 15.7 
Total physical activity (min/wk) 12.7 
Community walking path users/non-users 
(min/wk) −16.2 
Hageman (2005)  
Moderate or great physical activity per week 
(min) −322 
% Body fat −3.29 
VO2 max (ml/kg/min) −2.00 
Pullen (2008)  
Body weight (kg) −2.4 
Svetkey (2008)  
Body weight regain (kg) 5.5 
Verheijden (2004)  
BMI (kg/m2) −0.01 
Perceived social support −0.07 


  
Results – Group difference 
The average effect size for the online interventions in comparison to the offline and online 
control groups is 0.19 (±0.21) and 0.39 (±0.37), respectively. 
 
The simple interventions, both online versus online comparison, have an average effect size of 







  


0.15 (±0.20)   
 
The complex offline versus online interventions the average effect size is 0.19 (±0.21)  
 
The average effect size for complex online versus online interventions is 0.51 (±0.33) 
 
Study 
p 
Barrera (2002)  
ISEL p < 0.01 
DSS p < 0.01 
Bennett (2010)  
Body weight (kg) p < 0.05 
Ferney (2009)  
Neighborhood walking (min/wk) p = 0.44 
Total physical activity (min/wk) p = 0.32 
Community walking path users/non-users (min/wk) p = 0.04 
Hageman (2005) 
Moderate or great physical activity per week (min) p > 0.05 
% Body fat p > 0.05 
VO2 max (ml/kg/min) p > 0.05  
Pullen (2008)  
Body weight (kg) p ≤ 0.05 
Svetkey (2008)  
Body weight regain (kg) p = 0.51 
Verheijden (2004)  
BMI (kg/m2 ) p = 0.12 
Perceived social support p = 0.31 
 
Cohen’s d 
Barrera (2002)  
ISEL 0.82 
DSS 0.76 
Bennett (2010)  
Body weight (kg) 0.41 
Ferney (2009)  
Neighborhood walking (min/wk) 0.05 
Total physical activity (min/wk) 0.06 
Community walking path users/non-users (min/wk) 0.54 
Hageman (2005) 
Moderate or great physical activity per week (min) 0.33 
% Body fat −0.30 
VO2 max (ml/kg/min) 0.42 
Pullen (2008)  
Body weight (kg) 0.82 
Svetkey (2008)  
Body weight regain (kg) 0.38 
Verheijden (2004)  
BMI (kg/m2 ) 0.06 







  


Perceived social support −0.08 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
On average the effect sizes are small to 
moderate-small however there are multiple 
studies reporting positive lifestyle changes in 
an older population 
 
General comments 
 


Reported limitations  
Reviewer  
XXX 
 
Author 
Small amount of articles in this area makes it 
hard to draw generalised conclusions. Some 
studies compare online groups with online 
control groups, while other studies compare 
online groups with offline control groups, 
makes comparison difficult and meta-analysis 
impossible.  All study populations (but one) are 
unrepresentative of the general population.  
Limit the literature search to articles published 
in English and Dutch. 
 
Source of funding 
Not reported 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







  


Authors: Ebrahim S, Taylor F, Ward K et al  
Year: 2011 
Citation: Cochrane Database of Systematic Reviews (1): CD001561 
Country of study: International 
Aim of study: To assess the effects of multiple risk factor interventions for reducing total 
mortality, fatal and non-fatal events from CHD and cardiovascular risk factors among adults 
assumed to be without prior clinical evidence CHD. 
Study design: Systematic review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
General populations included workforce 
populations and high-risk groups 
(hypertension, obesity, hyperlipidaemia, type 
2 diabetes or a combination of these) as well 
as subjects that did not have a high risk of 
developing CHD. 
 
Number of people 
139,256 
 
Locality 
Not reported  
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
The majority of trials randomised only middle-
aged adults, although younger adults were 
recruited by some studies. The mean age in all 
the trials was 50 years. 
 
Excluded populations 
Aged less than 35, over 24% had CHD 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
A health promotion activity to achieve 
behaviour change; more specifically 
counselling or educational interventions, with 
or without pharmacological treatments, which 
aim to alter more than one cardiovascular 
risk factor (i.e. diet, reduce blood pressure, 
smoking, total blood cholesterol or increase 
physical activity). 
 
Setting  
Individuals, families and work sites 
 
Delivery 
A variety of health professionals including 
physicians, nurses, nutritionists, dieticians, 
nurses, exercise trainers, cooks, 
psychotherapists and physiotherapists.   
 
Length of follow-up  
Six months to 12 years; the median follow-up 


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported  
 
Comparator 
Comparison group 







  


time was one year. 
 
Outcomes and Analysis 
Outcomes 
Total (all-cause) mortality, fatal CHD and 
fatal stroke events.  Non-fatal CHD (including 
myocardial infarction, unstable angina, need 
for coronary bypass grafting and or 
percutaneous coronary intervention) and 
stroke events requiring hospital admission, 
net change in blood pressure, total blood 
cholesterol and smoking. 


Outcome measurement 
Combined self-report and objective measures 
 
Analysis strategy 
Fixed-effect models 
   
Confounders 
Sensitivity analysis for age of trial and cluster-
randomisation 


Results 
Intervention group 
Not reported  


Results 
Control group 
Not reported  


  
Results – Group difference 
Total mortality - there was no strong evidence of any reduction in the pooled analysis (RR 
1.00; 95% CI 0.96 to 1.05) using a fixed-effect model.   
Heart disease mortality – the pooled OR was 0.99 (95% CI 0.92 to 1.07) using a fixed-effect 
model 
Only one of these trials reported a significant reduction in stroke mortality but the pooled 
relative risk favoured intervention (RR0.75; 95%CI 0.60 to 0.95) 
For both systolic and diastolic blood pressure there was a significant reduction favouring 
intervention. The weighted mean difference between intervention and control was -2.71 mm Hg 
(95% CI -3.49 to -1.93) for systolic blood pressure and -2.13mmHg (95%CI -2.67 to -1.58) for 
diastolic blood pressure using random-effects models 
Blood cholesterol levels showed a small but highly significant fall (weighted mean net 
difference -0.07 mmol/L; 95% CI -0.08 to -0.06) 
Pooled analysis indicated a non-significant reduction in smoking prevalence (RR 0.87; 95% CI 
0.75 to 1.00) 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
The pooled ORs for total and CHD mortality 
were 1.00 (95% CI 0.96 to 1.05) and 0.99 
(95% CI 
0.92 to 1.07), respectively.  Net changes 
(weighted mean differences) in systolic and 
diastolic blood pressure and blood 
cholesterol were -2.71 mmHg (95% CI -3.49 
to -1.93), -2.13 mmHg (95% CI -2.67 to -1.58 
) and -0.24 mmol/l (95% CI -0.32 to -0.16), 
respectively. The OR for reduction in 
smoking prevalence was 0.87 (95% CI 0.75 
to 1.00). Marked heterogeneity (I2 > 85%) for 
all risk factor analyses was not explained by 
co-morbidities, allocation concealment, use 
of antihypertensive or cholesterol-lowering 
drugs, or by age of trial. 
 
General comments 


Reported limitations  
Reviewer  
No comment 
 
Author 
Not reported 
 
Source of funding 
Not reported 


 







  


Authors: Hopper I, Billah B, Skiba M et al  
Year: 2011 
Citation: European Journal of Cardiovascular Prevention & Rehabilitation 18(6): 813-823. 
Country of study: International 
Aim of study: Prevention of diabetes and reduction in major cardiovascular events in studies 
of subjects with prediabetes: meta-analysis of randomised controlled clinical trials. 
Study design: Systematic review 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 


Eligible population 
People with impaired glucose tolerance (IGT) and 
impaired fasting glucose (IFG) 


 
Number of people 
23192 (10 studies). The number of subjects 
in each study ranged from 207 to 9306. 
 
Locality 
International 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 
 


Characteristics of population 
Trials included participants with established 
cardiovascular disease, one or more cardiac 
risk factors, risk factors  for diabetes, or 
elevated body mass index. 
 
Mean age of participants was 52 years, range 
45–64 years, and overall 47% of participants 
were male. 
 
Excluded populations 
Studies with less than 100 participants or follow 
up of less than one year.  
 
Low risk/high risk population 
Some trials included subjects with 
cardiovascular risk factors, others with previous 
cardiovascular events, so there is 
marked variation in risk between the trials. 


 
Intervention and Comparison 


Intervention 
Interventions (including diet, exercise and 
pharmacological therapy), directed towards 
prevention of diabetes in people with IGT 
and IFG, with macrovascular outcomes, 
including all-cause and cardiovascular 
mortality, and/or the incidence of 
major cardiovascular events.  
 
Duration of follow-up ranged from 2.8 to 6 
years, with mean intervention 3.75 years. 
Most trials had follow-up only for the time 
of the intervention, but three studies reported 
extended follow-ups of 10.6, 20 and 6.5 
years. 


Method of allocation 
Randomisation 
 
Measurement of exposure 
Not reported for individual trials. 
 
Comparator 
Usual care or standard health advice or limited 
diet advice or placebo. 


 
Outcomes and Analysis 


Outcomes 
Diabetes 
All-cause and cardiovascular related 


Outcome measurement 
Mortality data were obtained from adjudicated end-
points, or extracted from death/hospital records. 







  


mortality or the incidence of major 
cardiovascular events. 
 
Secondary outcomes: 
whether lifestyle or drug treatment was the 
more effective intervention. 
 
(Only data relevant to health behaviours has 
been extracted) 


 
Analysis strategy 
Fixed and random effects models for meta-
analysis. The fixed effect model was used if the 
p value was greater than 0.05 indicating 
homogeneity of the studies, and the 
random effect model was used if the p value 
was less than 0.05 indicating heterogeneity of 
the studies. 
 
Confounders 
Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
Included lifestyle studies included interventions on tailored, detailed advice on diet, weight 
reduction, diet, education and exercise. 
 
Non-drug approaches (n=3495) were superior to drug-based approaches (n=20,872) in 
diabetes prevention (0.52, 0.46–0.58 vs 0.70, 0.58–0.85, P<0.05). There was no difference in 
risk of all-cause mortality in the intervention versus control group (0.96, 0.84–1.10) and no 
difference in CV death (1.04, 0.61–1.78). There was a non-significant trend towards reduction 
in fatal and non-fatal myocardial infarction (0.59, 0.23–1.50). Fatal and non-fatal stroke was 
borderline reduced (0.76, 0.58–0.99) with intervention versus control.  


 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
All included studies in midlife populations (40 
to 64 years). 


Reported limitations  
Reviewer  
The review integrated drug and non drug trials 
but only non-drug trials are relevant to the 
review. 
 
Author 
Some studies relied on reporting from national 
agencies or hospital records of cardiovascular 
endpoint, so, the reliability of these reports 
compared with adjudicated reports is 
questionable. 
 
‘A further limitation of this specific study is the 
revising downwards of the definition of IGT and 
IFG over time, meaning that in earlier studies, 
some participants would have been enrolled in 
the study with what would later be considered 
diabetes; however given the size of 
the changes in the definition, we expect this 
effect to be minimal’. 
 
Source of funding 
Alfred Health and National Health and Medical 
Research. 







  


Systematic Reviews in disadvantaged groups 
 


Authors: Osei-Assibey G, Kyrou I, Adi Y et al  
Year: 2010 
Citation: Obesity Reviews 11(11): 769-776 
Country of study: US 
Aim of study: Systematic review of dietary and lifestyle interventions for weight management 
in adults from minority ethnic/non-White groups 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 


Eligible population 
Studies were included if at least 50% of the 
participants were non-White minority adults 
(aged >18 yrs) who were overweight or 
obese at baseline. 
Number of people 
 
Locality 
Searches for studies were not limited by 
country but all 19 included studies were 
conducted in the US. 
Recruitment strategy 
 
Response rate  
 


Characteristics of population 
Of 19 included studies, 14 involved African–
Americans, one non-White Hispanics, one 
Japanese Americans and three in both 
African–Americans and non-White Hispanics. 
 
Mean age 45-59 (in studies in overweight 
populations) 
 
Excluded populations 
Studies designed specifically to deal with 
eating disorders such as anorexia nervosa and 
bulimia nervosa were excluded. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


Nineteen studies met the inclusion criteria. 
 
Studies were included if:- 
(i) At least 50% of the participants were non-
White minority adults (aged _ 18 years). For 
studies with <50% non-White minorities, 
authors would be contacted for subgroup 
analysis on non-White minorities; 
(ii) Interventions were RCTs involving only 
dietary and lifestyle changes (dietary, 
physical activity or behaviour modification or 
any of these combinations);  
(iii) At least 6-month duration and  
(iv) The primary outcome measure was 
change in weight/body mass index (BMI) 
between baseline and intervention end-point. 
 


The review aimed to include studies in 
overweight as well as obese participants but 
in 17 of the 19 included studies mean 
baseline BMI was >30kg/m2 so were in 


Method of allocation 
Randomisation – only RCTs included. 
 
Measurement of exposure 
Not reported 
 
Comparator 
Varies across studies but generally usual care 
or less intervention or less intensive 
intervention. 
 
See results section for control groups of 
individual studies in overweight populations. 







  


obese groups. 
 
So when reporting results we have included 
separate analysis of 1) the studies that were 
in overweight participants and 2) the 
combined analysis and conclusions from the 
overall review which includes people who 
were overweight and/or obese at baseline. 
 
Outcomes and Analysis 


Outcomes 
Weight or BMI change between baseline and 
endpoint. 


Outcome measurement 
Not reported for individual studies 
 
Analysis strategy 
No meta-analysis conducted – narrative 
synthesis 
 
Confounders 
Note that majority of included studies in obese 
populations. However data for individual 
studies in overweight populations has also 
been reported separately (in this review and 
below). 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
The review aimed to include studies in overweight as well as obese participants but in most of 
the included studies mean baseline BMI was >30kg/m2 so were in obese groups. 
 
Nineteen studies were included but only 2 were in overweight, BMI 25-30 kg/m2 (rather than 
obese) populations:  
 
The overall conclusions of the review (narrative synthesis) and the conclusions of the individual 
studies in overweight people are reported below. 
 
Overall conclusions (overweight and obese included) 
Most of the included dietary and lifestyle interventions achieved positive weight management 
results in people from minority ethnic groups. 
1) There is some evidence that group/family based interventions are effective in African 
Americans compared to individual interventions; 2) that low fat diets are effective in Black and 
Hispanic populations 3) that nutrition education and cookery classes with provision of fruit and 
vegetables are effective in African Americans; 4) there is some evidence that web based 
tailored weight management programmes (healthy eating and PA) are more effective than web 
based information only. 
 
Interventions in overweight people 
Interventions in people with pre-diabetes or diabetes 
One study (Liao et al 2009) in people with impaired glucose tolerance . Significant weight loss 
was achieved in intervention group (-1.8 +/- 0.5 vs 0.7 +.- 0.6 kg, p= 0.002). Intervention was 
dietary advice based on AHA step 2 diet plus endurance exercise. Control group followed AHA 







  


step 1 diet plus stretching exercise. 
Low fat diet vs general dietary info 
One study (Hall et al 2003). Intervention group received dietary advice to reduce fat intake to < 
20% E, control group received a pamphlet on general dietary guidelines. Both groups lost 
weight but difference between groups not stat sig. 
Peer educator intervention 
One study aimed at weight gain prevention (mean BMI 33, but prevention intervention) 
(Kennedy et al 2009). Nutrition education and cookery classes delivered by peer educators to 
African American women and provision of fruit and veg. Significant weight loss in the 
intervention group compared to control (-2.0 +/-3.2 vs 1.1 +/- 2.0 kg). 
Web based tailored weight management programme vs web based information only 
One study (Rothert et al, mean BMI 32 but prevention/management intervention). Significantly 
greater weight loss in web based weight management programme (healthy eating and PA) 
compared with information only group  -1.21 +/-0.1 vs -0.48 +/- 0.2 kg (p=0.007). 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
As the Ossei-Assibey review aimed to 
include studies in both overweight and obese 
participants, and only overweight participants 
were included in the review for NICE, both 
the overall results of the review and the 
results of individual studies in overweight 
participants have been included. 


Reported limitations  
Reviewer  
 
 
Author 
Significant drawbacks were noted for 
several of these studies, such as small sample 
size, high attrition rates and lack of follow-up 
data. Better quality and long-term trials are 
required in order to investigate in detail the 
effectiveness of lifestyle changes for weight 
management in these populations. 
 
Source of funding 
Not reported 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 







  


Authors: Coles E, Themessl-Huber M, Freeman R  
Year: 2012 
Citation: Health Education Research 27(4): 624-644 
Country of study: International 
Aim of study: Investigating community-based health and health promotion for homeless 
people 
Study design: Mixed-methods review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 


Eligible population 
Homeless people  
 
Number of people 
1,897 
 
Locality 
Developed industrialized countries 
 
Recruitment strategy 
Various inc. locating programme at shelters, 
and by rapport between staff and participants 
 
Response rate  
Not reported 


Characteristics of population 
16 to 61 years. 
 
Excluded populations 
Non-industrialized countries and target 
populations who are not homeless 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Various inc. oral health promotion 
interventions, smoking cessation 
programmes, chronic disease programmes 
 
Setting  
Community setting to include hostels, 
shelters, drop-in centres, food banks, 
churches, centres for homelessness, 
kerbside 
 
Delivery 
Not reported  
 
Length of follow-up  
Not reported  


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported  
 
Comparator 
Control group received usual care or 
alternative intervention group 


 
Outcomes and Analysis 


Outcomes 
Various inc. abstinence, physical health 
status, trust in physician, self-efficacy, 
intention to use service, sexual risk taking  


Outcome measurement 
Self-report and service utilisation 
 
Analysis strategy 
Thematic analysis 







  


 
Confounders 
One study adjusted for health status 


Results 
Intervention group 
Goldade et al. Importance of reminding 
participants of follow-up visits via effective 
communications to promote 
Okuyemi et al. Majority of participants 
attended 60% of intervention sessions, 68% 
of participants took part in week 26 follow-up. 
Lashley 279 residents received oral health 
education. 203 residents received oral health 
screening. 218 residents received dental 
treatment. 18 residents completed exit 
questionnaire. 


Results 
Control group 


  
Results – Group difference 
Mares and Rosenheck CICH clients receive more mental health services and substance 
abuse treatment, more case management and more outpatient treatment services than 
comparison group.  CICH clients housed an average of 52% more days than comparison 
group participants. 
Padgett et al. Housing First participants have lower rates of substance use and are less likely 
to leave the programme. 
Rew et al. Increased self-reported knowledge between intervention and control groups. Males 
report more sexual risk-taking behaviours. Females score higher on cognitive and behavioural 
outcomes. Findings support gender-specific interventions for increased engagement 
Okuyemi et al. Abstinence and quit rates higher in group receiving NRT in combination with 
MI addressing smoking and other barriers to quitting. Evidence of beneficial role of MI in 
changing addictive behaviours and engagement with smoking cessation programme. 
Bradford et al.  Participants receiving intervention more likely to engage with CMHC 
appointment (but not 2nd/3rd appointments). Substantial effect on engagement with the 
substance misuse programme. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
All seven intervention studies reported 
positive effects in participants’ engagement 
 
General comments 
 


Reported limitations  
Reviewer  
No comment 
 
Author 
small sample sizes, sample selection from 
single sites or geographic locations; losses to 
follow-up; self-reporting biases were evident; 
 
Source of funding 
This work was supported by the Scottish 
Government Health Department [grant number 
121.804497]. 


 
 
 







  


Systematic Reviews of cost effectiveness 
 


Authors: Bertram MY, Lim SS, Barendregt JJ et al.   
Year: 2010 
Citation: Diabetologia 53(5): 875-881. 
Country of study:  Australia 
Aim of study: evaluate the cost-effectiveness of a screening programme for pre-diabetes 
Study design: Modelling 
Quality score: (++, + or -):  
 
Study (eligible and selected) population 


Primary data OR modelling 
Microsimulation approach 
 
Eligible population 
(1) age >55 years; or (2) age >45 plus high 
BMI, family history of type 2 diabetes or 
hypertension; or (3) people from ‘high-risk’ 
groups  
 
Number of people 
8,000 individual life-histories  
 
Locality 
Australia 
 
Recruitment strategy 
Not applicable  
 
Response rate  
Not applicable 


Characteristics of population 
Not applicable 
 
Excluded populations 
Not applicable 
 
Low risk/high risk population 
Not applicable 


 
Intervention and Comparison 


Intervention  
Three pharmaceutical therapies (acarbose, 
metformin and orlistat) and three lifestyle 
interventions (diet alone, exercise alone, and 
diet and exercise).  
 
Setting  
Australia  
 
Delivery 
Not applicable 
 
Length of follow-up  
Not applicable 


Method of allocation 
Australia 
 
Measurement of exposure 
Modelled 
 
Comparator 
pharmaceutical therapies and lifestyle 
interventions with a ‘do nothing’ scenario 


 







  


Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
Transitions were modelled for four health 
states: (1) glucose tolerance; (2) CVD; (3) 
stroke; and (4) renal failure in diabetes.  
 
Service Use measures 
Patient contributions to medication 
prescribed during GP visits.  Time and travel 
costs attributed to the patient are also 
calculated 
 
Costing 
Costs are measured per patient identified 
and treated  
 
Discounting 
Calculated using a 3% discount rate 


Outcome measurement 
Main outcome measures was estimated by 
calculating 1,000 second-order simulations  
 
Perspective 
Healthcare system 
 
Analysis strategy (including key sensitivity 
analyses) 
Discrete-time micro-simulation model, which 
estimates the health impact and costs of 
preventing diabetes among people with pre-
diabetes  
 
Confounders 
Not reported 


Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
Intervention efficacy and yearly costs of delivering each intervention 
RR (SE) from meta-analysis         
Diet and exercise 0.486 (0.079) 
Exercise 0.488 (0.213) 
Diet 0.667 (0.161) 
Acarbose 0.602 (0.273) 
Metformin 0.679 (0.232) 
Orlistat 0.437 (0.232) 
 
Government cost (AUD)         
Diet and exercise 126 
Exercise 121 
Diet 102 
Acarbose 248 
Metformin 58 
Orlistat 1,290 
 
Patient cost (AUD) 
Diet and exercise 265 
Exercise 164 
Diet 118 
Acarbose 291 
Metformin 200 
Orlistat 320 
 
Effects of six interventions as indicated per 100,000 identified cases of pre-diabetes 
DALYs averted 







  


Diet plus exercise 4,730 
Exercise 4,000 
Diet 2,290 
Acarbose 5,700 
Metformin 4,290 
Orlistat 6,880 
Metformin+diet plus exercise 1,100 
 
Diabetes cases avoided 
Diet plus exercise 8,150 
Exercise 6,650 
Diet 4,070 
Acarbose 13,140 
Metformin 9,900 
Orlistat 15,830 
Metformin+diet plus exercise 2,490 
 
CER (AUD/DALY)a 
Diet plus exercise 23,000 
Exercise 30,000 
Diet 38,000 
Acarbose 37,000 
Metformin 22,000 
Orlistat 100,000 
Metformin+diet plus exercise 81,000 
 
95% uncertainty interval 
Diet plus exercise 19,000–35,000 
Exercise 23,000–89,000 
Diet 23,000–148,000 
Acarbose 25,000–134,000 
Metformin 17,000–36,000 
Orlistat 94,000–130,000 
Metformin+diet plus exercise 14,000–130,000 
 
CER<AUD50,000/DALY averted 
Diet plus exercise 100 
Exercise 86 
Diet 75 
Acarbose 76 
Metformin 100 
Orlistat 0 
Metformin+diet plus exercise 64 
 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
The most cost-effective intervention options 


Reported limitations  
Reviewer  







  


are 
diet and exercise combined, with a cost-
effectiveness ratio of AUD 22,500 per 
disability-adjusted life year and metformin 
with a cost-effectiveness ratio of AUD 21,500 
per DALY averted 
 
General comments 
No comment 


No comment 
 
Author 
No comment 
 
Source of funding 
Australian National Health and Medical 
Research Council Health Services Research 
Grant (NHMRC HSR Grant 331558) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







  


APPENDIX A.17 Evidence table MULTIPLE COMPONENT Economic Studies 
(since 2000) 
 


Authors: Barton P, Andronis L, Briggs A et al. 
Year: 2011 
Citation: BMJ 343: d4044 
Country of study:  England and Wales 
Aim of study: Effectiveness and cost effectiveness of cardiovascular disease prevention in 
whole populations: modelling study 
Study design: Modelling  
Quality score: (++, + or -):  


 
Study (eligible and selected) population 


Primary data OR modelling 
Model 
 
Eligible population 
People aged between 40 and 79 years 
 
Number of people 
Not applicable 
 
Locality 
England and Wales  
 
Recruitment strategy 
Not applicable  
 
Response rate  
Not applicable 


Characteristics of population 
Not applicable  
 
Excluded populations 
See opp. 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Legislation to reduce salt intake, ban 
industrial fats,  
 
Setting  
England and Wales  
 
Delivery 
Not applicable 
 
Length of follow-up  
10 years 


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported 
 
Comparator 
‘Do nothing’ 


 
Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) Outcome measurement 







  


Cardiovascular events avoided, quality 
adjusted life years gained, and savings in 
healthcare costs for a given effectiveness; 
estimates of how much it would be worth 
spending to achieve a specific outcome.  
 
Service Use measures 
Not reported 
 
Costing 
Adapted the principles of the Sheffield 
prevention model, updating unit costs and 
otherwise inflating to 2008. 
 
Estimated the expected lifetime costs, life 
years, and QALYs after a first cardiovascular 
event as a function of age and sex 
 
Discounting 
Rate of 3.5% for both costs and outcomes 
 


Modelling  
 
Perspective 
Not reported 
 
Analysis strategy (including key sensitivity 
analyses) 
Spreadsheet model to quantify the reduction in 
cardiovascular disease over a decade, 
assuming the benefits apply consistently for 
men and women across age and risk groups. 
And series of sensitivity analyses 
 
Confounders 
Not reported 


Results 
Intervention group 
Not appropriate 


Results 
Control group 
Not appropriate 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
Discounted outcomes for intervention achieving given relative risk reduction sustained 
over 10 years 
Relative risk reduction Cases prevented (×1000) 
0.001 2 
0.005 12 
0.01 25 
0.02 50 
0.03 75 
0.04 100 
0.05 125 
0.06 150 
0.07 175 
0.08 201 
0.09 226 
0.1 251 
0.15 378 
0.2 507 
0.25 637 
0.3 768 
0.35 900 
0.4 1033 
0.45 1168 
0.5 1304 
 
Relative risk reduction Deaths prevented (×1000) 
0.001 0.3 
0.005 1.7 
0.01 3.5 
0.02 7.0 
0.03 10 







  


0.04 14 
0.05 18 
0.06 21 
0.07 25 
0.08 28 
0.09 32 
0.1 35 
0.15 53 
0.2 71 
0.25 89 
0.3 108 
0.35 126 
0.4 145 
0.45 164 
0.5 183 
 
Relative risk reduction Life years gained (×1000) 
0.001 7 
0.005 37 
0.01 74 
0.02 149 
0.03 224 
0.04 299 
0.05 374 
0.06 449 
0.07 524 
0.08 600 
0.09 675 
0.1 751 
0.15 1132 
0.2 1516 
0.25 1903 
0.3 2294 
0.35 2689 
0.4 3088 
0.45 3490 
0.5 3895 
 
Relative risk reduction QALYs gained (×1000) 
0.001 10 
0.005 49 
0.01 98 
0.02 197 
0.03 295 
0.04 394 
0.05 493 
0.06 592 
0.07 692 
0.08 791 
0.09 891 
0.1 990 
0.15 1492 
0.2 1997 
0.25 2507 
0.3 3021 
0.35 3540 
0.4 4062 







  


0.45 4589 
0.5 5121 
 
Relative risk reduction Total savings (£m) 
0.001 26 
0.005 132 
0.01 265 
0.02 530 
0.03 796 
0.04 1063 
0.05 1330 
0.06 1597 
0.07 1865 
0.08 2133 
0.09 2402 
0.1 2671 
0.15 4024 
0.2 5389 
0.25 6766 
0.3 8155 
0.35 9557 
0.4 10 971 
0.45 12 397 
0.5 13 836 
 
Relative risk reduction Annual equivalent savings (£m) 
0.001 3 
0.005 15 
0.01 31 
0.02 62 
0.03 93 
0.04 123 
0.05 154 
0.06 186 
0.07 217 
0.08 248 
0.09 279 
0.1 310 
0.15 467 
0.2 626 
0.25 786 
0.3 947 
0.35 1110 
0.4 1275 
0.45 1440 
0.5 1607 
 
Discounted outcomes for intervention with given percentage reduction in systolic blood 
pressure sustained over 10 years 
Percentage reduction in systolic blood pressure Cases prevented (×1000) 
0.5 8 
1 16 
1.5 24 
2 32 
2.5 40 
3 48 
3.5 57 







  


4 65 
4.5 73 
5 81 
 
Percentage reduction in systolic blood pressure Deaths prevented (×1000) 
0.5 1.1 
1 2.2 
1.5 3.3 
2 4.4 
2.5 5.5 
3 6.7 
3.5 7.8 
4 8.9 
4.5 10.0 
5 11.2 
 
Percentage reduction in systolic blood pressure Life years gained (×1000) 
0.5 24 
1 48 
1.5 72 
2 96 
2.5 121 
3 145 
3.5 169 
4 194 
4.5 219 
5 243 
 
Percentage reduction in systolic blood pressure QALYs gained (×1000) 
0.5 33 
1 65 
1.5 98 
2 131 
2.5 164 
3 197 
3.5 230 
4 263 
4.5 296 
5 330 
 
Percentage reduction in systolic blood pressure Total savings (£m)  
0.5 86 
1 173 
1.5 260 
2 347 
2.5 435 
3 522 
3.5 610 
4 699 
4.5 787 
5 876 
 
Percentage reduction in systolic blood pressure Annual equivalent savings (£m)  
0.5 10 
1 20 
1.5 30 
2 40 







  


2.5 50 
3 61 
3.5 71 
4 81 
4.5 91 
5 102 
 
Discounted outcomes for intervention with given percentage reduction in cholesterol 
concentration sustained over 10 years 
Percentage reduction in cholesterol Cases prevented (×1000) 
0.5 6 
1 13 
1.5 19 
2 25 
2.5 32 
3 38 
3.5 45 
4 51 
4.5 58 
5 64 
 
 
Percentage reduction in cholesterol Deaths prevented (×1000) 
0.5 0.9 
1 1.7 
1.5 2.6 
2 3.5 
2.5 4.4 
3 5.3 
3.5 6.1 
4 7.0 
4.5 7.9 
5 8.8 
 
Percentage reduction in cholesterol Life years gained (×1000) 
0.5 19 
1 38 
1.5 57 
2 76 
2.5 95 
3 114 
3.5 134 
4 153 
4.5 172 
5 192 
 
Percentage reduction in cholesterol QALYs gained (×1000) 
0.5 26 
1 51 
1.5 77 
2 103 
2.5 129 
3 155 
3.5 181 
4 208 
4.5 234 
5 260 







  


 
Percentage reduction in cholesterol Total savings (£m) 
0.5 68 
1 136 
1.5 205 
2 274 
2.5 343 
3 412 
3.5 481 
4 551 
4.5 621 
5 691 
 
Percentage reduction in cholesterol Annual equivalent savings (£m) 
0.5 8 
1 16 
1.5 24 
2 32 
2.5 40 
3 48 
3.5 56 
4 64 
4.5 72 
5 80 
 
Discounted estimates of total population effects from reduction of 3 g/day in salt intake 
sustained over 10 years, by age and sex 
Age  groups (years) Cases prevented (×1000) 
Men:  
40-49 4.4 
50-59 4.9 
60-69 4.8 
70-79 3.1 
Women:  
40-49 4.0 
50-59 3.8 
60-69 3.9 
70-79 3.2 
Totals 32.2 
 
Age  groups (years) Deaths prevented (×1000) 
Men:  
40-49 0.51 
50-59 0.71 
60-69 0.74 
70-79 0.45 
Women:  
40-49 0.39 
50-59 0.51 
60-69 0.64 
70-79 0.48 
Totals 4.43 
 
Age  groups (years) Life years gained (×1000) 
Men:  
40-49 12 
50-59 16 







  


60-69 15 
70-79 7 
Women:  
40-49 11 
50-59 13 
60-69 14 
70-79 9 
Totals 96 
 
Age  groups (years) QALYs gained (×1000) 
Men:  
40-49 21 
50-59 21 
60-69 17 
70-79 8 
Women:  
40-49 19 
50-59 18 
60-69 16 
70-79 10 
Totals 131 
 
Age  groups (years) Total savings (£m) 
Men:  
40-49 47 
50-59 53 
60-69 49 
70-79 28 
Women:  
40-49 48 
50-59 46 
60-69 45 
70-79 31 
Totals 347 
 
Age  groups (years) Annual equivalent savings (£m) 
Men:  
40-49 5 
50-59 6 
60-69 6 
70-79 3 
Women:  
40-49 6 
50-59 5 
60-69 5 
70-79 4 
Totals 40 
 
Discounted estimates of total population effects from intervention based on legislation 
against trans fats sustained over 10 years, by age and sex 
Age  groups (years) Cases prevented(×1000) 
Men:  
40-49 23 
50-59 30 
60-69 33 
70-79 23 
Women:  







  


40-49 19 
50-59 20 
60-69 23 
70-79 21 
Totals 191 
 
Age  groups (years) Deaths prevented (×1000) 
Men:  
40-49 2.7 
50-59 4.3 
60-69 5.1 
70-79 3.3 
Women:  
40-49 1.9 
50-59 2.7 
60-69 3.7 
70-79 3.1 
Totals 26.8 
 
Age  groups (years) Life years gained (×1000) 
Men:  
40-49 64 
50-59 96 
60-69 100 
70-79 51 
Women:  
40-49 53 
50-59 68 
60-69 82 
70-79 58 
Totals 571 
 
Age  groups (years) QALYs gained (×1000) 
Men:  
40-49 107 
50-59 129 
60-69 119 
70-79 57 
Women:  
40-49 92 
50-59 94 
60-69 95 
70-79 61 
Totals 754 
 
Age  groups (years) Total savings (£m) 
Men:  
40-49 243 
50-59 322 
60-69 335 
70-79 200 
Women:  
40-49 234 
50-59 239 
60-69 261 
70-79 199 
Totals 2033 







  


 
Age  groups (years) Annual equivalent savings (£m) 
Men:  
40-49 28 
50-59 37 
60-69 39 
70-79 23 
Women:  
40-49 27 
50-59 28 
60-69 30 
70-79 23 
Totals 235 
 
Sensitivity analysis  
Savings occurred even when the background risk was reduced by 5% or 50% 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
A programme across the entire population of 
England and Wales (about 50 million people) 
that reduced cardiovascular events by just 
1% would result in savings to the health 
service worth at least £30m (€34m; $48m) a 
year compared with no additional 
intervention. Reducing mean cholesterol 
concentrations or blood pressure levels in 
the population by 5% (as already achieved 
by similar interventions in some other 
countries) would result in annual savings 
worth at least £80m to £100m. Legislation or 
other measures to reduce dietary salt intake 
by 3 g/day (current mean intake 
approximately 8.5 g/day) would prevent 
approximately 30 000 cardiovascular events, 
with savings worth at least £40m a year. 
Legislation to reduce intake of industrial 
trans fatty acid by approximately 0.5% of 
total energy content might gain around 570 
000 life years and generate NHS savings 
worth at least £230m a year.  
 
 
Reducing salt intake by 3 g/day might reduce 
mean population systolic blood pressure by 
approximately 2.5 mm Hg.23 This would 
equate to a 2% decrease in the risk 
reduction model.  This would prevent 
approximately 4450 deaths from 
cardiovascular disease, with total discounted 
savings overall of approximately £347m over 
a decade 
 
Banning industrial trans fats would reduce 
the relative risk of death from cardiovascular 


Reported limitations  
Reviewer  
XXX 
 
Author 
made no attempt to consider recurrent events 
or subsequent deaths; 10 year time frame for 
prevention of cases; limited to people aged 
between 40 and 79 years at the time of the 
intervention; assumed relatively uniform effects 
across age and risk groups; the counterfactual 
(no intervention) implicitly assumes that the 
population risk of cardiovascular disease would 
remain constant; lacks a full probabilistic 
sensitivity analysis 
 
 
Source of funding 
PB and LA were funded by NICE. KMcP, AB, 
and SC were all members of the NICE 
Programme Development Group on 
cardiovascular disease prevention in 
populations. However, the conclusions do not 
necessarily reflect official NICE views. West 
Midlands Health Technology Assessment 
Collaboration (WMHTAC) and Peninsula 
Technology Appraisal Group (PenTAG) were 
funded to provide support to the NICE Centre 
for Public Health Excellence (CPHE). 







  


disease by approximately 6%. Applying 
these benefits to the entire England and 
Wales population would prevent 
approximately 2700 deaths annually and 
thus gain 570 000 life years, saving the 
equivalent of approximately £235m a year. 
An intervention costing up to £230m a year 
would therefore still be cost saving if it 
achieved the desired reduction in trans fats. 
 
General comments 
No comment 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







  


Economic studies not included but presented for information 
 
Barton GR, Goodall M, Bower P et al.  (2012) Increasing heart-health lifestyles in 
deprived communities: economic evaluation of lay health trainers. Journal of 
Evaluation in Clinical Practice 18(4): 835-840. 
Rationale, aims and objectives: Cardiovascular disease (CVD) often arises from modifiable 


lifestyle factors. Health care professionals may lack the skills and resources to sustain 


behaviour change, lay ‘health trainers’ (LHT) offer a potential alternative. We sought to 


assess the cost-effectiveness of using a LHT to improve heart-health lifestyles in deprived 


communities. 


Methods: Participants in this randomized trial were aged ≥18 years with at least one risk 


factor for CVD (hypertension, raised cholesterol, diabetes, BMI>30 or current smoker). Both 


groups received health promotion literature. LHT were also able to provide intervention 


participants with information, advice and support aimed at changing beliefs and behaviour. 


Costs and quality-adjusted life year (QALY) changes were estimated over 6 months. The 


cost-utility [incremental cost-effectiveness ratio (ICER)] of LHT was calculated and assessed 


in relation to the cost-effectiveness threshold of £20 000–30 000 per QALY. The probability 


of LHT being cost-effective was also calculated. 


Results: Seventy-two participants were randomized to a LHT, with 38 controls. The mean 


cost of the LHT intervention was £151. On average, other health and social service costs fell 


by £21 for controls and £75 for intervention participants giving a LHT mean overall 


incremental cost of £98. The mean QALY gains were 0.022 and 0.028, respectively. The 


ICER for LHT was £14 480, yet there was a 61% chance of making the wrong decision at a 


£20 000/QALY threshold. 


Conclusion: LHT provision was estimated to be cost-effective for people at risk of CVD. 


However, a large level of uncertainty was associated with that decision. 


 


 
 


 


 


 


 


 







  


APPENDIX A.18 – Evidence table DISADVANTAGED MINORITIES Included 
Primary Studies 
 
Authors: Anderssen E, Hostmark A, Holme I, Anderssen S. 
Year: 2013 
Citation: Journal of Immigrant and Minority Health 15(1): 101-110 
Country of study:  Norway 
Aim of study: Increase the physical activity level in a group of Pakistani immigrant men, and 
to see whether any increase was associated with reduced serum glucose and insulin 
concentrations. 
Study design: RCT 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 


Eligible population 
Men living in Oslo with a Pakistani 
background (either born in Pakistan or 
having had both parents born in Pakistan) in 
the 25–60 year age group, who were not 
physically active on a regular basis  
 
Number of people 
126 
 
Locality 
Oslo, Norway 
 
Recruitment strategy 
Brief oral presentation concerning the project 
at six mosques and at various Muslim 
festivals in Oslo. 
 
Response rate  
126/182 


Characteristics of population 
mean (SD) 
Intervention group 
Age (years) 35.7 (6.1); Weight (kg) 83.7 (12); 
Height (cm) 174 (6.2); BMI (kg m-2) 27.1 (3.2); 
Waist circumference (cm) 98 (9); Total PA 
(CPM) 328 (138); Inactive time (h day-1) 8.4 
(1.6) 
 
Control group 
Age (years) 39.7 (9.2); Weight (kg) 84.1 (14.4); 
Height (cm) 174 (6.2); BMI (kg m-2) 27.4 (4.2); 
Waist circumference (cm) 99 (11); Total PA 
(CPM) 281 (118); Inactive time (h day-1) 8.9 
(1.5) 
 
Excluded populations 
See opp. 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Structured group exercise, group lectures, 
individual counselling sessions and phone 
call 
 
Setting  
In community and exercise facilities 
 
Delivery 
Structured presentations and sessions 
 
Length of follow-up  
5 months 


Method of allocation 
Random computerised list 
 
Measurement of exposure 
Not reported  
 
Comparator 
Control 


 







  


Outcomes and Analysis 


Outcomes 
PA habits and diabetes 


Outcome measurement 
Venous blood samples and oral glucose test; 
habitual PA was assessed with an MTI 
Actigraph 
accelerometer 
 
Analysis strategy 
Repeated measures ANCOVA was used for 
analysing mean changes within each group 
and for testing differences between mean 
changes in the two groups.  
 
Confounders 
Adjusted for age and baseline differences 


Results 
Intervention group 
Weight (kg) -1.7 (0.2) 
BMI (kg m-2) -0.5 (0.1) 
Waist circumference (cm) -1.9 (0.4) 
Total PA level (CPM) 65 (12) 
Inactive time (min day-1) -13 (11) 
MVPA (min day-1) 13 (2) 
Peak VO2  (mL kg-1  min-1) 7.3 (0.4) 
HbA1c (%) 0.06 (0.02) 
Glucose (mmol/L) -0.14 (0.05) 
Glucose-2 h (mmol/L) -0.6 (0.2) 
 


Results 
Control group 
Weight (kg) 0.1 (0.3) 
BMI (kg m-2) 0.3 (0.1) 
Waist circumference (cm) 1.7 (0.4) 
Total PA level (CPM) 19 (13) 
Inactive time (min day-1) -14 (15) 
MVPA (min day-1) 4 (2) 
Peak VO2  (mL kg-1  min-1)b 3.7 (0.8) 
HbA1c (%) 0.04 (0.03) 
Glucose (mmol/L) -0.06 (0.1) 
Glucose-2 h (mmol/L) -0.6 (0.3) 


  
Results – Group difference 
BMI (kg m-2) -0.2 (-1.5–0.9) 
Waist circumference (cm) -1.1 (-4.6–2.3) 
Total PA (CPM)a 46 (3–89) 
Inactive time (h day-1) -0.5 (-1.03–0.04) 
Moderate,vigorous and very vigorous intensity physical activity (min day-1) 6.4 (-0.4–13) 
HbA1c (%) -0.1 (-0.3–0.1) 
Glucose (mmol/L) -0.1 (-0.5–0.1 
Glucose-2 h (mmol/L) -1.2 (-2.3 to -0.1) 
 
Multivariate analyses (n = 102) 
b coefficient (±95 % CI); t value; R2; P 
Change total PA (CPM) -1.4 (-2.4 to -0.4); -3.0; 0.10; 0.003 
Change inactive time (min day-1) 1.6 (0.72–2.5); 3.7; 0.13; <0.001 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
There was a mean difference in PA between 
the two groups of 49 counts per minute per 


Reported limitations  
Reviewer  
Did not ask when the participants performed 







  


day, representing a 15 % (95 % CI = 8.7–
21.2; P = 0.01) higher increase in total PA 
level in the intervention group than in the 
control group. 
 
General comments 
No comment 


their last exercise session; no economic 
evaluation 
 
Author 
No comment 
 
Source of funding 
Norwegian ExtraFoundation for Health and 
Rehabilitation through EXTRA funds. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







  


Authors: Begh RA, Aveyard P, Upton P et al 
Year: 2011 
Citation: Trials 12(1): 197 
Country of study: UK 
Aim of study: Compare the effectiveness of Pakistani and Bangladeshi smoking cessation outreach 
workers with standard care to improve access to and the success of English smoking cessation 
services 
Study design: Exploratory Phase II cluster randomised controlled trial 
Quality score: (++, + or -): + 


 


Study (eligible and selected) population 


Eligible population 
Pakistani and Bangladeshi residents 
 
Number of people 
271 intervention 
169 control 
524 external control 
 
Locality 
UK 
 
Recruitment strategy 
Approach people on main roads and side 
streets, signposting the stop smoking 
services 
 
Response rate  
Not reported 
 
 


Characteristics  
Intervention 
Age in years mean (SD) 35.8 (12.6); Ethnicity n (%) 
Bangladeshi 8 (15.4), Pakistani 44 (84.6); Marital 
status n (%) Single 18 (34.6), Separated 1 (1.9), 
Married living with partner 28 (53.8), Unknown 5 (9.6); 
Employment In paid employment 18 (34.6), 
Unemployed 24 (46.2), Pensioner 0 (0), Full time 
student 5 (9.6), Unknown 5 (9.6); Type of Work n (%), 
Manual 29 (55.8), Clerical secretarial 4 (7.7), 
Managerial professional 6 (11.5), Not worked 5 (9.6), 
Unknown 8 (15.4); Highest Education n (%) None 14 
(26.9), GCSE or equivalent 16 (30.8), A-level or 
equivalent 8 (15.4), Degree or equivalent 5 (9.6), 
Other 3 (5.8), Unknown 6 (11.5); Age of starting 
smoking in years mean  (SD) 17.6 (6.5); Cigarettes 
per day mean (SD) 15 (10); Number past quit attempts  
mean (SD) 1 (1); Maximum length of previous quit 
attempt in days, median  (range) 21 (1-336) 
 
Combined control 
Age in years mean (SD) 34.3 (10.4); Ethnicity n (%) 
Bangladeshi 26 (37.7), Pakistani 43 (62.3); Marital 
status n (%) Single 25 (36.2), Separated 2 (2.9), 
Married living with partner 42 (60.9), Unknown 0 (0); 
Employment In paid employment 38 (55.1), 
Unemployed 24 (34.8), Pensioner 1 (1.4), Full time 
student 6 (8.7), Unknown 0 (0); Type of Work n (%) 
Manual 46 (66.7), Clerical secretarial 3 (4.3), 
Managerial professional 9 (13.0), Not worked 7 (10.1), 
Unknown 4 (5.8); Highest Education n (%) None 21 
(30.4), GCSE or equivalent 22 (31.9), A-level or 
equivalent 12 (17.4), Degree or equivalent 8 (11.6), 
Other 5 (7.2), Unknown 1 (1.4); Age of starting 
smoking in years mean  (SD) 17.7 (5.0); Cigarettes 
per day mean (SD) 17 (7); Number past quit attempts  
mean (SD) 1 (1); Maximum length of previous quit 
attempt in days, median  (range) 21 (1-672) 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 







  


Low risk population 
Control  
58/1000 
 
High risk population 
Intervention  
63/1000  
 
External control areas 
80/1000 


 
Intervention and Comparison 


Intervention  
Community based stop smoking advisors 
 
Setting  
Community  
 
Delivery 
‘Street outreach’  
 
Length of follow-up  
Six month 


Method of allocation 
Census lower layer super output areas were used as 
the unit of allocation. Permuted blocks of four to 
randomise 
 
Measurement of exposure 
Outreach workers kept a copy of referral records and 
checked on clinic attendance 
 
Comparator 
Outreach workers with standard care 


 
Outcomes and Analysis 
Outcomes 
Smoking cessation  
 
 
Economic analysis 


 Perspective of the NHS as payer; 
assessed the costs of the intervention, 
with benefits and costs discounted at 
3.5%.  


 Calculated the estimated total costs and 
quality adjusted life years (QALYs) 
gained from the programme as a whole.  


 Costs such as the salary costs of the 
outreach workers included as fixed costs, 
as they did not change with the number 
of smokers recruited, while costs such as 
additional treatment costs were multiplied 
by the number of people treated.  


 Modelled from the short-term abstinence 
rate the projected long-term abstinence 
rate using data from the evaluation of 
NHS SSS [6] & studies with long-term 
follow up [41] to produce the number of 
lifetime abstainers. 


 Assumed no health benefit from anything 
other than lifetime abstinence and we 
calculated an estimate of the QALYs 
gained using a previously developed 


Outcome measurement 
Self-report 
 
Analysis strategy 
Multilevel logistic regression model and X2 tests 
 
Confounders 
Adjusted for quit proportion achieved in the seven 
months prior to the intervention starting 







  


model [42].  
 As quit rates are generally the primary 


driver of cost-effectiveness estimates 
[43], we used the 95% confidence 
interval of the rate ratio for abstinence as 
the only sensitivity analysis of cost- 
effectiveness. 


 
Results 


Intervention group 


Results 


Control group 


Adherence to treatments 
Intervention vs control 
RR (95%CI) 
Session 1 0.98 (0.94-1.02) 
Session 2 1.22 (0.56-2.66) 
Session 3 1.28 (0.59-2.78) 
Session 4 0.94 (0.52-1.70) 
Session 5 - 
 
Intervention vs external control RR (95%CI) 
Session 1 1.00 (0.95-1.05) 
Session 2 0.89 (0.61-1.30) 
Session 3 0.99 (0.63-1.56) 
Session 4 1.00 (0.57-1.76) 
Session 5 1.00 (0.60-1.66) 
 
Intervention vs combined control RR 
(95%CI) 
Session 1 1.00 (0.95-1.04)  
Session 2 0.95 (0.65-1.39) 
Session 3 1.08 (0.69-1.68) 
Session 4 0.97 (0.59-1.61) 
Session 5 1.50 (0.76-2.98) 
 
Attendance at weekly clinics 
Intervention vs control  
RR (95%CI) 
Session 1 1 
Session 2 0.92 (0.40-2.14) 
Session 3 0.80 (0.34-1.90) 
Session 4 0.49 (0.19-1.29) 
Session 5 0.62 (0.17-2.19) 
 
Intervention vs external control  
RR (95%CI) 
Session 1 1 
Session 2 0.90 (0.50-1.61) 
Session 3 1.47 (0.69-3.14) 
Session 4 1.02 (0.41-2.51) 
Session 5 1.02 (0.35-2.96) 
 
Intervention vs combined control  
RR (95%CI) 
Session 1 1 


Before 
 


After 
 
 







  


Session 2 0.90 (0.52-1.57) 
Session 3 1.23 (0.63-2.39) 
Session 4 0.82 (0.37-1.82) 
Session 5 0.88 (0.34-2.33) 
Results – Economic analysis 
The total cost of the intervention to achieve this was £124,000; an estimated cost per QALY gained of 
£8,500. Applying the upper limit of the 95% confidence interval gave an estimated cost/QALY gained 
of £2,000. Apply- ing the lower limit for the rate ratio for increased use resulted in an estimated 
cost/QALY gained of over £100,000. 


 


Trends, Limitations, Comments and Source of Funding 


Significant trends 
More Pakistani and Bangladeshi men made 
quit attempts with NHS services in 
intervention areas compared with control 
areas 


 


General comments 
The total cost of the intervention was 
£124,000; an estimated cost per quality-
adjusted life year (QALY) gained of £8,500. 


 


The number of smokers achieving 
abstinence as a proportion of all those trying 
to quit in the intervention areas was lower 
than in the control areas; retention in the 
behavioural support programme was 
somewhat lower for outreach workers than 
for typical SSS providers 


Reported limitations  
Author 


Imprecisely estimated rate of uptake; clinically relevant 
30% change in the number of abstinent smokers, but, 
as might be expected from a pilot trial, this was not 
statistically significant; sample size in the study 
precludes definitive conclusions 


 


Reviewer  


 
Source of funding 
National Prevention Research Initiative [grant number 
G0501288] with support from the following 
organisations: British Heart Foundation; Cancer 
Research UK; Chief Scientist Office, Scottish 
Government Health Directorate; Department of Health; 
Diabetes UK; Economic and Social Research Council; 
Health & Social Care Research & Development Office 
for Northern Ireland; Medical Research Council; The 
Wellcome Trust; Welsh Assembly Government; and 
World Cancer Research Fund. Service support 
funding was provided by the Midlands General 
Practice Research Consortium (MidRec) 


 
  







  


 
Authors: Gaston MH, Porter GK, Thomas VG 
Year: 2007 
Citation: Journal of the National Medical Association 99(4): 428 
Country of study: USA 
Aim of study: To evaluate the effectiveness of Prime Time Sister Circles 
Study design: Pre-test and post-test 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
African-American women aged >35 
 
Number of people 
134 
 
Locality 
Illinois; Washington, DC; Florida; and Maryland 
 
Recruitment strategy 
Recruitment from sites intervention was delivered 
 
Response rate  
Not reported at baseline, 77.7% at six months and 
88.1% at 12 months. 
 


Characteristics of population 
Mean Age 54.4 years; SD=9.46; Age (Years) 35-
44 18.0, 45-55 36.1, 56 45.9; Children Yes 79.9; 
Education Level High school  or less 2.3, High 
school  diploma 4.5, Some college/technical 
26.5; College graduate 66.7; Marital Status 
Widowed 11.2, Divorced 20.1, Separated 5.2, 
Married 42.5, Not married, with live-in partner 
3.7; Single, no live-in partner 17.2; Employment 
Status Employed 50.7, Retired 18.7, Not 
employed 4.5; Personal Yearly Income <$20,000 
8.7, $20,001-30,000 15.9, $30,001-40,000 15.1, 
$40,001-50,000 15.1, >$50,001 45.2 
 
Excluded populations 
Not reported 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Educational workshop and a “sister-to-sister” 
support structure 
 
Setting  
Four churches, a state health education centre, a 
mental health centre, a community centre, a 
hospital, a feminist bookstore, a predominantly 
African-American college and a social club 
 
Delivery 
workshop conducted by the mid-life African-
American female co-leaders of the project 
 
Length of follow-up  
12 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Comparison group received an educational book 
but did not receive a curriculum, facilitator, 
expert consultants or stipend. 
 


 
Outcomes and Analysis 
Outcomes Outcome measurement 







  


Perception of overall health, self-care, Nutrition and 
eating patterns 
 


Self-report questionnaire 
 
Analysis strategy 
T tests 
 
Confounders 
Unadjusted  


Results 
Intervention group 


Results 
Control group 


Before 
Not reported 
 
After 
Percent Reported Change "a Lot" 
Utilized stress management strategies 66.0% 
Prioritized their health before care of others 65.3% 
Incorporated healthy eating habits 78.4% 
Engaged in regular exercise 58.5% 
Changed diet to prevent disease 100.0% 


Before 
Not reported 
 
After 
Not reported 
 
 


Results – Group difference 
 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Statistically significant increase in the women's 
involvement in physical activity at 12 months. A 
significant.10-week difference was found in the 
women's diet, with them reporting eating more 
nutritious foods 
 
General comments 
 


Reported limitations  
Author 
Small number of comparison groups and sample 
size; non-random recruitment and assignment to 
the intervention and comparison groups; 
participants were mostly college-educated, 
middle-income women; self-report data 
 
Reviewer  
Does not report baseline measures; does not 
report intervention and comparison group data 
separately  
 
Source of funding 
The Ford Foundation and the Office of Policy & 
Planning, of the School of Medicine, University 
of Maryland. 


 


 
 
 
 
 
 







  


Authors: Goyder E, Hind D, Breckon J et al.  
Year: 2014 
Citation: Health Technology Assessment 18(13). 
Country of study:  International 
Aim of study: To determine whether objectively measured physical activity is increased in 
those receiving physical activity ‘booster’ consultations delivered in a motivational interviewing 
style, either face to face or by telephone. 
Study design: Three-arm, parallel-group, pragmatic, superiority randomised controlled trial 
with nested qualitative research fidelity and geographical information systems and health 
economic substudies. 
Quality score: (++, + or -): ++ 


 
Study (eligible and selected) population 


Primary data OR modelling 
Primary data 
 
Eligible population 
Previously sedentary people, aged 40–64 
years, living in deprived areas of Sheffield, 
UK, who had increased their physical activity 
levels after receiving a brief intervention 
 
Number of people 
282 
 
Locality 
Deprived areas of Sheffield, UK. 
 
Recruitment strategy 
Letters 
 
Response rate  
282/70,388 


Characteristics of population 
Gender, n (%) Male 130 (46.1), Female 152 
(53.9); Employment status, n (%) Part-time 52 
(18.4), Full-time 93 (33.0), Not employed 134 
(47.5), Missing 3 (1.1); Ethnicity, n (%)  White 
British 246 (87.2), Other 33 (11.7), Missing 3 
(1.1); Marital status, n (%) Single 45 (16.0), 
Married 151 (53.5), Co-habiting 20 (7.1), 
Divorced/separated 55 (19.5), Widowed 11 
(3.9); Stage of change, n (%) Contemplation 12 
(4.3), Preparation 125 (44.3), Action 91 (32.3), 
Maintenance 50 (17.7), Missing 4 (1.4); Age 
(years) n (%) 282 (100.0), Mean (SD) 54.6 
(7.3), Median (IQR) 55.3 (48.8 to 61.4), Min. to 
max. 40.4 to 65.5; Weight (kg) n (%) 282 
(100.0), Mean (SD) 85.2 (18.7), Median (IQR) 
82.9 (72.5 to 96.6), Min. to max. 46.9 to 160.0; 
BMI (kg/m2), n (%) 281 (99.6), Mean (SD) 30.3 
(5.9), Median (IQR) 29.8 (26.3 to 33.0), Min. to 
max. 17.1 to 53.4 
 
Excluded populations 
Already meeting activity guidelines, if limited by 
chronic ill-health, if unable or unwilling to 
participate.    
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 


Intervention  
Motivational interviewing  
 
Setting  
Community 
 
Delivery 


Method of allocation 
Block size of 200 with no stratification  
 
Measurement of exposure 
‘Behaviour counts’ were recorded, which 
included giving information, MI adherent 
behaviours (e.g. asking permission, affirming, 







  


DVD and information sheet 
 
Length of follow-up  
6 month 


emphasising personal control), MI non-
adherent behaviours (e.g. advising, 
confronting, directing), open compared with 
closed questions and simple and complex 
reflections. The calculations for MITI were 
based on existing standards, 
 
Comparator 
Face to face or by telephone 


 
Outcomes and Analysis 


Clinical Outcomes (used in CE/CU) 
Total energy expenditure (TEE) per day in 
kcal 
 
Service Use measures 
Not reported 
 
Costing 
The interventions will be costed, as will the 
consequences for the use of health and 
social services in general. 
 
Discounting 
Discounting QALY gains at a rate of 3.5% 
per annum. 


Outcome measurement 
Actiheart device (CamNtech Ltd, Cambridge, 
UK). Chest-worn device that records heart rate, 
interbeat interval and physical activity. It 
calculates and measures activity energy 
expenditure. 
 
Perspective 
NHS 
 
Analysis strategy (including key sensitivity 
analyses) 
Intention-to-treat  
 
Confounders 
Adjusted for age, gender, BMI, total minutes of 
physical activity at 3 months and 1 week before 
randomisation, and HRQoL (SF-12v2 plus 4 
total score). 


Results 
Intervention group 
Mean (SD) Multiple imputation (≥ 4 days) (n 
= 55);  2235.2 (395.5); Regression 
imputation (≥ 4 days) (n = 52)  2281.7 
(379.8); Complete cases (n = 39)  2315.5 
(726.2); Complete cases (n = 38);  2217.5 
(395.5); Multiple imputation (≥ 1 days) (n = 
61)  2215.9 (395.5); Per protocol (n = 55)  
2308.2 (646.3); Per protocol (n = 54)  2239.1 
(397.1) 
 
 


Results 
Control group 
Mean (SD) Multiple imputation (≥ 4 days) ; (n = 
36);  2163.0 (298.9); Regression imputation (≥ 
4 days) (n = 34);  2202.0 (371.3); Complete 
cases (n = 21);  2118.1 (298.9); Complete 
cases (n = 21);  2118.1 (298.9); Multiple 
imputation (≥ 1 days) (n = 37);  2168.4 (298.9); 
Per protocol (n = 36)  2177.2 (390.7); Per 
protocol (n = 36)  2177.2 (390.7) 


  
Results – CE & ICER (for basecase and sensitivity analyses) 
Sensitivity analysis: difference  in mean TEE per day between  the booster intervention 
group (mini plus full) and the control  group at 9 months 
Adjusted Mean difference 95% CI); Multiple imputation (≥ 4 days);  18.1 (−102.9 to 139.1); 
Regression imputation (≥ 4 days) 13.9 (−80.1 to 107.9); Complete cases 118.6 (−152.7 to 
389.9); Complete cases 31.7 (−88.7 to 152.1); Multiple imputation (≥ 1 days)  14.5 (−105.6 to 
134.6); Per protocol  51.5 (−137.2 to 240.2); Per protocol  −7.1 (−115.8 to 101.6) 
 







  


p-value 
Multiple imputation (≥ 4 days) 0.766 
Regression imputation (≥ 4 days)  0.769 
Complete cases  0.384 
Complete cases  0.599 
Multiple imputation (≥ 1 days)  0.811 
Per protocol  0.589 
Per protocol  0.897 
 
Long-term  physical activity scenarios assumed 
Control     
Scenario A     
Extra years lived Mean (SE) 26.73 (0.02)   
QALYs accrued Mean (SE) 12.75 (0.01) 
 
Scenario B  
Extra years lived Mean (SE) 26.73 (0.02)   
QALYs accrued Mean (SE) 12.75 (0.01) 
 
Scenario C     
Extra years lived Mean (SE) 26.90  (0.02)              
QALYs accrued Mean (SE) 12.81 (0.01) 
 
Mini booster   
Scenario A      
Extra years lived Mean (SE) 26.71 (0.02 )              
QALYs accrued Mean (SE) 12.73 (0.01) 
 
Scenario B             
Extra years lived Mean (SE) 26.82 (0.02 )              
QALYs accrued Mean (SE) 12.78 (0.01) 
 
Scenario C     
Extra years lived Mean (SE) 26.14 (0.02 )              
QALYs accrued Mean (SE) 12.52 (0.01) 
Full booster   
Scenario A      
Extra years lived Mean (SE) 26.58 (0.02 )              
QALYs accrued Mean (SE) 12.69 (0.01) 
Scenario B             
Extra years lived Mean (SE) 26.67 (0.02 )              
QALYs accrued Mean (SE) 12.72 (0.01) 
Scenario C     
Extra years lived Mean (SE) 26.18 (0.02 )              
QALYs accrued Mean (SE) 12.53 (0.01) 
 
Shift in physical activity quintile 
Quintiles moved between    
Mean utility gain (SE) Maximum acceptable intervention cost (£) 







  


1 (most sedentary) to 2               0.122   (0.0119)     2430.70 
2 to 3  0.046   (0.0102)      914.36 
3 to 4  0.043   (0.0094)       853.83 
4 to 5 (most physically active)     0.032   (0.0088)       649.66 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
The mean difference in TEE per day 
between baseline and 3 months favoured the 
control arm over the combined booster arm 
but this was not statistically significant (–39 
kcal, 95% confidence interval −173 to 95, p = 
0.57).  
 
General comments 
No comment 


Reported limitations  
Reviewer  
No comment 
 
Author 
Neither the process evaluation survey nor the 
topic guide for the interviews was piloted; 
interviews were conducted by those who 
delivered the intervention; economic model 
does not directly consider the relationship 
between physical activity levels and morbidity 
risks;  
 
Source of funding 
HTA programme as project number 07/25/02 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







  


APPENDIX A.19 – DISADVANTAGED MINORITIES  Included Systematic 
Reviews 
 


Authors: Chapman J, Qureshi N, Kai J  
Year: 2013 
Citation: British Journal of General Practice 63(607): e104-114 
Country of study: Not reported 
Aim of study: Effectiveness of physical activity and dietary interventions in South Asian 
populations 
Study design: Systematic review 
Quality score: (++, + or -):  + 
 
Study (eligible and selected) population 
Eligible population 
South Asians 
 
Number of people 
From 13 to 201 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Only one study reported sample age range 
(13–81 years) 
 
Excluded populations 
Various inc. those received diabetes education, 
those planning a holiday during study, pregnant 
women, those with a knee/hip replacement 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Various inc. screening, education, exercise 
classes 
 
Setting  
Community, practices and health clinics 
 
Delivery 
Various inc. link workers, dieticians, fitness 
instructors, health visitors  
 
Length of follow-up  
From 1 month to 17 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Not reported 
 


 
Outcomes and Analysis 
Outcomes 
Changes to anthropometric measures, blood 
pressure, and/or blood biochemistry 


Outcome measurement 
Combined self-report and objective 
anthropometric and physiological measures 
 
Analysis strategy 
Not reported 
 







  


Confounders 
No studies adjusted for confounding in 
analyses 


Results 
Intervention group 


Results 
Control group 


Not reported 
 


Not reported 
 


Results – Group difference 
All studies measuring changes in weight demonstrated a reduction in kilogrammes from 
baseline to follow-up, ranging from a 0.9% reduction over 6–12 months to 3.4% at 17 months.  
Waist girth in centimetres showed small percentage decreases of 0.6 and 2.1 and reductions in 
body and abdominal fat were also found.  Males and females reported significant 
improvements in salt intake and consumption of fried meat snacks following a CHD-prevention 
service.  49% of participants reported taking more moderate exercise 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Physical activity and dietary interventions 
with South Asian populations show modest 
promise but, given the paucity of controlled 
evaluations or use of objective measures, 
outcomes are difficult to interpret 
 
General comments 
 


Reported limitations  
Reviewer  
Unclear reporting of analyses.  Self-reporting 
outcomes and exposures 
 
Author 
None identified 
 
Source of funding 
This review was funded by a National Institute 
for Health Research Collaboration in Applied 
Health Research and Care (Nottinghamshire, 
Derbyshire and Lincolnshire) grant. 


  







  


Authors: Cleland CL, Tully MA, Kee F et al 
Year: 2012 
Citation: Preventive Medicine 54(6): 371-380. 
Country of study: International 
Aim of study: Assess the effectiveness of physical activity interventions in socio-economically 
disadvantaged communities 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 
Eligible population 
Socio-economically disadvantaged 
communities 
 
Number of people 
Not reported 
 
Locality 
Not reported 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Aged 18 - 75 
 
Excluded populations 
Included children but results are not reported 
 
Low risk/high risk population 
Not reported 
 


 
Intervention and Comparison 
Intervention  
Individual and group targeted interventions 
such as exercise vouchers, education, 
counselling and pedometers 
 
Setting  
Not reported 
 
Delivery 
Face to face, by telephone or a combination 
of both 
 
Length of follow-up  
Between 7 weeks and 24 months 


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
Usual care or control group 


 
Outcomes and Analysis 
Outcomes 
Physical activity 


Outcome measurement 
Various inc. recall, questionnaires, 
accelerometer 
 
Analysis strategy 
Attempted to calculate a Cohen's d effect size 
for each intervention 
 
Confounders 
Not reported 







  


Results 
Intervention group 
Not reported 


Results 
Control group 
Not reported 


  
Results – Group difference 
Two of the 12 interventions that targeted adults showed a moderate effect on PA.  Each study 
is reported separately.  
Individually targeted interventions 
Lowther et al. (2002) Cohen's da: at 4 weeks FA: 0.33 (95% CI −0.84, 0.21); EC: 0.10 (95% 
CI−0.39, 0.59) 3months FA: 0.27 (95% CI−0.79, 0.26); EC: 0.35 (95% CI −0.16, 0.84) 6months 
FA: 0.42 (95% CI 1.19, 0.41); EC: 0.69 (95% CI−0.03, 1.35) One year FA 0.27 (95% CI−1.04, 
0.54); EC: 0.43 (95% CI−0.27, 1.08) 
Fahrenwald et al. (2004) Cohen's d: 2.1 (95% CI 1.37, 2.71) Increased moderate PA 
(Intervention: 89 min per week; Control: 1 min per week)  
Emmons et al. (2005) No significant difference between or within groups 
Black et al. (2010) Cohen's d: 11months, 0.03 (95% CI −0.26, 0.32); 24months, 0.10 (95% 
CI−0.42, 0.17) Decreased log PA counts (Intervention: 0.04 at 11 months; 0.07 at 24months; 
control: 0.08 at 11 months; 0.06 at 24 months) 
Group interventions targeting adults 
Reijneveld et al. (2003) No significant within or between group differences 
Kim et al. (2004)  Intervention group improved PA (p≤0.001) (no control group) 
Staten et al. (2004) No significant difference between groups MVPA increased in all groups: 
PC+HE: 22.6min per week, p≤0.05; PC+HE+CHW 22.8 min per week, p≤0.01 PC: 15.1 min 
per week, p≤0.001 
Kolbe-Alexander et al. (2006) Significantly greater increase in reported energy expenditure in 
intervention group than controls (pb0.001) 
Stewart et al. (2006) Non-significant increased PA (0.8 h per week) in intervention groups (no 
control group) 
White et al. (2006) No control group; no differences between intervention groups, minutes 
spent walking per ‘active’ day decreased 
Yancey et al. (2006) Significant difference between groups at 2months (pb0.05);marginal at 
12months (p=0.058) Intervention group: self-rated PA level increased among participants at 
2months (pb0.001); 6 months (pb0.05); but not at 12 months Control: no increase 
Clarke et al. (2007) Significant increase in percentage taking >10,000 steps per day (pb0.05) 
(from 11.8% to 46.2% at 8 weeks); energy expenditure increased (pb0.001) by 224 kcal/day 
(No comparative control group data) 
Speck et al. (2007) Cohen's d: 0.47 (95% CI 0.01, 0.91) (number of steps); 0.06 (95% CI 
−0.50, 0.39) (MET score per day) Intervention: non-significant changes (decreased steps per 
day (5791.3 to 5369.6); increased MET score (42.9 to 48.8) Control: decreased steps per day 
5314.6 to 4094.9 (pb0.05); non-significant increase in MET score per day 49.2 to 49.8 
Hovell et al. (2008) Significantly greater increase in vigorous PA and walking in intervention 
group than controls at 6months; Vigorous activity at 12months significantly greater in 
intervention group Difference in percentage achieving ACSM PA guidelines (intervention group 
increased from 19.1% to 63.2%; control group, 13.6% to 16.7%) at 6 months intervention: 
increased vigorous activity and walking (pb0.001) at 6months. Subsequent decrease in 
vigorous activity (p≤0.01) and walking (p≤0.011) at 12 months but remained higher than 
baseline Control: increased vigorous activity (p≤0.001) and walking (pb0.05) at 6months; not at 
12months 
Keyserling et al. (2008) Intervention: significantly increased self-reported moderate (p=0.001) 
and vigorous activity (p=0.003) at 6 and 12 months compared with controls No significant 
difference between groups in accelerometer outcomes 
Resnick et al. (2008) Cohen's d: 0.01 (95% CI −0.13, 0.67) Intervention: spent significantly 
(p<0.05) more time in exercise than those in the control group at 12 weeks 







  


Community interventions 
Jenum et al. (2006) Between group's comparison: greater reduction in proportion of inactive 
people in intervention group (6.9%) Intervention group: reduced proportion reporting no heavy 
activity (40.5% to 32.4%); number categorised as ‘active’ increased by 8.1% (p<0.05) Control: 
no significant changes in PA 
Cochrane and Davey (2008) Significantly more of intervention group than controls reported 
increased level of PA (p≤0.001) (30.6% of intervention group reported beingmore physically 
active after one year) 
Brown and Werner (2007) Intervention: participants using the rail increased (pb0.05) from 
50% to 68.75%; self-reported rail rides were significantly related to higher level of moderate 
activity (p<0.01) (no control group) 
Wendel-Vos et al. (2009) Significant differences between groups: intervention group women 
walked 2.2 h per week more (p≤0.05) and reported more leisure time PA (2.1 h per week) 
(p≤0.05) compared with controls after 4 years 
Hoelscher et al. (2010) No between group significant differences Intervention: increased 
number of days per week played outdoors (0.3, pb0.05), days played sports activity (0.3, 
p≤0.01) and days participated in organised PA (0.2, p≤0.05) Control: significant difference in 
number of days per week played outdoors (0.2, p≤0.05) and number days participated in 
organised PA (0.3, p≤0.01) 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Found that group-based interventions were 
effective for adults; evidence for the 
effectiveness of interventions targeting 
individuals was insufficient; limited evidence 
suggested that community-wide interventions 
produced small changes in PA. 
 
General comments 
 


Reported limitations  
Reviewer  
Heterogeneity of interventions; presents little 
detail on study methodology, participants, 
analysis and duration 
 
Author 
Non-validated measurements, lack of detail 
regarding sampling and high attrition rates; 
small sample sizes (<150 participants) and are 
of relatively short duration (<6 months). 
 
Source of funding 
This work was carried out as part of the PARC 
Study, which is funded by the National 
Prevention Research Initiative. CLC conducted 
the review as part of a PhD funded by the 
Department of Employment and Learning 
Northern Ireland (DEL). MAT, FK and MEC are 
cofounded by the Centre of Excellence for 
Public Health (Northern Ireland), a UKCRC 
Public Health Research Centre of Excellence. 
Funding from the British Heart Foundation, 
Cancer Research UK, Economic and Social 
Research Council, Medical Research Council, 
Research and Development Office for the 
Northern Ireland Health and Social Services, 
and the Wellcome Trust, under the auspices of 
the UK Clinical Research Collaboration, is 
gratefully acknowledged. 


 


  







  


Authors: Cleland, V, Granados A, Crawford D  
Year: 2013 
Citation: Obesity Reviews 14(3): 197-212 
Country of study: International 
Aim of study: Effectiveness of interventions to promote physical activity among 
socioeconomically disadvantaged women 
Study design: Systematic review and meta-analysis. 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Socioeconomically disadvantaged healthy 
women (18–64 years) 
 
Number of people 
6,339 
 
Locality 
International 
 
Recruitment strategy 
Not reported  
 
Response rate  
Not reported  


Characteristics of population 
Age from 25.1 to 59.  
 
Excluded populations 
Men 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Intervention: any intervention (individually, 
socially, environmentally or policy targeted) 
focused on increasing physical activity in any 
setting. 
 
Setting  
Various inc. home, church, community, face 
to face and telephony 
 
Delivery 
Group or individual, no details provided on 
who delivered the intervention 
 
Length of follow-up  
From 6 weeks to 6 years (median = 5 
months). 


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported  
 
Comparator 
Any control group 


 
Outcomes and Analysis 
Outcomes 
“physical activity outcomes” 


Outcome measurement 
Self-report questionnaire, one study used 
objective measure 
 
Analysis strategy 
Meta-analysis 







  


 
Confounders 
Not reported 


Results 
Intervention group 
Albright et al. (2005)  
G0: Pre = 33.7 (SD: 2.2) 
12 m = 33.5 (SD: 1.5) 
G1: Pre = 33.2 (SD: 1.7), 
12 m = 33.2 (SD: 3.1) 
Baranowski et al. (1990) 
G0: Pre = 235.5 (SD: 16.1), 
14 weeks = 248.0 (SD: 29.4)  
G1: Pre = 241.4 (SD: 22.8), 
14 weeks = 247.8 (SD: 46.6) 
Brown et al. (1996)  
G0: Pre = 103.5 (SD: 11.5), 
12 weeks = 98.7 (SD: 14.9)  
G1: Pre = 114.2 (SD: 19.0), 
12 weeks = 98.5 (SD: 13.9) 
Chang et al. (2010)  
G0: Pre = 27.3 (SD: 29.9), 
42 weeks = 36.0 (SD: 29.3) 
G1: Pre = 29.8 (SD: 26.7), 
42 weeks Post = 53.2 (SD: 30.2) 
Fahrenwald et al. (2004)  
G0: Pre = 32.59 (SD: 0.38), 
10 weeks (change) = -0.17 (SD: 0.41) 
G1: Pre = 32.52 (SD: 0.39), 
10 weeks (change): 0.46 (SD: 0.45) 
Fjeldsoe et al. (2010)  
G0: Pre = 84.0 (SE: 26.0), 
13 weeks = 159.8 (SE: 29.3)  
G1: Pre = 164.3 (SE: 25.4), 
13 weeks = 149.8 (SE: 25.0) 
Hovell et al. (2008)  
G0: Pre = 13.6%,                   
12 m = 15.2% 
G1: Pre = 19.1%,                     
12 m = 38.2%                          
Jacobs et al. (2004)  
G0: Pre = 12.68 (SD:5.96);  
12 m = 12.98 (SD: 6.96) 
G1: Pre = 12.84 (SD: 6.51);  
12 m = 12.86(SD: 6.69) 
Lucumi et al. (2006)  
G0: Pre = 5.3, 7 m = 5.3 
G1: Pre = 27.8, 7 m = 33.3 
Lupton et al. (2002)  
G0: Pre = 81.1%;                     
6 years = 83.2%                     
G1: Pre = 76.5%;       
Lupton et al. (2003) 
G0: Pre = 81.2%, 
6 years = 80.9% 
G1: Pre = 73.0%, 
6 years = 80.9% 


Results 
Control group 







  


Olvera et al. (2010)  
G0: Pre = 1.2 (SD: 1.5), 
12 weeks = 1.2 (SD: 0.9) 
 G1: Pre = 1.4 (SD: 0.9), 
12 weeks = 2.1 (SD: 1.6) 
Opdenacker et al. (2008) 
G0: Pre = 1,664,013 (SD: 521,275),  
6 m = 1,501,413 (SD: 594,714) 
G1: Pre = 1,702,474 (SD: 618,907),  
6 m = 1,827,888 (SD: 687,279) 
Shirazi et al. (2007) 
G0: Pre = 73.9 (SD:131.2),  
12 weeks = 78.9 (SD: 136.2) 
G1: Pre = 54.1 (SD:131.5) 
12 weeks = 191.4 (SD: 231.4) 
Speck et al. (2007) 
G0: Pre = 5,314.6 (SD: 2,862.5) 
23 weeks = 4,094.9 (SD: 2,735.9) 
G1: Pre = 5,791.3 (SD: 2,995.4) 
23 weeks = 5,369.6 (SD: 2,786.5) 
Stoddard et al. (2004)  
G0: Pre = 45.8%, 
12 m = 52.0% 
G1: Pre = 36.4%, 
12 m = 54.5% 
Watson et al. (2005) 
G0: Pre = 22.9,  
6 m = 35.4 
G1: Pre = 33.3,  
6 m = 43.3 
Wendel-Vos et al. (2009) 
G0: Pre = 18.3 (SD: 12.8) 
5 years = 17.4 (SD: 12.4)  
G1: Pre = 15.4 (SD: 11.7) 
5 years = 17.2 (SD: 12.9) 
Williams et al. (2005)  
G0: 6 weeks = 31% 
G1: 6 weeks = 81% 
 
  
Results – Group difference 
Because of substantial statistical heterogeneity (X2 = 53.61, df = 18, P < 0.0001, I2 = 66%), an 
overall pooled effect is not reported.  Subgroup analyses demonstrated that studies using 
group and those using group in combination with individual delivery modes had similar effect 
sizes of SMD 0.40 (95% CI 0.14–0.67) and 0.32 (95% CI 0.05–0.59), respectively.  Studies 
with a group delivery component had a standardised mean difference of 0.38 greater than 
either individual or community-based delivery. 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Programs with a group delivery mode 
significantly increase physical activity among 
women experiencing disadvantage 
 
General comments 
 


Reported limitations  
Reviewer  
14/19 studies had a high risk of bias 
 
Author 
Self-reported physical activity measures; 







  


studies did not account for clustering in their 
study design; had to calculate SMDs and SEs 
from dichotomous data; substantial clinical, 
methodological and statistical heterogeneity;  
 
Source of funding 
V.C. is supported by a National Health and 
Medical Research Council Public Health 
Training (Postdoctoral) Fellowship. A.G. is 
supported by a National Health and Medical 
Research Council Strategic Award. T.W. is 
supported by a National Health and Medical 
Research Council/Primary Health Care 
Research, Evaluation and Development Career 
Development Fellowship. K.B. is supported by 
a National Health and Medical Research 
Council Senior Research Fellowship. D.C. is 
supported by a Victorian Health Promotion 
Foundation Senior Research Fellowship. 


 


  







  


Authors: Coles E, Themessl-Huber M, Freeman R  
Year: 2012 
Citation: Health Education Research 27(4): 624-644 
Country of study: International 
Aim of study: Investigating community-based health and health promotion for homeless 
people 
Study design: Mixed-methods review 
Quality score: (++, + or -): ++ 
 
Study (eligible and selected) population 
Eligible population 
Homeless people  
 
Number of people 
1,897 
 
Locality 
Developed industrialized countries 
 
Recruitment strategy 
Various inc. locating programme at shelters, 
and by rapport between staff and participants 
 
Response rate  
Not reported 


Characteristics of population 
16 to 61 years. 
 
Excluded populations 
Non-industrialized countries and target 
populations who are not homeless 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Various inc. oral health promotion 
interventions, smoking cessation 
programmes, chronic disease programmes 
 
Setting  
Community setting to include hostels, 
shelters, drop-in centres, food banks, 
churches, centres for homelessness, 
kerbside 
 
Delivery 
Not reported  
 
Length of follow-up  
Not reported  


Method of allocation 
Not reported  
 
Measurement of exposure 
Not reported  
 
Comparator 
Control group received usual care or 
alternative intervention group 


 
Outcomes and Analysis 
Outcomes 
Various inc. abstinence, physical health 
status, trust in physician, self-efficacy, 
intention to use service, sexual risk taking  


Outcome measurement 
Self-report and service utilisation 
 
Analysis strategy 
Thematic analysis 
 
Confounders 







  


One study adjusted for health status 
Results 
Intervention group 
Goldade et al. Importance of reminding 
participants of follow-up visits via effective 
communications to promote 
Okuyemi et al. Majority of participants 
attended 60% of intervention sessions, 68% 
of participants took part in week 26 follow-up. 
Lashley 279 residents received oral health 
education. 203 residents received oral health 
screening. 218 residents received dental 
treatment. 18 residents completed exit 
questionnaire. 


Results 
Control group 


  
Results – Group difference 
Mares and Rosenheck CICH clients receive more mental health services and substance 
abuse treatment, more case management and more outpatient treatment services than 
comparison group.  CICH clients housed an average of 52% more days than comparison 
group participants. 
Padgett et al. Housing First participants have lower rates of substance use and are less likely 
to leave the programme. 
Rew et al. Increased self-reported knowledge between intervention and control groups. Males 
report more sexual risk-taking behaviours. Females score higher on cognitive and behavioural 
outcomes. Findings support gender-specific interventions for increased engagement 
Okuyemi et al. Abstinence and quit rates higher in group receiving NRT in combination with 
MI addressing smoking and other barriers to quitting. Evidence of beneficial role of MI in 
changing addictive behaviours and engagement with smoking cessation programme. 
Bradford et al.  Participants receiving intervention more likely to engage with CMHC 
appointment (but not 2nd/3rd appointments). Substantial effect on engagement with the 
substance misuse programme. 
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
All seven intervention studies reported 
positive effects in participants’ engagement 
 
General comments 
 


Reported limitations  
Reviewer  
XXX 
 
Author 
small sample sizes, sample selection from 
single sites or geographic locations; losses to 
follow-up; self-reporting biases were evident; 
 
Source of funding 
This work was supported by the Scottish 
Government Health Department [grant number 
121.804497]. 


 


  







  


Authors: Conn VS, Phillips LJ, Ruppar TM  
Year: 2012 
Citation: Journal of Health Care for the Poor & Underserved 23(1): 59-80 
Country of study: USA 
Aim of study: Physical activity interventions with healthy minority adults  
Study design: Systematic review and meta-analysis 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 
Eligible population 
Minority adults.   
 
Number of people 
21,151 
 
Locality 
USA 
 
Recruitment strategy 
Not reported 
 
Response rate  
Not reported 


Characteristics of population 
Percentage female 100; Percentage African-
American 100; Percentage Hispanic 0; Percent 
European-American 0; Mean age (years) 44; 
body mass index=25–29.9), 
 
Excluded populations 
Children and youth younger than 18 years.  
Participants with acute or chronic mental (e.g., 
schizophrenia, clinical depression, drug abuse) 
or physical (e.g., hypertension, diabetes, 
cardiovascular diseases) illnesses 
 
Low risk/high risk population 
Not reported 


 
Intervention and Comparison 
Intervention  
Supervised, planned, structured, and 
repetitive physical activity focused on 
improving or maintaining physical fitness. 
Minutes of supervised exercise per session 
38.5; Frequency per week of supervised 
physical activity 3; Total number of 
supervised exercise sessions 33 
 
Setting  
Not reported 
 
Delivery 
Twenty-five intervention delivery sites 
 
Length of follow-up  
Not reported  


Method of allocation 
Not reported 
 
Measurement of exposure 
Not reported 
 
Comparator 
“Any type of comparison” 


 
Outcomes and Analysis 
Outcomes 
Fitness, Anthropometric outcomes, diabetes 
risk, mood 


Outcome measurement 
Self-report questionnaire  
 
Analysis strategy 
Meta-analysis 
 
Confounders 
Not reported 







  


Results 
Intervention group 
Estimates for supervised physical activity 
eS 
Fitness  
Treatment group pre- vs. post-test .584 
Anthropometric outcomes 
Treatment group pre- vs. post-test .104 
Diabetes risk 
Treatment group pre- vs. post-test -.064 
Mood 
Treatment group pre- vs. post-test .410 
 
P(eS) 
Fitness  
Treatment group pre- vs. post-test <.001 
Anthropometric outcomes 
Treatment group pre- vs. post-test .010 
Diabetes risk 
Treatment group pre- vs. post-test .793 
Mood 
Treatment group pre- vs. post-test .021 
 
95% Ci 
Fitness  
Treatment group pre- vs. post-test (.431, 
.737) 
Anthropometric outcomes 
Treatment group pre- vs. post-test (.025, 
.182) 
Diabetes risk 
Treatment group pre- vs. post-test (-.539, 
.412) 
Mood 
Treatment group pre- vs. post-test (.063, 
.757) 
 
Estimates for motivational and education 
physical activity 
eS, p (eS), (95% CI)   
Physical activity behaviour  
Treatment group pre- vs. post-test .312, 
<.001 (.237, .386)      
Anthropometric outcomes 
Treatment group pre- vs. post-test      .070,   
.001      (.027, .112)      
Diabetes risk 
Treatment group pre- vs. post-test      .041,   
.225  (-.025, .108)      
Quality of life 
Treatment group pre- vs. post-test       .464,   
.108  (-.102, 1.031)    


Results 
Control group 
Estimates for supervised physical activity 
eS 
Fitness  
Control group pre- vs. post-test .073                
Anthropometric outcomes 
Control group pre- vs. post-test -.036 
Diabetes risk 
Control group pre- vs. post-test — 
Mood 
Control group pre- vs. post-test .119 
 
P(eS) 
Fitness  
Control group pre- vs. post-test  .519         
Anthropometric outcomes 
Control group pre- vs. post-test .563 
Diabetes risk 
Control group pre- vs. post-test — 
Mood 
Control group pre- vs. post-test .308 
 
95% Ci 
Fitness  
Control group pre- vs. post-test  ( -.149, .294)           
Anthropometric outcomes 
Control group pre- vs. post-test (-.156, .085) 
Diabetes risk 
Control group pre- vs. post-test (—) 
Mood 
Control group pre- vs. post-test (-.110, .348) 
 
Estimates for motivational and education 
physical activity 
eS, p (eS), (95% CI)   
Physical activity behaviour   
Control group pre- vs. post-test   .053,   .251  (-
.037, .142)      
Anthropometric outcomes 
Control group pre- vs. post-test    -.069,     .195  
(-.173, .035)      
Diabetes risk 
Control group pre- vs. post-test    -.521,     .414 
(-1.771, .729)      
Quality of life 
Control group pre- vs. post-test   — ,     —      
(—)      
 


  
Results – Group difference 
Supervised exercise significantly improved fitness (ES=.571–.584). Interventions designed to 
motivate minority adults to increase physical activity changed subsequent physical activity 







  


behaviour (ES = .172–.312) and anthropometric outcomes (ES=.070–.124). 
 
Estimates for supervised physical activity 
eS 
Fitness  
Treatment vs. control groups at post-test .571 
Anthropometric outcomes 
Treatment vs. control groups at post-test .041 
Diabetes risk 
Treatment vs. control groups at post-test — 
Mood 
Treatment vs. control groups at post-test .198 
 
P(eS) 
Fitness  
Treatment vs. control groups at post-test .012 
Anthropometric outcomes 
Treatment vs. control groups at post-test .643 
Diabetes risk 
Treatment vs. control groups at post-test — 
Mood 
Treatment vs. control groups at post-test .365 
 
95% Ci 
Fitness  
Treatment vs. control groups at post-test (.127, 1.015) 
Anthropometric outcomes 
Treatment vs. control groups at post-test (-.132, .214) 
Diabetes risk 
Treatment vs. control groups at post-test (-) 
Mood 
Treatment vs. control groups at post-test (-.231, .627) 
 
Estimates for motivational and education physical activity 
eS, p (eS), (95% CI)   
Physical activity behaviour  
Treatment vs. control groups at post-test       .172,   .024      (.023, .321)      
Anthropometric outcomes 
Treatment vs. control groups at post-test  .124,   .077  (-.014, .262)     
Diabetes risk 
Treatment vs. control groups at post-test  -.024,     .899  (-.393, .345)      
Quality of life 
Treatment vs. control groups at post-test  —,      —      (—)      
 
Trends, Limitations, Comments and Source of Funding 
Significant trends 
Interventions effectively increased PA 
behaviour as documented for both 2-group 
(ES=.172) and treatment-group pre-post 
(ES=.312) comparisons.  Anthropometric 
outcomes improved significantly in the 
treatment group pre-post comparison, but 
the magnitude of the effect (ES=.070) is 
small and probably not clinically meaningful.  
The quality of life outcome ES was moderate 
sized (ES=.464) but did not achieve 
statistical significance 


Reported limitations  
Reviewer  
No comment 
 
Author 
Intervention content and delivery with minority 
populations were inconsistently reported; 
intervention dose were inconsistently reported 
 
Source of funding 
Financial support provided by a grant from the 







  


 
General comments 


National Institutes of Health (R01NR009656) to 
Vicki Conn, principal investigator. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







  


Authors: Ickes MJ, Sharma M  


Year: 2012 
Citation: Journal of Environmental & Public Health 156435 
Country of study: US 
Aim of study: A systematic review of physical activity interventions in Hispanic adults. 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 


Eligible population 
Studies were included if the participants 
included >35% Hispanic or Latino population 
(over 18 years). Hispanics or Latinos were 
defined as persons of Cuba, Mexico, Puerto 
Rico, South or Central-America, or other 
Spanish culture or origin, regardless of race. 
 
Number of people 
Three of the interventions were very small (n 
<20, six were small (n= 20–75), five were 
medium (n=75–150), five were large (n=150–
300), and one intervention was classified 
with very large sample size (n= 869).  
 
Locality 
All studies conducted in the US. 
Interventions were limited to those published 
in English. 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
Nine of the interventions included a 
100% Hispanic population while the others 
ranged from 70–80% Hispanics (n = 6) and 
40–50% (n = 4). 
 
The age of participants in the interventions 
ranged from 18 to 95 years, although 85% (n = 
17) targeted middle-aged adults. Half of the 
interventions (n = 10) specifically targeted 
females.  
 
Excluded populations 
Exclusion criteria were articles in languages 
other than English and case studies.  
 
Low risk/high risk population 
Several of the interventions recruited specific 
populations including low income (n = 6), 
sedentary (n = 4), obese (n = 3) those with 
diabetes (n = 3) and individuals at risk for 
cardiovascular disease (n = 1). 


 
Intervention and Comparison 


Intervention 
Physical activity interventions with the 
goal of obesity prevention. All intervention 
studies were eligible for inclusion, except 
case studies.  
 
20 intervention studies were included. 65%  
of included studies (n =13)  were RCTs. Two 
of the interventions were quasi-experimental 
which did not randomize the participants, yet 
still had a control or comparison group. A 
non-experimental design was used in four of 
the interventions in which control and/or 
comparison groups were not delineated. One 
of the interventions used a qualitative non-
experimental design. 


Method of allocation 
Studies did not have to be RCTs. 65%  of 
included studies (n =13)  were RCTs. Two of 
the interventions were quasi-experimental 
which did not randomize the participants, yet 
still had a control or comparison group. A non-
experimental design was used in four of the 
interventions in which control and/or 
comparison groups were not delineated. One 
of the interventions used a qualitative non-
experimental design. 
 
Method of allocation concealment for RCTs not 
reported for individual studies. 
 
Measurement of exposure 







  


 
Theory was widely incorporated into the 
interventions, with 75% (n = 15) reporting the 
use of some theoretical framework. 
 
Community-based settings (n = 14), clinical 
settings (n = 2), family and home-based (n = 
3), and faith-based settings (n = 1) were also 
represented. 
 
Duration of the interventions ranged from 
one to three sessions (n = 2) to twelve 
months (n = 2). The duration of 90% of the 
interventions lasted less than one year; 1.5 
to 2 months (n = 6), three to four months (n = 
6) six months (n =3) and 9 months (n = 1). 
Duration within sessions also varied with 20-
30-minute phone calls to 90-minute 
educational and group-led exercise sessions. 
 
Culturally appropriate messages were 
incorporated into 45% of the interventions, 
including the use of focus groups to assist in 
the design and implementation of culturally 
relevant materials. 


N/A 
 
Comparator 
Not reported for all individual studies but were 
generally less intensive counselling, social 
support or phone contact, with less PA 
emphasis. 


 
Outcomes and Analysis 


Outcomes 
Outcomes reported in individual studies 
varied and did not appear to be specifically 
specified in the design of the systematic 
review.  
 
Outcomes meeting inclusion criteria of NICE 
review included: behaviour change relating 
to PA (reported in 90% of studies), level, 
amount and frequency of PA, number of 
participants reaching recommended levels, 
type of PA; BMI, waist to hip ratio, body fat; 
total energy expenditure. 
 
Other outcomes:- Physical fitness, cognitive 
and behavioural processes of change, lipids, 
knowledge and social support, self efficacy 
and motivation, glycemic control, 
medications, levels of depressive symptoms 
and stress. 


Outcome measurement 
Self-reported via logs and checklists (n=9 
studies), 7 day recall (n=6), pedometers (n=1), 
accelerometers (n=2). BMI was measured in 
55% (n=11) interventions. 
 
Other measures included clinical tests related 
to diabetes and/or CVD (n=9), other 
anthropometric measures (n=6), social support 
questionnaires (n=6), measures of 
acculturation (n=2), stage of change/motivation 
(n=2), fitness testing (n=4), physical activity 
attitudes/knowledge/awareness (n=4), self-
efficacy for PA (n=2) and psychological well-
being (n=2). 
 
Analysis strategy 
No statistical analysis or meta-analyses 
were conducted. The existing analysis reported 
in the reviewed articles was extracted and 
reported in a systematic format. 
 
Confounders 
Not reported 


Results 
Intervention group 
See below  


Results 
Control group 
See below 







  


  
Results – Group difference 
Physical activity (PA) 
In interventions that measured PA  as an outcome, 72% (n = 13) 
indicated an improvement. Five interventions reported an increase in 
minutes walking and/or associated METS. Three interventions reported an increase in 
individuals meeting recommended physical activity levels. Two interventions indicated an 
increase in MVPA and one an increase in VPA. 
 
Two of the interventions reported a significant decrease in BMI at follow-up. Only 25% (n = 5) 
of the interventions conducted a follow-up measure; two at 2 months, one at 6 
months, and two at 12 months. There was insufficient data to make conclusions about 
sustainability of behaviour change. 
 
Interventions that included staff from the same ethnic group of the population reportedly 
improved recruitment in one study. One study reported that participants responded favourably 
when receiving the intervention in Spanish and appreciated information addressing culture-
specific barriers to PA for Latinos. 
 
Social support increased the likelihood of participation in two of the interventions. 
 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
The authors provided a number of 
recommendations for improving interventions 
among Hispanic populations:-the importance 
of choosing activities that are appealing and 
fun as well as culturally relevant. 
Interventions among Hispanic populations 
should build on their sense of culture and 
incorporate social support .Building in 
educational opportunities as well as the 
ability for participants to enhance self-
management skills resulted in higher PA 
levels. 


Reported limitations  
Reviewer  
 
 
Author 
This is a narrative review and not a quantitative 
meta-analysis. Interventions included were 
limited to those published in English. 
 
Source of funding 
Not reported. 


 


 
 
 
 
 
 
 
 
 
 







  


Authors: Osei-Assibey G, Kyrou I, Adi Y et al  
Year: 2010 
Citation: Obesity Reviews 11(11): 769-776. 
Country of study: US 
Aim of study: Systematic review of dietary and lifestyle interventions for weight management 
in adults from minority ethnic/non-White groups 
Study design: Systematic review 
Quality score: (++, + or -): + 
 
Study (eligible and selected) population 


Eligible population 
Studies were included if at least 50% of the 
participants were non-White minority adults 
(aged >18 yrs) who were overweight or 
obese at baseline. 
Number of people 
 
Locality 
Searches for studies were not limited by 
country but all 19 included studies were 
conducted in the US. 
 
Recruitment strategy 
 
Response rate  
 


Characteristics of population 
Of 19 included studies, 14 involved African–
Americans, one non-White Hispanics, one 
Japanese Americans and three in both 
African–Americans and non-White Hispanics. 
 
Mean age 45-59 (in studies in overweight 
populations) 
 
Excluded populations 
Studies designed specifically to deal with 
eating disorders such as anorexia nervosa and 
bulimia nervosa were excluded. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


Nineteen studies met the inclusion criteria. 
 
Studies were included if:- 
(i) At least 50% of the participants were non-
White minority adults (aged _ 18 years). For 
studies with <50% non-White minorities, 
authors would be contacted for subgroup 
analysis on non-White minorities; 
(ii) Interventions were RCTs involving only 
dietary and lifestyle changes (dietary, 
physical activity or behaviour modification or 
any of these combinations);  
(iii) At least 6-month duration and  
(iv) The primary outcome measure was 
change in weight/body mass index (BMI) 
between baseline and intervention end-point. 
 


The review aimed to include studies in 
overweight as well as obese participants but 
in 17 of the 19 included studies mean 
baseline BMI was >30kg/m2 so were in 
obese groups. 
 


Method of allocation 
Randomisation – only RCTs included. 
 
Measurement of exposure 
Not reported 
 
Comparator 
Varies across studies but generally usual care 
or less intervention or less intensive 
intervention. 
 
See results section for control groups of 
individual studies in overweight populations. 







  


So when reporting results we have included 
separate analysis of 1) the studies that were 
in overweight participants and 2) the 
combined analysis and conclusions from the 
overall review which includes people who 
were overweight and/or obese at baseline. 
 
Outcomes and Analysis 


Outcomes 
Weight or BMI change between baseline and 
endpoint. 


Outcome measurement 
Not reported for individual studies 
 
Analysis strategy 
No meta-analysis conducted – narrative 
synthesis 
 
Confounders 
Note that majority of included studies in obese 
populations. However data for individual 
studies in overweight populations has also 
been reported separately (in this review and 
below). 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
The review aimed to include studies in overweight as well as obese participants but in most of 
the included studies mean baseline BMI was >30kg/m2 so were in obese groups. 
 
Nineteen studies were included but only 2 were in overweight, BMI 25-30 kg/m2 (rather than 
obese) populations:  
 
The overall conclusions of the review (narrative synthesis) and the conclusions of the individual 
studies in overweight people are reported below. 
 
Overall conclusions (overweight and obese included) 
Most of the included dietary and lifestyle interventions achieved positive weight management 
results in people from minority ethnic groups. 
1) There is some evidence that group/family based interventions are effective in African 
Americans compared to individual interventions; 2) that low fat diets are effective in Black and 
Hispanic populations 3) that nutrition education and cookery classes with provision of fruit and 
vegetables are effective in African Americans; 4) there is some evidence that web based 
tailored weight management programmes (healthy eating and PA) are more effective than web 
based information only. 
 
Interventions in overweight people 
Interventions in people with pre-diabetes or diabetes 
One study (Liao et al 2009) in people with impaired glucose tolerance . Significant weight loss 
was achieved in intervention group (-1.8 +/- 0.5 vs 0.7 +.- 0.6 kg, p= 0.002). Intervention was 
dietary advice based on AHA step 2 diet plus endurance exercise. Control group followed AHA 
step 1 diet plus stretching exercise. 
Low fat diet vs general dietary info 







  


One study (Hall et al 2003). Intervention group received dietary advice to reduce fat intake to < 
20% E, control group received a pamphlet on general dietary guidelines. Both groups lost 
weight but difference between groups not stat sig. 
Peer educator intervention 
One study aimed at weight gain prevention (mean BMI 33, but prevention intervention) 
(Kennedy et al 2009). Nutrition education and cookery classes delivered by peer educators to 
African American women and provision of fruit and veg. Significant weight loss in the 
intervention group compared to control (-2.0 +/-3.2 vs 1.1 +/- 2.0 kg). 
Web based tailored weight management programme vs web based information only 
One study (Rothert et al, mean BMI 32 but prevention/management intervention). Significantly 
greater weight loss in web based weight management programme (healthy eating and PA) 
compared with information only group  -1.21 +/-0.1 vs -0.48 +/- 0.2 kg (p=0.007). 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
 
General comments 
As the Ossei-Assibey review aimed to 
include studies in both overweight and obese 
participants, and only overweight participants 
were included in the review for NICE, both 
the overall results of the review and the 
results of individual studies in overweight 
participants have been included. 


Reported limitations  
Reviewer  
 
 
Author 
Significant drawbacks were noted for 
several of these studies, such as small sample 
size, high attrition rates and lack of follow-up 
data. Better quality and long-term trials are 
required in order to investigate in detail the 
effectiveness of lifestyle changes for weight 
management in these populations. 
 
Source of funding 
Not reported 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







  


Authors: Webb MS, Rodríguez-Esquivel D, Baker EA 
Year: 2010 
Citation: American Journal of Health Promotion 25(2): 109-118 
Country of study: US 
Aim of study: Systematic review of smoking cessation interventions among Hispanics in the 
United States 
Study design: Systematic reviews 
Quality score: (++, + or -): - 
 
Study (eligible and selected) population 


Eligible population 
Healthy Hispanic adults living in the US 
 
Number of people 
Not reported for individual studies or meta-
analysis 
 
Locality 
US 
 
Recruitment strategy 
Not reported for individual studies 
 
Response rate  
Not reported for individual studies 


Characteristics of population 
The age range of included studies was 35-44 
(mean 40.70 SD 3.21).  
 
Excluded populations 
Non- Hispanic adults, non US studies 
 
Pregnant women, medical patients, 
adolescents, or non-U.S. smokers were 
excluded, studies without a control 
group were excluded from meta-analysis. 
 
Low risk/high risk population 
N/A 


 
Intervention and Comparison 


Smoking cessation interventions in healthy 
Hispanic adults living in the US. 
 
Interventions consisted of self-help, nicotine 
replacement therapy, and community-based 
interventions, as well as individual, group, 
and telephone counselling.  


Method of allocation 
Any intervention eligible for inclusion but 
studies included in meta-analysis had to be 
RCTs. 
Methods of randomisation or allocation 
concealment not reported for individual studies. 
 
Measurement of exposure 
N/A 
 
Comparator 
No control group for some studies. Details of 
control group for individual studies reported in 
results section. 


 
Outcomes and Analysis 


Outcomes 
Smoking abstinence, quit rates or current 
smoking rates. 


Outcome measurement 
Self-reported and biochemically verified 
 
Analysis strategy 
Meta-analysis of 5 RCTs and narrative 
synthesis of 12 studies. 
 







  


Confounders 
Authors report for some studies there were 
differences in intensity and frequency of 
contact between intervention and control 
groups. 


Results 
Intervention group 
See below  


Results 
Control group 
See below 


  
Results – Group difference 
12 studies were included in the systematic review and 5 RCTs in the meta-analysis. 
 
From meta-analysis of 5 studies, there was evidence for the efficacy of smoking cessation 
interventions at the end of treatment (odds ratio, 1.54; 95% confidence interval, 1.09-2.16), 
which was attenuated in the longer term.  
 
Self-help: Two studies examined self-help smoking cessation. One trial examined a Spanish 
language mood management and written smoking cessation messages delivered immediately 
or delayed (3 months). There was greater 7-day point prevalence abstinence for the immediate 
intervention compared to the delayed group at 3 months (22.5% vs 10.8%, however results 
were not significant based on biochemical confirmation of smoking status. Another study 
examined the effect of self-help materials, including an incentive postcard in a quasi-
experimental trial (no control group). Respondents reported abstinence rates of 21% at 3 
months and 14% at 14 months of which 8% were biochemically verified. 
 
Nicotine-replacement therapy (NRT): Two studies included: One was a double-blind RCT in 
which smokers were randomly assigned to receive 10 weeks of NRT or placebo patches. All 
participants received additional behavioural support by telephone and clinic visits. 
Biochemically confirmed abstinence rates were greater for the nicotine patch compared to 
placebo (63% vs 35%) at 6 weeks and 10 weeks (46% vs 35%). In another descriptive quasi-
experimental trial, smokers interested in quitting were provided with nicotine patches, 
lozenges, gum or buproprion. Based on self-report, 63% of participants reported smoking 
cessation at 8 to 12 weeks and 44% were abstinent at 6 months. 
 
Individual counselling: Two studies examined individual counselling for smoking cessation. 
One RCT examined culturally specific individual counselling delivered during home visits by 
community health advisors. Biochemically confirmed abstinence rates were greater for the  
intervention (19%) compared to the control (7%). However, there were differences in intensity 
and frequency between arms of the study. Another study examined brief individual counselling 
based on motivational interviewing and NRT. Less acculturated Hispanics were more likely to 
quit smoking compared to bicultural Hispanics and non-Hispanic white groups at 3 months 
(34% vs 20% vs 24%) and 6 months (21% vs 9% vs 18%). 
 
Group counselling: Two studies examined group counselling smoking cessation interventions. 
One RCT tested a culturally specific group based cessation intervention (weekly 2 hour 
sessions, story therapy, a buddy system, maintenance self-help materials plus supportive 
telephone calls) versus a self-help control (self-help materials and a bimonthly telephone call). 
There were no significant differences between groups at 6 and 12 month follow up. Another 
study used group counselling based on cognitive behavioural therapy. A non-controlled 
intervention consisted of 6 group counselling sessions conducted in Spanish and NRT. At the 
end of treatment 14% (biochemically confirmed) had quit with 18% and 13% self-reported 
cessation rates at 3 and 6 month follow up. 
 
Telephone counselling: One trial tested a telephone based behavioural intervention. Callers to 







  


the National Cancer Information service received either enhanced counselling (4 telephone 
contacts) or standard counselling (one telephone contact plus self-help materials). The calls 
consisted of practical counselling (identification of triggers to smoke and strategies for coping), 
supportive counseling, and strategies to increase social support from significant others. 
Motivational enhancement and a culturally tailored approach were also used. The enhanced 
programme produced greater 7 day point prevalence abstinence (27.4%) compared with the 
standard condition (20.5%) at the 3 month follow up. 
 
Community based interventions: Three studies used community based interventions to 
promote smoking cessation. One study compared a comprehensive intervention (cessation 
counselling, media campaign and community network with a media only campaign or no 
intervention. There were no statistically significant differences in smoking results across the 
three follow-up assessments, which occurred over 4 years. Biochemically confirmed smoking 
cessation rates were also low. Another non-controlled community study found that exposure to 
a campaign involving widely distributed self-help materials, a media campaign and outreach by 
community health workers was unrelated to smoking cessation. However smokers exposed to 
the campaign were more likely to make an attempt to quit. In another trial in which 20 
communities were randomised to either a community cancer prevention intervention or no 
intervention there were no differences in current smoking (15.7%) between the intervention 
and control communities (13.6%). However, the smoking cessation intervention was a minor 
part of the overall intervention. 
 
Trends, Limitations, Comments and Source of Funding 


Significant trends 
General comments 
 


Reported limitations  
Reviewer  
 
Author 
Short follow up periods for some studies, lack 
of RCTs, small sample sizes, self-report data 
for some studies. 
Participants in most of the studies were 
Mexican American which limits generalizability 
to other US Hispanic populations. 
 
Source of funding 
Not reported 


 


 


 


 


 


 


 


 


 







  


Systematic reviews not included but presented for information 
 
Fitzgibbon ML, Tussing-Humphreys LM, Porter JS, Martin IK, Odoms-Young A, Sharp 
LK. (2012). Weight loss and African-American women: a systematic review of the 
behavioural weight loss intervention literature. Obesity Reviews 13(3): 193-213 
The excess burden of obesity among African–American women is well documented. 


However, the behavioural weight loss intervention literature often does not report results by 


ethnic group or gender. The purpose of this article is to conduct a systematic review of all 


behavioural weight loss intervention trials published between 1990 and 2010 that included 


and reported results separately for African– American women. The criteria for inclusion 


included (i) participants age >18 years; (ii) a behavioural weight loss intervention; (iii) weight 


as an outcome variable; (iv) inclusion of African–American women; and (v) weight loss 


results reported separately by ethnicity and gender. The literature search identified 25 


studies that met inclusion criteria. Our findings suggest that more intensive randomized 


behavioural weight loss trials with medically at-risk populations yield better results. Well- 


designed and more intensive multi-site trials with medically at-risk populations currently offer 


the most promising results for African–American women. Still, African–American women lose 


less weight than other subgroups in behavioural weight loss interventions. It is now critical to 


expand on individual-level approaches and incorporate the biological, social and 


environmental factors that influence obesity. This will help enable the adoption of healthier 


behaviours for this group of women disproportionately affected by obesity.  
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APPENDIX B. Summary of quality of included studies  
 


APPENDIX B1. Quality assessment for primary studies 
Key to headings – Section A: Selection Bias - 1. Appropriate randomisation. 2. Concealment of allocaton. 3. Groups comparable at baseline. 3b. Selection bias and its effect. Section 
B: Performance Bias - 1. Groups received same care. 2. Participants’ ‘blind’ to allocation. 3. Care-givers’ ‘blind’ to allocation. B3 Performance bias and its effect. Section C: Attrition 
Bias – 1. Equal length of follow-up. 2. Comparable treatment completion. 3. Comparable outcome data. 3b. Attrition bias and its effect. Section D: Detection Bias – 1. Appropriate 
length of follow-up. 2. Precise definition of outcome. 3. Valid and reliable method. 4. Investigators ‘blind’ to participants’ exposure to intervention. 5. Investigators ‘blind’ to confounding 
/ prognostic factors. 5b. Detection bias and its effect. NA: Not applicable. See tool in Appendix H.2 
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(2009) 


No No N/A High N/A No No High Yes N/A N/A Uncl
ear 


No Yes Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Unclear - 
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Sheeran 
(2013) 


Yes Yes Uncle
ar 


Low Yes Yes Uncle
ar 


Low Yes Yes Yes Low Uncl
ear 


Yes Yes Uncle
ar 


Yes Low Low ++ 


Stadler 
(2009) 


Yes Uncle
ar 


Yes Low Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Yes Yes Yes Low No Yes Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Low ++ 


Turner 
(2003) 


N/A N/A N/A High N/A N/A N/A High N/A N/A N/A High Uncl
ear 


No Yes N/A N/A High High - 


Ueda 
(2004) 
 


Uncle
ar 


Uncle
ar 


Uncle
ar 


Uncle
ar 


Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Yes Yes Yes Low No Yes Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Unclear + 


Vogt 
(2012) 


Uncle
ar 


Uncle
ar 


Yes Uncle
ar 


Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Yes Yes Yes Low Yes Yes Yes Uncle
ar 


Uncle
ar 


Low Low ++ 


Williams 
(2010) 


Uncle
ar 


Uncle
ar 


Uncle
ar 


Uncle
ar 


Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Yes Yes Yes Low Yes Yes Yes Uncle
ar 


Uncle
ar 


Low Low ++ 


Wright 
(2011) 


Yes Yes No Uncle
ar 


Yes No No Uncle
ar 


Yes Yes Uncle
ar 


Uncl
ear 


Uncl
ear 


Yes Yes Yes No No Unclear + 


Yoshikawa 
(2009) 


No Uncle
ar 


Yes Uncle
ar 


Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Yes Yes Yes Low No Yes Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Unclear + 


Zautra 
(2012) 


Uncle
ar 


Uncle
ar 


Uncle
ar 


Uncle
ar 


Yes No Yes Low Yes Yes Yes Low No Yes Yes Uncle
ar 


Uncle
ar 


Uncle
ar 


Low ++ 
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APPENDIX B2. Quality assessment of systematic reviews (AMSTAR) 
Key: 1. ‘a priori design; 2. Duplicate study selection and data extraction?;  3. Comprehensive literature search; 4. Status of publication as an inclusion criterion?; 5. List of studies 
(included and excluded provided)?;  6. Characteristics of the included studies provided? 7. Scientific quality of the included studies assessed and documented?; 8. Scientific quality of 
the included studies considered in formulating conclusions?; 9. Appropriate method to combine findings; 10. Publication bias; 11. Conflict of interest. See tool on Appendix H.4 


Ranking: key questions are 2, 3, 6, 7, 8.  If yes to all 5, then review ranked ++; if scores 3-4 then +; if scores 1-2 then - 


AMSTAR 


      Items   


Author (Year) Code Study design 1 2 3 4 5 6 7 8 9 10 11 Ranking 


Armstrong (2011) R3 WL Systematic review C/A Yes Yes Yes No Yes Yes Yes Yes Yes No ++ 


Esposito (2011) R3 WL Systematic review No Yes Yes Yes No Yes Yes Yes Yes Yes No ++ 


Zbikowski (2012) R3 SMO Systematic review No C/A No Yes No No C/A C/A No No No - 


Lindson (2010) R3 SMO Systematic review Yes No Yes C/A Yes Yes Yes Yes Yes Yes No + 


Rees (2013A) R3 DIET Systematic review Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No ++ 


Rees (2013B) R3 DIET Systematic review Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No ++ 


Hooper (2012) R3 DIET Systematic review Yes Yes Yes C/A Yes Yes C/A C/A Yes Yes No + 


Rioux (2013) R3 PA mm Systematic review No C/A No No No Yes Yes Yes No No No + 


Leavey (2011) R3 PA mm Systematic review No C/A Yes Yes No No No No No No No - 


Foster (2013 Coch) R3 PA mm Systematic review Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No ++ 


Foster (2013 Coch B) R3 PA mm Systematic review Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No ++ 


Foster (2013 Coch C) R3 PA mm Systematic review Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No ++ 


Davies (2012) R3 PA mm Systematic review No C/A Yes No No Yes Yes Yes No Yes No + 


Conn (2011) R3 PA mm Systematic review C/A Yes Yes Yes No Yes C/A C/A Yes No No + 


Abioye (2013) R3 PA mm Systematic review No Yes Yes No No Yes Yes Yes Yes Yes No ++ 


Aalbers (20110 R3 LC Systematic review No Yes No No No Yes Yes Yes Yes Yes No + 


Bolam (2013) R3 PA Systematic review No Yes Yes No No Yes Yes Yes No No No ++ 


Cavill (2012) R3 PA Systematic review No C/A Yes No No Yes No C/A No No No - 


Ferreira (2012) R3 PA Systematic review Yes Yes Yes Yes Yes No C/A No Yes No C/A - 
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Hobbs (2013) R3 PA Systematic review Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No ++ 


Cleland (2013) R3 DG Systematic review No Yes Yes C/A No Yes Yes Yes Yes Yes No ++ 


Chapman (2013) R3 DG Systematic review No Yes Yes C/A No Yes C/A Yes Yes C/A No + 


Ali (2012) R3 LC mm Systematic review No Yes Yes C/A No No Yes C/A Yes Yes No + 


Ebrahim (2011) R3 LC mm Systematic review Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No ++ 


Hopper (2011) R3 LC mm Systematic review No Yes No No No Yes C/A C/A Yes Yes No - 


Wu (2011) R3 CE Systematic review No Yes Yes Yes No C/A Yes Yes No C/A Yes + 


Webb (2010) R3 DG Systematic review No C/A Yes Yes No C/A C/A Yes Yes No No - 


Coles (2012) R3 DG Systematic review No Yes Yes Yes No Yes Yes Yes No No No ++ 


Conn (2012) R3 DG Systematic review No C/A Yes Yes No No C/A Yes Yes Yes No - 


Cleland (2012) R3 DG Systematic review No C/A Yes Yes No Yes Yes Yes Yes No No + 


Ickes (2012) R3 DG Systematic review No Yes Yes Yes No Yes No No No No No + 


Ossei-Assibey (2010) R3 DG Systematic review No C/A Yes Yes No Yes Yes Yes Yes No No + 


 


CODES 


R3 CE = Review 3 Cost-effectiveness 
R3 DG = Review 3 Disadvantaged Groups 
R3 DIET = Review 3 Diet 
R3 LC = Review 3 Lifestyle Combined 
R3 LC mm = Review 3 Lifestyle Combined Mainly Midlife 
R3 PA = Review 3 Physically Active 
R3 PA mm = Review 3 Physically Active Mainly Midlife 
R3 SMO = Review 3 Smoking 
R3 WL = Review 3 Weight Loss 
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APPENDIX B3. Quality assessment for economic and cost-effectiveness studies 
Key to headings –  Section 1: Applicability 1.1 Is the study population appropriate? 1.2 Are the interventions and services appropriate? 1.3 Is the healthcare system sufficiently similar 
to the current UK NHS context? 1.4 Are costs measured from the NHS and personal social services perspective? 1.5 Are non-direct health effects on individuals excluded? 1.6 Are 
both costs and health effects discounted at an annual rate of 3.5%? 1.7 Is the value of health effects expressed in terms of quality-adjusted life years? 1.8 Are changes in health-
related quality of life reported directly? 1.9 Is the valuation of changes in HRQoL representative of the general public? Section 2: Study limitations 2.1 Does the model structure 
adequately reflect health condition? 2.2 Is the time horizon sufficiently long? 2.3 Are all important and relevant health outcomes included? 2.4 Are the estimates of baseline health 
outcomes from the best available source? 2.5 Are the estimates of relative treatment effects from the best available source? 2.6 Are all important and relevant costs included? 2.7 Are 
the estimates of resource use from the best available source? 2.8 Are the unit costs of resources from the best available source? 2.9 Is an appropriate incremental analysis 
presented? 2.10 Are all important parameters subjected to appropriate sensitivity analysis? 2.11 Is there no potential conflict of interest? See tool in Appendix H.5 


 


Economic Quality Assessment  


Reference 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 2.10 2.11 
Total 


Annemans (2007) yes No yes yes no yes yes yes no yes yes yes yes no no yes yes yes yes no + 


Anokye (2011) yes yes yes yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes ++ 


Begh (2011) yes yes yes no yes yes yes no no yes yes yes yes yes ?? ?? ?? yes no yes + 


Blankers (2011b) yes yes yes yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes ++ 


Bós (2011) yes yes yes yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes ++ 


Dalziel (2006) yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes ?? yes ++ 


Smith (2011) yes yes no no no na no yes na yes yes yes yes yes yes yes yes yes ok yes + 


 


Note: *All studies in obese participants. Included for information only. 
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APPENDIX C. Review Team 


 
C1. Expertise 
Professor Carol Brayne – Professor Carol Brayne is Professor of Public Health Medicine in 


Department of Public Health and Primary Care in the University of Cambridge, Director of the 


Cambridge Institute of Public Health, and Lead of the Dementia, Frailty and End of Life 


theme in CLAHRC East of England1 and the NIHR School of Public Health Research (SPHR) 


Ageing Well Programme. Professor Brayne is a medically qualified epidemiologist and public 


health academic. Since the mid-1980s her main research area has been longitudinal studies 


of older people following changes over time in cognition, dementia natural history and 


associated features with a public health perspective. She is lead principal investigator in the 


group of MRC Cognitive function and Ageing Study (CFAS), which has informed and will 


continue to inform national policy and scientific understanding of dementia in whole 


populations. Her group’s relevant achievements include the definitive systematic reviews of: 


the diagnosis of mild cognitive impairment; the effect of stroke on incident dementia; and the 


effect of statins on the prevention of vascular dementia. Ongoing work includes Alzheimer’s 


Society-funded systematic reviews of early non-pharmacological intervention for dementia 


and population screening for dementia; NIHR Cochrane programme of reviews of diagnostic 


test accuracy for dementia, and work on diabetes and dementia with the Alzheimer’s Society 


Vascular Dementia Systematic Review group.  


 


Dr Louise Lafortune – Dr Lafortune is a Senior Research Associate for the Public Health and 


the Dementia, Frailty and End of Life theme in CLAHRC East of England, and the scientific 


coordinator of the NIHR SPHR Ageing Well Programme, which aims are to strengthen the 


evidence base for cost-effective and equitable public health interventions for older 


populations. Louise is specialised in Public Health and Ageing, and has nine years of 


industry experience in clinical trial, health economics and outcomes research.  She has been 


involved in several projects aimed at improving care for frail older people (e.g. helped 


developed the joint strategic needs assessment (JSNA) for older people; support the ongoing 


development of integrated care for older people). In particular, she leads a programme of 


systematic reviews on population screening for dementia; co-lead the NIHR Cochrane 


programme of diagnostic test accuracy reviews for dementia; a review of systematic reviews 


looking at non-pharmacological interventions for behavioural problems, and a wide scope 


review of the literature looking at outcomes and quality of non-pharmacological interventions 


in early dementia. Her research interests encompass the development, evaluation and 


implementation of interventions and service delivery models aimed at improving care for 


individuals with complex health and social care needs, namely frail older people. Concerned 


                                                   
1 CLAHRC CP: Collaboratives for Leadership in Applied Heatlh Research and Care for East of England ( 
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with the practical application of research findings for patient benefits, her responsibilities 


include knowledge synthesis, public health analysis and evaluation of changes in services 


configuration and delivery resulting from the use of research.  


 


Dr Sarah Kelly  – Dr Kelly is an experienced systematic reviewer. Sarah was lead reviewer 


on a systematic review for the World Health Organisation Nutrition Guideline development 


group on the evidence for a relationship between sugar consumption and dental caries that 


was used to develop World Health Organisation (WHO) guideline recommendations. Dr Kelly 


was project coordinator and information specialist for a systematic review of the diet, nutrition 


and physical activity determinants of obesity for the World Cancer Research Fund (WCRF) 


that contributed to the major WCRF publication ‘Diet, Nutrition and Physical Activity 


determinants of Cancer (2007)’. She is lead reviewer on two Cochrane systematic reviews 


relating to nutrition and coronary heart disease and has contributed to a number of other 


Cochrane reviews about childhood obesity. She was also a reviewer on 2 systematic reviews 


on tracking of lifestyle behaviours from childhood to adulthood. Sarah has recently completed 


working on the Dementia Priority Setting Partnership with the James Lind Alliance and the 


Alzheimer’s Society. The project aimed to identify research priorities for dementia from a 


stakeholder survey including healthcare professionals, patients, carers, relatives of people 


with dementia that involved data management, formatting and checking of research 


questions against the existing evidence base for dementia and development of an evidence 


based research framework for dementia. Sarah has extensive experience in designing and 


drafting protocols, database searching and systematic search strategies, study selection and 


data-extraction, quality assessment, analyses and drafting of reviews. 


 


Steven Martin – Mr Martin is an experienced Research Associate at the Cambridge Institute 


of Public Health (CIPH).  During his time at the CIPH Steven has contributed to a number of 


research programmes around dementia and old age.  In particular he has worked as the 


main systematic reviewer on a wide scoping systematic review looking at non-


pharmacological interventions in early dementia and a qualitative review looking at attitudes 


and preferences with regards to screening for dementia. He is experienced at writing search 


strategies, undertaking data extraction, quality assessment and synthesis of qualitative, 


quantitative and mixed-methods research.  Steven’s interests include the design, 


interpretation and synthesis of epidemiological evidence, with a particular focus on 


methodology and translational research aimed at improving health outcomes for vulnerable 


communities in society.  


 
Isla Kuhn – Ms Khun is Reader Services Librarian at the University of Cambridge Clinical 


School supporting the review team. Isla is an experienced librarian and has work with the 
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team on all their evidence synthesis projects across a range of topics, specially ageing well 


and dementia.  


 
Dr Nadja Smailagic – Dr Smailagic is a full time systematic reviewer on a NIHR funded 


Cochrane Collaboration programme of fifteen diagnostic test accuracy reviews for dementia. 


Nadja has extensive experience in designing and drafting protocols, study selection and 


data-extraction, quality assessment, analyses and drafting of reviews. Nadja is a GP with a 


background in mental health. In her previous role, she was responsible for developing the 


research agenda for a Mental Health Services for Older People (MHSOP) at the 


Nottinghamshire Healthcare NHS Trust. That involved negotiation with the Clinical 


Effectiveness and Clinical Governance for MHSOP, which led to the development of the 


‘MHSOP Evidence into Practice Group’. Nadja also co-lead the Dementia ‘Managed 


Innovation Network.  


 


C2. Role in the review process 
Core Staff Roles & responsibilities 
Principal investigators 
 Louise Lafortune (LL) 
 Carol Brayne (CB) 


 
 Scientific & clinical oversight of the project 
 Approval of reports before sending to NICE 


Scientific coordinator / project 
management / Third reviewer 
Louise Lafortune (LL) 


 Direct contact for NICE 
 Project management 
 Technical support for development of protocols, 


searches, quality assessment tools, data 
extraction forms 


 Third reviewer for selection of studies 
 Quality assessment and analysis 
 Writing of draft report, final editing and approval 
 Main presenter at PHAC meetings (supported by 


SK) 


First Systematic Reviewer 
 Sarah Kelly (SK) 


 Drafting of protocols, search strategies, running 
searches (with support from Clinical School 
librarian), scanning titles, selecting full text, quality 
assessment, analysis and writing of draft reports 


 Main presenter at PHAC meetings (supported by 
LL) 


Second Systematic Reviewer  
 Steven Martin (SM) 


 Support first & third reviewers with listed tasks 


Admin/Technical Support 
 Andy Cowan (AC) 


 Ordering, printing, scanning, listing, sorting 
articles; preparing reference lists & bibliographies 
(using word, excel and Endnote mainly) 


 Keeping all project files in order (according to 
structure agreed with NICE & official processes 
etc.) 
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 Chasing authors for information 
 Helping with formatting reports, tables, 


presentations, etc. (according to NICE manuals) 


Extended team  
Nadja Smailagic 
 
 


 Third reviewer (where/when necessary as 
arbitrator will resolve disagreements)  (e.g. 
inclusion of studies, quality assessment, analysis) 


 Technical support (e.g. on quality assessment, 
data extraction, analysis) 


 


 


C3. Conflicts of interest 


Dr Louise Lafortune, who co-led the project with Professor Brayne, is a topic expert on the 


new PHAC in relation to the topic of Disability, Dementia and Frailty.  
 
The potential conflict of interest (CoI) is with drafting of new recommendations based on 


evidence that originates from the reviews her team has produced. She has no conflict 


regarding evidence from other sources, nor in commenting / advising on recommendations 


based on evidence from any source once they have been drafted. This potential CoI was 


handled as follows: 


 For meetings - and parts of meetings - where evidence that has not come from her team 


was considered, she worked as a full PHAC member.  


 In meetings (or the parts of meetings) where evidence reviews from her team was 


presented and discussed, she stepped back from the PHAC role and became a 


presenter / advisor to the committee. She discussed her team’s reviews and advise the 


committee on how to interpret / use the evidence they contain, however she did not then 


take an active part in drafting new recommendations based on those reviews.  


 


The other members of the team have no conflict of interest to declare. 
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APPENDIX D. Search strategies 


D1. Sample search strategy used to identify systematic reviews  
Sample search: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 
MEDLINE(R) <1946 to Present> 


Note: Searches terms were modified were necessary when searching other databases.  


-------------------------------------------------------------------------------- 


1     (prevent* or barrier* or facilitat* or hinder* or block* or obstacle* or restrict* or restrain* or 
obstruct* or inhibit* or impede* or delay* or constrain* or hindrance* or uptake or "take up" or 
increas* or decreas* or reduc* or impact* or effect* or improve* or enhance* or encourag* or 
support* or promot* or optimiz* or optimis* or adher* or access* or motivat* or accept* or 
satisfaction or compliance or comply or complie* or refus* or availabl* or provision* or provid* 
or offer or incentive* or utiliz* or utilis*).ti,ab. (11817672) 


2     ((health* adj3 (behavior* or behaviour*))  


or ((ageing or aging) adj3 (well or success* or positive* or active* or healthy))  
or (food* adj3 choice*) or dieting or (diet* adj3 (health* or balance* or fat* or salt* or 
sugar* or mediterranean or choice* or improv* or unhealthy))  
or ((fruit* or vegetable* or salt* or fat* or sugar*) adj3 (intake* or consum* or eat* or 
ate))  
or (undernutrition or undernourish* or under-nutrition* or under-nourish*)  
or (multimicronutrient* or multi-micronutrient* or micronutrient* or micro-nutrient* or 
multinutrient* or multi-nutrient*)  
or ("five a day" or "5 a day")  
or ("health check" or "check-up")  
or "health MOT*"  
or ((eye* or sight* or vision* or visual* or hearing) adj3 (test* or check* or screen*))  
or (smok* or tobacco or cigar* or nicotine)  
or ((alcohol* or drunk* or drink*) adj3 (consum* or misuse* or abuse* or intoxicat* or 
harmful or excess* or binge* or hazardous* or heavy or temperance or abstinence))  
or temperan*  
or teetotal*  
or (lonely or lonli*)  
or (socialis* or socializ*)  
or (social* adj3 (isolat* or network* or contac* or alien*))  
or (cognitive adj2 stimulat*)  
or (sedentary or exercis* or sport*)  
or "physical condition*"  
or (balance* and (exercis* or retrain* or re-train* or reeducat* or re-educat*))  
or inactiv*  
or (walk* or run* or jog* or swim* or danc* or garden* or cycl* or bicycl* or bike* or 
recreation*)  
or ("resistance training" or "acquatic exercis*" or "wellness centre*" or "wellness 
center*")  
or ("weight gain*" or "weight los*" or "overweight" or "over weight") or (obesity and 
"related behavio*")  
or (overeat* or "over eat")  
or (waist* adj3 (circumference* or measur*))  
or ((bmi or "body mass index") adj3 (gain* or loss* or lose* or lost or change*))  
or (weight adj2 (cycling or reduc* or los* or maint* or decreas* or increas* or watch* 
or control*))  
or "weight change*"  
or ((behavio?r* or lifestyle or "life style") adj3 (change* or changing or modification or 
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modify or modifying or therapy or therapies or program* or intervention* or counsel*))  
or ((physical* or keep* or cardio* or aerobic or fitness) adj3 (fit* or activ* or train*))  
or ((physical* or game* or leisure* or fitness) adj5 (event* or setting* or sector* or 
program* or venue* or site* or center* or centre*))  
adj3  
(prevent* or barrier* or facilitat* or hinder* or block* or obstacle* or restrict* or 
restrain* or obstruct* or inhibit* or impede* or delay* or constrain* or hindrance* or 
uptake or "take up" or increas* or decreas* or reduc* or impact* or effect* or improve* 
or enhance* or encourag* or support* or promot* or optimiz* or optimis* or adher* or 
access* or motivat* or accept* or satisfaction or compliance or comply or complie* or 
refus* or availabl* or provision* or provid* or offer or incentive* or utiliz* or 
utilis*)).ti,ab. (11815615) 


3     exp health behavior/ (99406) 


4     exp risk reduction behavior/ (7429) 


5     exp health promotion/ (54839) 


6     exp primary prevention/ (114054) 


7     exp preventive medicine/ (32336) 


8     exp life style/ (64645) 


9     exp food habits/ (21115) 


10     exp food preferences/ (10035) 


11     exp nutrition therapy/ (80294) 


12     exp vision tests/ (80635) 


13     exp hearing tests/ (37970) 


14     exp smoking/ (124015) 


15     exp smoking cessation/ (20976) 


16     exp "tobacco use disorder"/ (8399) 


17     exp "tobacco use cessation"/ (21675) 


18     exp tobacco smoke pollution/ (10679) 


19     exp alcohol drinking/ (52735) 


20     exp alcohol deterrents/ (4190) 


21     exp drinking behavior/ (58207) 


22     exp temperance/ (2609) 


23     exp loneliness/ (2167) 


24     exp exercise/ (111288) 


25     exp sports/ (110890) 


26     exp exercise therapy/ (29819) 


27     exp physical exertion/ (52630) 
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28     exp physical fitness/ (21873) 


29     exp "physical education and training"/ (13326) 


30     exp exercise test/ (50193) 


31     exp walking/ (19952) 


32     exp running/ (13374) 


33     exp jogging/ (690) 


34     exp bicycling/ (7564) 


35     exp swimming/ (18600) 


36     exp dancing/ (1824) 


37     exp gardening/ (462) 


38     exp fitness centers/ (336) 


39     exp sedentary lifestyle/ (2461) 


40     or/3-39 (982650) 


41     1 and 40 (624194) 


42     2 or 41 (927623) 


43     meta-analysis as topic/ (14016) 


44     meta-analys*.tw. (61279) 


45     metaanaly*.tw. (1363) 


46     Meta-Analysis/ (50578) 


47     (systematic adj (review*1 or overview*1)).tw. (52517) 


48     exp Review Literature as Topic/ (7590) 


49     or/43-48 (123666) 


50     Comment/ (570485) 


51     Letter/ (823596) 


52     Editorial/ (347012) 


53     animal/ (5460677) 


54     human/ (13571801) 


55     53 not (53 and 54) (3939518) 


56     50 or 51 or 52 or 55 (5192193) 


57     49 not 56 (115029) 


58     exp middle age/ (3327213) 


59     (middle adj age*).ti,ab. (33553) 
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60     (baby adj2 boomer*).ti,ab. (755) 


61     (midlife or "mid life" or midlives or "mid lives").ti,ab. (3816) 


62     or/58-61 (3339411) 


63     adult*.ti,ab. (820544) 


64     exp Young Adult/ (345598) 


65     exp Adult/ (5579820) 


66     or/63-65 (5994172) 


67     "single parent*".ti,ab. (1849) 


68     minorit*.ti,ab. (44436) 


69     "free school meal*".ti,ab. (51) 


70     ((low* or work*) adj4 class*).ti,ab. (18291) 


71     unemployed*.ti,ab. (5351) 


72     (low* adj3 (income* or wage* or pay*)).ti,ab. (28835) 


73     ("income support*" or "housing benefit*" or "child support*" or "unemployment 
benefit*").ti,ab. (537) 


74     poverty.ti,ab. (15360) 


75     (deprive* or deprivation*).ti,ab. (63372) 


76     ethnic*.ti,ab. (88627) 


77     ((vulnerable or disadvantaged or "at risk" or "high risk" or "low socioeconomic status" or 
neglect* or affected or marginal* or forgotten or non-associative or nonassociative or 
unengaged or hidden or excluded or transient or inaccessible or underserved or stigma* or 
inequitable) and (people or population* or communit* or neighbourhood*1 or neighborhood*1 
or group* or area*1 or demograph* or patient* or social*)).ti,ab. (740630) 


78     (immigrant* or migrant* or asylum or refugee* or undocumented).ti,ab. (33474) 


79     (born adj2 overseas).ti,ab. (217) 


80     (displaced and (people or person*1)).ti,ab. (904) 


81     (homeless or vagrant*).ti,ab. (5618) 


82     (((language* or communicat*) and (barrier* or understand* or strateg* or proficien*)) or 
translat* or interpret* or (cultur* and competen*)).ti,ab. (527336) 


83     (illiteracy or illiterate*).ti,ab. (3622) 


84     (traveller*1 or Gypsies or Gypsy or Gipsy or Gipsies or Romany or Romanies or 
Romani or Romanis or Romani or Romanis or Roma).ti,ab. (6115) 


85     exp Poverty/ (31438) 


86     exp Ethnic Groups/ or exp Minority Groups/ (121433) 


87     exp Unemployment/ (5168) 
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88     exp Single Parent/ (1044) 


89     exp Homeless Persons/ (6489) 


90     (homeless* or vagrant* or tramp or tramps or "street person" or "street people" or 
(sleep* adj3 rough)).ti,ab. (7739) 


91     exp "Emigration and Immigration"/ (23559) 


92     exp "Emigrants and Immigrants"/ (5643) 


93     exp refugees/ (6697) 


94     exp Communication Barriers/ (4818) 


95     Language/ (27562) 


96     exp gypsies/ (617) 


97     exp bisexuality/ or exp homosexuality/ or exp homosexuality, female/ or exp 
homosexuality, male/ (22600) 


98     exp Transgendered Persons/ (103) 


99     (lesbian* or gay* or homosexual* or bisexual* or transgender* or trans-gender* or 
trans-sexual* or transsexual* or transexual* or "men who have sex with men" or "same-sex" 
or queer*).ti,ab. (29659) 


100     exp Transsexualism/ (2855) 


101     exp Poverty Areas/ (4608) 


102     exp Vulnerable populations/ (5723) 


103     exp Social Stigma/ (1349) 


104     exp shame/ (1506) 


105     exp Prejudice/ (23558) 


106     exp Socioeconomic Factors/ (341937) 


107     or/67-106 (1865530) 


108     107 and 66 (766030) 


109     62 or 108 (3646065) 


110     42 and 57 and 109 (2800) 


111     42 and 57 and 109 (2800) 


112     limit 111 to yr="2000 -Current" (2582) SRs Midlife or disadvantaged adults 
healthy behavior barriers 


113     42 and 57 and 62 (1950) 


114     limit 113 to yr="2000 -Current" (1757) SRs of midlife healthy behavior barriers 


115     42 and 57 and 108 (1363) 


116     42 and 57 and 108 (1363) 
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117     limit 116 to yr="2000 -Current" (1299) SRs of disadvantaged adults’ healthy 
behavior barriers 


118     42 and 109 (269040) Midlife or disadvantaged adults healthy behavior barriers 


119     118 not 110 (266240) 


120     limit 119 to yr="2000 -Current" (178577) non-SRs of Midlife or disadvantaged 
adults healthy behavior barriers 


*************************** 
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D2. Sample search strategy used to identify primary studies 
Sample search: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 
MEDLINE(R) <1946 to Present> 


Note: Searches terms were modified were necessary when searching other databases.  


-------------------------------------------------------------------------------- 


1     (((health* adj3 (behavior* or behaviour*)) or ((ageing or aging) adj3 (well or success* or 
positive* or active* or healthy)) or (food* adj3 choice*) or dieting or (diet* adj3 (health* or 
balance* or fat* or salt* or sugar* or mediterranean or choice* or improv* or unhealthy)) or 
((fruit* or vegetable* or salt* or fat* or sugar*) adj3 (intake* or consum* or eat* or ate)) or 
(undernutrition or undernourish* or under-nutrition* or under-nourish*) or (multimicronutrient* 
or multi-micronutrient* or micronutrient* or micro-nutrient* or multinutrient* or multi-nutrient*) 
or ("five a day" or "5 a day") or ("health check" or "check-up") or "health MOT*" or ((eye* or 
sight* or vision* or visual* or hearing) adj3 (test* or check* or screen*)) or (smok* or tobacco 
or cigar* or nicotine) or ((alcohol* or drunk* or drink*) adj3 (consum* or misuse* or abuse* or 
intoxicat* or harmful or excess* or binge* or hazardous* or heavy or temperance or 
abstinence)) or temperan* or teetotal* or (lonely or lonli*) or (socialis* or socializ*) or (social* 
adj3 (isolat* or network* or contac* or alien*)) or ((cognitive or mental*) adj2 stimulat*) or 
(sedentary or exercis* or sport*) or "physical condition*" or (balance* and (exercis* or retrain* 
or re-train* or reeducat* or re-educat*)) or inactiv* or (walk* or run* or jog* or swim* or danc* 
or garden* or cycl* or bicycl* or bike* or recreation*) or ("resistance training" or "acquatic 
exercis*" or "wellness centre*" or "wellness center*") or ("weight gain*" or "weight los*" or 
"overweight" or "over weight") or (obesity and "related behavio*") or (overeat* or "over eat") 
or (waist* adj3 (circumference* or measur*)) or ((bmi or "body mass index") adj3 (gain* or 
loss* or lose* or lost or change*)) or (weight adj2 (cycling or reduc* or los* or maint* or 
decreas* or increas* or watch* or control*)) or "weight change*" or ((behavio?r* or lifestyle or 
"life style") adj3 (change* or changing or modification or modify or modifying or therapy or 
therapies or program* or intervention* or counsel*)) or ((physical* or keep* or cardio* or 
aerobic or fitness) adj3 (fit* or activ* or train*)) or ((physical* or game* or leisure* or fitness) 
adj5 (event* or setting* or sector* or program* or venue* or site* or center* or centre*))) adj3 
(prevent* or barrier* or facilitat* or hinder* or block* or obstacle* or restrict* or restrain* or 
obstruct* or inhibit* or impede* or delay* or constrain* or hindrance* or uptake or "take up" or 
increas* or decreas* or reduc* or impact* or effect* or improve* or enhance* or encourag* or 
support* or promot* or optimiz* or optimis* or adher* or access* or motivat* or accept* or 
satisfaction or compliance or comply or complie* or refus* or availabl* or provision* or provid* 
or offer or incentive* or utiliz* or utilis*)).ti,ab. (446597) 


2     (prevent* or barrier* or facilitat* or hinder* or block* or obstacle* or restrict* or restrain* or 
obstruct* or inhibit* or impede* or delay* or constrain* or hindrance* or uptake or "take up" or 
increas* or decreas* or reduc* or impact* or effect* or improve* or enhance* or encourag* or 
support* or promot* or optimiz* or optimis* or adher* or access* or motivat* or accept* or 
satisfaction or compliance or comply or complie* or refus* or availabl* or provision* or provid* 
or offer or incentive* or utiliz* or utilis*).ti,ab. (11910955) 


3     exp health behavior/ (100016) 


4     exp risk reduction behavior/ (7539) 


5     exp health promotion/ (55103) 


6     exp primary prevention/ (114407) 


7     exp preventive medicine/ (32402) 


8     exp life style/ (65061) 


9     exp food habits/ (21286) 
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10     exp food preferences/ (10111) 


11     exp nutrition therapy/ (80646) 


12     exp vision tests/ (80919) 


13     exp hearing tests/ (38091) 


14     exp smoking/ (124725) 


15     exp smoking cessation/ (21110) 


16     exp "tobacco use disorder"/ (8455) 


17     exp "tobacco use cessation"/ (21814) 


18     exp tobacco smoke pollution/ (10742) 


19     exp alcohol drinking/ (53034) 


20     exp alcohol deterrents/ (4205) 


21     exp drinking behavior/ (58520) 


22     exp temperance/ (2625) 


23     exp loneliness/ (2175) 


24     exp exercise/ (114811) 


25     exp sports/ (113459) 


26     exp exercise therapy/ (30184) 


27     exp physical exertion/ (54932) 


28     exp physical fitness/ (22421) 


29     exp "physical education and training"/ (13706) 


30     exp exercise test/ (51046) 


31     exp walking/ (20209) 


32     exp running/ (13881) 


33     exp jogging/ (697) 


34     exp bicycling/ (7886) 


35     exp swimming/ (18935) 


36     exp dancing/ (1843) 


37     exp gardening/ (466) 


38     exp fitness centers/ (338) 


39     exp sedentary lifestyle/ (2551) 


40     or/3-39 (992780) 


41     2 and 40 (632416) 
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42     1 or 41 (939031) 


43     meta-analysis as topic/ (14071) 


44     meta-analys*.tw. (62370) 


45     metaanaly*.tw. (1373) 


46     Meta-Analysis/ (51199) 


47     (systematic adj (review*1 or overview*1)).tw. (53469) 


48     exp Review Literature as Topic/ (7628) 


49     or/43-48 (125460) 


50     Comment/ (577154) 


51     Letter/ (829297) 


52     Editorial/ (350296) 


53     animal/ (5488706) 


54     human/ (13639147) 


55     53 not (53 and 54) (3959628) 


56     ((middle adj age*) or (midlife* or "mid life*" or midlives or "mid lives") or (baby adj2 
boomer*)).ti. (11512) 


57     exp *Middle age/ (844) 


58     49 or 50 or 51 or 52 or 55 (5339612) 


59     56 or 57 (12088) 


60     42 and 59 (2659) 


61     60 not 58 (2560) 


62     limit 61 to yr="2000 -Current" (1772) 


63     exp Middle age/ (3344360) 


64     56 or 63 (3346787) 


65     42 and 64 (234019) 


66     65 not 58 (230787) 


67     limit 66 to yr="2000 -Current" (152412) 


*************************** 
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D3. Sample targeted search for primary studies (where no systematic reviews) 


Sample search: targeted vision and disadvantage populations or adults IN TITLES using 
Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) <1946 
to Present> 


Note: Searches terms were modified were necessary when searching other databases.  


-------------------------------------------------------------------------------- 
1     adult*.ti,ab. (827307) 


2     exp Young Adult/ (351950) 


3     exp Adult/ (5611750) 


4     or/1-3 (6029894) 


5     "single parent*".ti. (219) 


6     minorit*.ti. (5689) 


7     "free school meal*".ti. (5) 


8     ((low* or work*) adj4 class*).ti. (1279) 


9     unemployed*.ti. (423) 


10     (low* adj3 (income* or wage* or pay*)).ti. (5984) 


11     ("income support*" or "housing benefit*" or "child support*" or "unemployment 
benefit*").ti. (138) 


12     poverty.ti. (3044) 


13     (deprive* or deprivation*).ti. (17067) 


14     ethnic*.ti. (18691) 


15     ((vulnerable or disadvantaged or "at risk" or "high risk" or "low socioeconomic status" or 
neglect* or affected or marginal* or forgotten or non-associative or nonassociative or 
unengaged or hidden or excluded or transient or inaccessible or underserved or stigma* or 
inequitable) and (people or population* or communit* or neighbourhood*1 or neighborhood*1 
or group* or area*1 or demograph* or patient* or social*)).ti. (25665) 


16     (immigrant* or migrant* or asylum or refugee* or undocumented).ti. (15142) 


17     (born adj2 overseas).ti. (10) 


18     (displaced and (people or person*1)).ti. (163) 


19     (homeless or vagrant*).ti. (3367) 


20     (((language* or communicat*) and (barrier* or understand* or strateg* or proficien*)) or 
translat* or interpret* or (cultur* and competen*)).ti. (62987) 


21     (illiteracy or illiterate*).ti. (279) 


22     (traveller*1 or Gypsies or Gypsy or Gipsy or Gipsies or Romany or Romanies or 
Romani or Romanis or Romani or Romanis or Roma).ti. (2929) 


23     (homeless* or vagrant* or tramp or tramps or "street person" or "street people" or 
(sleep* adj3 rough)).ti. (4271) 
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24     (lesbian* or gay* or homosexual* or bisexual* or transgender* or trans-gender* or 
trans-sexual* or transsexual* or transexual* or "men who have sex with men" or "same-sex" 
or queer*).ti. (13886) 


25     (shame* or stigma* or socioeconomic or socio-economic or prejudic*).ti. (18591) 


26     or/5-25 (190725) 


27     4 and 26 (70318) 


28     ((middle adj age*) or (baby adj2 boomer*) or (midlife or "mid life" or midlives or "mid 
lives")).ti. (11505) 


29     exp *Middle Aged/ (844) 


30     28 or 29 (12081) 


31     27 or 30 (82144) 


32     ((eye or eyes or eyesight or sight* or vision* or visual* or hearing) adj3 (test* or check* 
or screen*)).ti,ab. (21305) 


33     exp vision tests/ or exp hearing tests/ (118748) 


34     32 or 33 (131886) 


35     31 and 34 (458) 


36     meta-analysis as topic/ (14071) 


37     meta-analys*.tw. (62302) 


38     metaanaly*.tw. (1372) 


39     Meta-Analysis/ (51199) 


40     (systematic adj (review*1 or overview*1)).tw. (53390) 


41     exp Review Literature as Topic/ (7628) 


42     or/36-41 (125334) 


43     Comment/ (576830) 


44     Letter/ (828887) 


45     Editorial/ (350125) 


46     animal/ (5488705) 


47     human/ (13639146) 


48     46 not (46 and 47) (3959628) 


49     43 or 44 or 45 or 48 (5222217) 


50     35 not 49 (427) 


51     50 and 42 (2) 


52     35 not 51 (456) 


53     limit 52 to yr="2000 -Current" (274)  
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APPENDIX E – Search results 
 


 


Table E1. Databases searches – Systematic reviews 


Database name Search date # records 
retrieved 


After de 
duplication 


MEDLINE/in-process MEDLINE 
 


24.09.13 
04.03.14 


2564 
264 


2021 
253 


EMBASE 
 


24.09.13 
04.03.14 


1386 
245 


1365 
244 


PsychINFO 
 


25.09.13 
04.03.14 


509 
64 


507 
64 


CINAHL 
 


27.09.13 
04.03.14 


1273 
229 


1267 
229 


Health Management Information 
Consortium (HMIC) 


27.09.13 
04.03.14 


40 
6 


39 
6 


Cochrane 
 


02.10.13 
04.03.14 


1608 
432 


1601 
432 


Web of Knowledge 
 


03.10.13 
04.03.14 


2254 
922 


2252 
916 


ASSIA 04.03.14 51 51 


Total 11847 11247 
 


Table E2. Databases searches – Primary studies 


Database name Search date # records 
retrieved 


After de 
duplication 


MEDLINE/in-process MEDLINE 
 


30.10.13 
05.03.14 


1533 
176 


1533 
170 


EMBASE 
 


30.10.13 
05.03.14 


2499 
5691 


2496 
5669 


PsychINFO 
30.10.13 
05.03.14 


472 
50 


472 
50 


CINAHL 
30.10.13 
05.03.14 


873 
77 


873 
77 


Health Management Information 
Consortium (HMIC) 


30.10.13 
05.03.14 


304 
23 


304 
23 


HTA 30.10.13 1 1 


Trials 30.10.13 345 345 


ASSIA 05.03.14 52 46 
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Cochrane 05.03.14 50 50 


Web of Knowledge 05.03.14 320 320 


Total 12466 12429 
 


Table E3. Websites searched 
Database name Search date # records retrieved 


Action on Hearing Loss 22.10.13 10 


Alzheimer’s Society 22.10.13 56 


Beth Johnson Foundation 22.10.13  33 


British Library 12.09.13 4 


Campbell Collaboration 12.09.13 18 


Cochrane Collaboration 28.01.14 35 


Department of Health 
 


12.09.13 
03.02.14 


1 
8 


E-Print Network 12.09.13 11 


Fight for Sight 22.10.13 5 


Google Scholar 
 


12.09.13 
27.01.14 


6 
89 


Grey Literature Report 12.09.13 10 


Health Evidence Canada 
 


15.10.13  
28.01.14 


80 
56 


Lenus  12.09.13 1 


NHS Evidence Search 
 


14.10.13 
29.01.14 


167 
101 


OAIster 12.09.13 85 


Open Grey 
 


15.10.13 
03.02.14 


20 
3 


Public Health Europe 12.09.13 2 


Public Health Observatories 15.10.13 50 


RAND Health 12.09.13 7 


RNIB 22.10.13 31 


Scirus 12.09.13 1 


World Health Organisation 
12.09.13 
28.01.14 


6 
5 


Total 901 
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APPENDIX F – Breakdown of search results 


F1. NICE Appendix Cs for systematic reviews 
 


Table F1.1. Medline 


Database name  Medline and In-Process Medline 
Database host OVID 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 24.09.13 
Search strategy checked by Sarah Kelly 
Number of records retrieved 2582 
Name of Endnote library Rev1v2update_Medline_SR24092013 
Number of records located in Endnote library 2582 
Ref numbers of records in Endnote library 1-2582 
Number of records after de-duplication 2021 
 


Database name  Medline and In-Process Medline 
Database host OVID 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 04.03.14 
Search strategy checked by Sarah Kelly 
Number of records retrieved 264 
Name of Endnote library Rev3update_Medline_SR04032014 
Number of records located in Endnote library 264 
Ref numbers of records in Endnote library 1-264 
Number of records after de-duplication 253 
 


Table F1.2. Embase 


Database name  Embase 
Database host OVIDsp 
Database coverage dates 1974-2013 
Searcher Isla Kuhn 
Search date 24.09.13 
Search strategy checked by Sarah Kelly 
Number of records retrieved 1386 
Name of Endnote library Rev1v2_EmbaseSR24092013 
Number of records located in Endnote library 1386 
Ref numbers of records in Endnote library 2583 - 3969 
Number of records after de-duplication 1365  
 


Database name  Embase 
Database host OVIDsp 
Database coverage dates 1974-2014 
Searcher Isla Kuhn 
Search date 04.03.14 
Search strategy checked by Sarah Kelly 
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Number of records retrieved 245 
Name of Endnote library Rev3update_Embase_SR04032014 
Number of records located in Endnote library 245 
Ref numbers of records in Endnote library 265-509 
Number of records after de-duplication 244  
 


Table F1.3. PsychInfo 


Database name  HMIC 
Database host OVIDsp 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 25.09.13 
Search strategy checked by Sarah Kelly 
Number of records retrieved 509 
Name of Endnote library Rev1v2_PsycInfo_SR25092013 
Number of records located in Endnote library 509 
Ref numbers of records in Endnote library 3970 - 4479 
Number of records after de-duplication 507 
 


Database name  HMIC 
Database host OVIDsp 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 04.03.14 
Search strategy checked by Sarah Kelly 
Number of records retrieved 64 
Name of Endnote library Rev3update_PsychInfo_SR04032014 
Number of records located in Endnote library 64 
Ref numbers of records in Endnote library 510-573 
Number of records after de-duplication 64 
 


Table F1.4. CINAHL 


Database name  Cinahl 
Database host Ebsco 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 27.09.13 
Search strategy checked by Sarah Kelly 
Number of records retrieved 1273 
Name of Endnote library Rev1v2_Cinahl_SR27092013 
Number of records located in Endnote library 1273 
Ref numbers of records in Endnote library 4480 - 5753 
Number of records after de-duplication 1267 
 


Database name  Cinahl 
Database host Ebsco 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
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Search date 04.03.14 
Search strategy checked by Sarah Kelly 
Number of records retrieved 1273 
Name of Endnote library Rev3update_Cinahl_SR04032014 
Number of records located in Endnote library 229 
Ref numbers of records in Endnote library 574-802 
Number of records after de-duplication 229 
 


Table F1.5. Health Management Inormation Consortium (HMIC) 


Database name  HMIC 
Database host OVIDsp 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 27.09.13 
Search strategy checked by Sarah Kelly 
Number of records retrieved 40 
Name of Endnote library Rev1v2_HMICSR27092013 
Number of records located in Endnote library 40 
Ref numbers of records in Endnote library 5754 - 5794 
Number of records after de-duplication 39 
 


Database name  HMIC 
Database host OVIDsp 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 04.03.14 
Search strategy checked by Sarah Kelly 
Number of records retrieved 6 
Name of Endnote library Rev3update_HMIC_SR04032014 
Number of records located in Endnote library 6 
Ref numbers of records in Endnote library 803-808 
Number of records after de-duplication 6 
 


Table F1.6. Cochrane 


Database name  Cochrane 
Database host www.thecochranelibrary.com 
Database coverage dates 1986-2013 
Searcher Isla Kuhn 
Search date 02.10.13 
Search strategy checked by Sarah Kelly 
Number of records retrieved 1608 
Name of Endnote library Rev1v2Cochranehalf_SR02102013 
Number of records located in Endnote library 1608 
Ref numbers of records in Endnote library 5795 - 7403 
Number of records after de-duplication 1601 
 


 



http://www.thecochranelibrary.com/
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Database name  Cochrane 
Database host www.thecochranelibrary.com 
Database coverage dates 1986-2014 
Searcher Isla Kuhn 
Search date 04.03.14 
Search strategy checked by Sarah Kelly 
Number of records retrieved 432 
Name of Endnote library Rev3update_Cochrane_SR04032014 
Number of records located in Endnote library 432 
Ref numbers of records in Endnote library 809-1240 
Number of records after de-duplication 432 
 


Table F1.7. Web of Knowledge 


Database name  WOK 
Database host SSCI 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 03.10.13 
Search strategy checked by Sarah Kelly 
Number of records retrieved 2254 
Name of Endnote library Rev1v2_WOK_SR03102013 
Number of records located in Endnote library 2254 
Ref numbers of records in Endnote library 7404 - 9658 
Number of records after de-duplication 2252 
 


Database name  WOK 
Database host SSCI 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 04.03.14 
Search strategy checked by Sarah Kelly 
Number of records retrieved 922 
Name of Endnote library Rev3update_WOK_SR04032014 
Number of records located in Endnote library 922 
Ref numbers of records in Endnote library 1241-2162 
Number of records after de-duplication 916 
 


Table F1.8. ASSIA 


Database name  ASSIA 
Database host ProQuest 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 04.03.14 
Search strategy checked by Sarah Kelly 
Number of records retrieved 51 
Name of Endnote library Rev3update_ASSIA_SR04032014 
Number of records located in Endnote library 51 
Ref numbers of records in Endnote library 2163-2213 
Number of records after de-duplication 51 



http://www.thecochranelibrary.com/
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F2. NICE Appendix Cs for primary studies 
 


Table F2.1 Medline 


Database name  Medline 
Database host OVID 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 30.10.2013 
Search strategy checked by Sarah Kelly 
Number of records retrieved 1533 
Name of Endnote library Rev1v2_Medlinel_30102013 
Number of records located in Endnote library 1533 
Ref numbers of records in Endnote library 3678-5210 
Number of records after de-duplication 1533 
 


Database name  Medline 
Database host OVID 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 05.03.2014 
Search strategy checked by Sarah Kelly 
Number of records retrieved 176 
Name of Endnote library Rev3update_Medline_05032014 
Number of records located in Endnote library 176 
Ref numbers of records in Endnote library 2214-2389 
Number of records after de-duplication 170 
 


Table F2.2. Embase 


Database name  Embase 
Database host OVID 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 30.10.2013 
Search strategy checked by Sarah Kelly 
Number of records retrieved 2499 
Name of Endnote library Rev1v2_Embase_30102013 
Number of records located in Endnote library 2499 
Ref numbers of records in Endnote library 0874-3372 
Number of records after de-duplication 2496 
 


Database name  Embase 
Database host OVID 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 05.03.2014 
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Search strategy checked by Sarah Kelly 
Number of records retrieved 5691 
Name of Endnote library Rev3update_Embase_05032014 
Number of records located in Endnote library 5691 
Ref numbers of records in Endnote library 2390-8080 
Number of records after de-duplication 5669 
 


Table F2.3. PsychInfo 


Database name  PsychInfo 
Database host OVID 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 30.10.2013 
Search strategy checked by Sarah Kelly 
Number of records retrieved 472 
Name of Endnote library Rev1v2_PsychInfo_30102013 
Number of records located in Endnote library 472 
Ref numbers of records in Endnote library 5211-5682 
Number of records after de-duplication 472 
 


Database name  PsychInfo 
Database host OVID 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 05.03.2014 
Search strategy checked by Sarah Kelly 
Number of records retrieved 50 
Name of Endnote library Rev3update_PsychInfo_05032014 
Number of records located in Endnote library 50 
Ref numbers of records in Endnote library 8081-8130 
Number of records after de-duplication 50 
 


Table F2.4. CINAHL 


Database name  Cinahl 
Database host Ebsco 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 30.10.2013 
Search strategy checked by Sarah Kelly 
Number of records retrieved 873 
Name of Endnote library Rev1v2_Cinahl_30102013 
Number of records located in Endnote library 873 
Ref numbers of records in Endnote library 0001-0873 
Number of records after de-duplication 873 
 


Database name  Cinahl 
Database host Ebsco 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


32 


Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 05.03.2014 
Search strategy checked by Sarah Kelly 
Number of records retrieved 77 
Name of Endnote library Rev3update_CINAHL_05032014 
Number of records located in Endnote library 77 
Ref numbers of records in Endnote library 8131-8207 
Number of records after de-duplication 77 
 


Table F2.5. Health Management Inormation Consortium (HMIC) 


Database name  HMIC 
Database host OVID 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 30.10.2013 
Search strategy checked by Sarah Kelly 
Number of records retrieved 304 
Name of Endnote library Rev1v2_HMIC_30102013 
Number of records located in Endnote library 304 
Ref numbers of records in Endnote library 3373-3676 
Number of records after de-duplication 304 
 


Database name  HMIC 
Database host OVID 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 05.03.2014 
Search strategy checked by Sarah Kelly 
Number of records retrieved 23 
Name of Endnote library Rev3update_HMIC_05032014 
Number of records located in Endnote library 23 
Ref numbers of records in Endnote library 8208-8230 
Number of records after de-duplication 23 
 


Table F2.6. Trials 


Database name  Trials 
Database host www.thecochranelibrary.com 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 30.10.2013 
Search strategy checked by Sarah Kelly 
Number of records retrieved 345 
Name of Endnote library Rev1v2_Trials_30102013 
Number of records located in Endnote library 345 
Ref numbers of records in Endnote library 5683-6027 
Number of records after de-duplication 345 
 



http://www.thecochranelibrary.com/
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Table F2.7. HTA 


Database name  HTA 
Database host www.thecochranelibrary.com 
Database coverage dates 2000-2013 
Searcher Isla Kuhn 
Search date 30.10.2013 
Search strategy checked by Sarah Kelly 
Number of records retrieved 1 
Name of Endnote library Rev1v2_HTA_30102013 
Number of records located in Endnote library 1 
Ref numbers of records in Endnote library 3677-3677 
Number of records after de-duplication 1 
 


Table F2.8. ASSIA 


Database name  ASSIA 
Database host ProQuest 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 05.03.2014 
Search strategy checked by Sarah Kelly 
Number of records retrieved 52 
Name of Endnote library Rev3update_ASSIA_05032014 
Number of records located in Endnote library 52 
Ref numbers of records in Endnote library 8231-8282 
Number of records after de-duplication 46 
 


Table F2.9. Cochrane 


Database name  Cochrane 
Database host www.thecochranelibrary.com 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 05.03.2014 
Search strategy checked by Sarah Kelly 
Number of records retrieved 50 
Name of Endnote library Rev3update_Cochrane_05032014 
Number of records located in Endnote library 50 
Ref numbers of records in Endnote library 8283-8332 
Number of records after de-duplication 50 
 


Table F2.10. Web of Knowledge 


Database name  Web of Knowledge 
Database host SSCI 
Database coverage dates 2000-2014 
Searcher Isla Kuhn 
Search date 05.03.2014 
Search strategy checked by Sarah Kelly 
Number of records retrieved 320 
Name of Endnote library Rev3update_WOK_05032014 



http://www.thecochranelibrary.com/

http://www.thecochranelibrary.com/





Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


34 


Number of records located in Endnote library 320 
Ref numbers of records in Endnote library 8333-8652 
Number of records after de-duplication 320 
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APPENDIX G. Excluded studies and reason for exclusion  


G1. Systematic reviews 
Reference Reason excluded 
Adeniyi FB, Young T. (2012) Weight loss interventions for 
chronic asthma. Cochrane Database of Systematic Reviews: 
CD009339. 


Weight loss for asthma 


Aggarwal B, Liao M, Mosca L. (2010) Predictors of Physical 
Activity at 1 Year in a Randomized Controlled Trial of Family 
Members of Patients With Cardiovascular Disease. Journal of 
Cardiovascular Nursing 25(6): 444-449. 


RCT, in people with 
existing CVD 


Ahlskog JE. (2011) Does vigorous exercise have a 
neuroprotective effect in Parkinson disease? Neurology 77(3): 
288-294. 


Review not SR 


Akers JD, Estabrooks PA, Davy BM. (2010) Translational 
research: bridging the gap between long-term weight loss 
maintenance research and practice. Journal of the American 
Dietetic Association 110(10): 1511-1522. 


Assessment of suff info 
for external 
implementation 


Allen JC, Lewis JB, Tagliaferro AR. (2012) Cost-effectiveness 
of health risk reduction after lifestyle education in the small 
workplace. Preventing Chronic Disease 9:E96. 


Cost study, lifestyle 
intervention, mean age 
48 


Amireault S, Godin G, Vézina-Im LA. (2013) Determinants of 
physical activity maintenance: a systematic review and meta-
analyses. Health Psychology Review 7(1): 55-91. 


Review 1 include 


An R. (2013) Effectiveness of subsidies in promoting healthy 
food purchases and consumption: a review of field 
experiments. Public Health Nutrition 16(7): 1215-1228. 


SR, No info on mean 
age, relevant - food 
subsidies 


Anokye NK, Trueman P, Green C et al. (2011) The cost-
effectiveness of exercise referral schemes. BMC Public Health 
11:954. 


Cost study, exercise 
referral, 40-60 years 
analysis 


Ara R, Blake L, Gray L et al. (2012) What is the clinical 
effectiveness and cost-effectiveness of using drugs in treating 
obese patients in primary care? A systematic review. Health 
Technology Assessment 16(5): iii-xiv, 1-195. 


Drugs for obesity 


Archer E, Groessl EJ, Sui X et al. (2012) An economic 
analysis of traditional and technology-based approaches to 
weight loss (Provisional abstract). American Journal of 
Preventive Medicine 43(2): 176-182. 


Cost study, midlife 
mean age, weight loss 


Asher RC, Burrows TL, Collins CE. (2013) Very low-energy 
diets for weight loss in adults: A review. Nutrition & Dietetics 
70(2): 101-112. 


SR, in people with BMI 
>30 


Ashford S, Edmunds J, French DP. (2010) What is the best 
way to change self-efficacy to promote lifestyle and 
recreational physical activity? A systematic review with meta-
analysis. British Journal of Health Psychology 15 (Pt 2): 265-
288. 


SR, mean age 43, age 
range 31 - 55 years, 
Outcome is self-efficacy 
(knowledge and 
attitudes, barrier from 
rev 1) 
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Avery KN, Donovan JL, Horwood J et al. (2013) Behavior 
theory for dietary interventions for cancer prevention: A 
systematic review of utilization and effectiveness in creating 
behavior change. Cancer Causes and Control 24(3): 409-420. 


SR, 29 of 40 studies in 
people <50, behaviour 
theory for cancer 
prevention 


Ayala GX, Vaz L, Earp JA et al. (2010) Outcome effectiveness 
of the lay health advisor model among Latinos in the United 
States: an examination by role. Health Education Research 
25(5): 815-840. 


SR?, Wide age range, 
Includes broad range of 
outcomes e.g. 
antenatal, HIV 


Bacigalupo R, Cudd P, Littlewood C et al. (2013) Interventions 
employing mobile technology for overweight and obesity: an 
early systematic review of randomized controlled trials. 
Obesity Reviews 14(4): 279-291. 


SR, most studies in 
obese people, 3/7 
include midlife. Mobile 
technology for 
overweight/obesity 


Bader P, Boisclair D, Ferrence R. (2011) Effects of tobacco 
taxation and pricing on smoking behavior in high risk 
populations: a knowledge synthesis. International Journal of 
Environmental Research & Public Health 8(11): 4118-4139. 


Review 1 include SR 


Baker MK, Simpson K, Lloyd B et al. (2011) Behavioral 
strategies in diabetes prevention programs: A systematic 
review of randomized controlled trials. Diabetes Research & 
Clinical Practice 91(1): 1-12. 


HC - already included in 
diabetes guidance 


Baker PR, Francis DP, Soares J et al. (2011) Community wide 
interventions for increasing physical activity. Cochrane 
Database of Systematic Reviews (4): CD008366. 


SR, most studies in 
adults in general, not 
midlife, community int 
for PA 


Bala MM, Strzeszynski L, Topor-Madry R et al. (2013) Mass 
media interventions for smoking cessation in adults. Cochrane 
Database of Systematic Reviews (6): CD004704. 


SR, most studies in 
adults >18, not spec 
midlife, mass media for 
smoking cessation 


Barber SE, Clegg AP, Young JB. (2012) Is there a role for 
physical activity in preventing cognitive decline in people with 
mild cognitive impairment? Age and Ageing 41(1): 5-8. 


Review but not SR 


Barella LA, Etnier JL, Chang YK. (2010) The immediate and 
delayed effects of an acute bout of exercise on cognitive 
performance of healthy older adults. Journal of Aging and 
Physical Activity 18(1): 87-98. 


Acute bout of exercise 
effects 


Barker F, Mackenzie E, Elliott L et al. (2013) Interventions to 
improve hearing aid use in adult auditory rehabilitation. 
Cochrane Database of Systematic Reviews: CD010342. 


Protocol only 


Barnes J, Dong CY, McRobbie H et al. (2010) Hypnotherapy 
for smoking cessation. Cochrane Database of Systematic 
Reviews: CD001008. 


SR, most studies in 
adults in general, not 
midlife, hypnotherapy 
for smoking cessation 


Barnes D, Yaffe K. (2011) The projected impact of risk factor 
reduction on Alzheimer's disease prevalence. Alzheimer's and 
Dementia 7(4): S511. 


Projected dementia risk 
- considered for rev 2 


Barnes D. (2012) Risk factor reduction and Alzheimer's 
disease prevalence: Projected effect and practical 
implications. Alzheimer's and Dementia 8 (4): 605. 


Abstract 
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Barte JC, ter Bogt NC, Bogers RP et al. (2010) Maintenance of 
weight loss after lifestyle interventions for overweight and 
obesity, a systematic review. Obesity Reviews 11(12): 899-
906. 


SR, No info about age, 
weight 
loss/maintenance 


Barton P, Andronis L, Briggs A et al. (2011) Effectiveness and 
cost effectiveness of cardiovascular disease prevention in 
whole populations: modelling study. BMJ 343: d4044. 


Not SR, but KEEP as a 
primary study, modelling 
of CVD, reports midlife 
separately 


Barton GR, Goodall M, Bower P et al. (2012) Increasing heart-
health lifestyles in deprived communities: economic evaluation 
of lay health trainers. Journal of Evaluation in Clinical Practice 
18(4): 835-840. 


Not SR, RCT but KEEP 
for primary studies, not 
midlife but 
disadvantaged 
communities 


Begh RA, Aveyard P, Upton P, et al. (2011) Promoting 
smoking cessation in Pakistani and Bangladeshi men in the 
UK: pilot cluster randomised controlled trial of trained 
community outreach workers. Trials 19(12):197. 


Not SR, RCT but KEEP 
for primary studies, not 
midlife but 
disadvantaged 
communities 


Bertram MY, Lim SS, Barendregt JJ et al. (2010) Assessing 
the cost-effectiveness of drug and lifestyle intervention 
following opportunistic screening for pre-diabetes in primary 
care. Diabetologia 53(5): 875-881. 


Not SR, RCT but KEEP 
for primary studies? 


Beswick AD, Gooberman-Hill R, Smith A et al. (2010) 
Maintaining independence in older people. Reviews in Clinical 
Gerontology 20(2): 128-153. 


In older people 


Black AP, Brimblecombe J, Eyles H et al. (2012) Food subsidy 
programs and the health and nutritional status of 
disadvantaged families in high income countries: a systematic 
review. BMC Public Health 12: 1099. 


SR of food subsidy 
programs but most 
participants pregnant or 
postnatal 


Blankers M, Nabitz U, Smit F et al. (2012) Economic 
evaluation of internet-based interventions for harmful alcohol 
use alongside a pragmatic randomized controlled trial. Journal 
of Medical Internet Research 14(5): 71-83. 


Cost study, internet int 
for alcohol 


Blankevoort CG, van Heuvelen MJ, Boersma F et al. (2010) 
Review of effects of physical activity on strength, balance, 
mobility and ADL performance in elderly subjects with 
dementia. Dementia and Geriatric Cognitive Disorders 30(5): 
392-402. 


>70 years 


Boon B, Risselada A, Huiberts A et al. (2011) Curbing alcohol 
use in male adults through computer generated personalized 
advice: randomized controlled trial. Journal of Medical Internet 
Research 13(2): e43.  


Not SR, cost study, 
computer feedback, 
alcohol 


Bós AM, Howard BV, Beresford SA et al. (2011) Cost-
effectiveness analysis of a low-fat diet in the prevention of 
breast and ovarian cancer. Journal of the American Dietetic 
Association 111(1):56-66. 


Not SR, cost study, low 
fat diet and cancer 
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Boylan S, Louie JC, Gill TP. (2012) Consumer response to 
healthy eating, physical activity and weight-related 
recommendations: a systematic review. Obesity Reviews 
13(7): 606-617. 


Rev 1 ? 


Boyle RG, Solberg LI, Fiore MC. (2010) Electronic medical 
records to increase the clinical treatment of tobacco 
dependence: a systematic review. American Journal of 
Preventive Medicine 39(6 Suppl 1): S77-82. 


SR, not specifically 
midlife 


Brambila-Macias J, Shankar B, Capacci S et al. (2011) Policy 
interventions to promote healthy eating: a review of what 
works, what does not, and what is promising. Food & Nutrition 
Bulletin 32(4): 365-375. 


Review but not SR, 
relevant 


Brindal E, Hendrie G, Freyne J et al. (2013) Design and pilot 
results of a mobile phone weight-loss application for women 
starting a meal replacement programme. Journal of 
Telemedicine and Telecare 19(3): 166-174. 


Not SR, RCT but not 
spec midlife age 18-65, 
mean age 42 


Brown J, Michie S, Geraghty AW et al. (2012) A pilot study of 
StopAdvisor: A theory-based interactive internet-based 
smoking cessation intervention aimed across the social 
spectrum. Addictive Behaviors 37(12): 1365-1370. 


Not SR, RCT but not 
spec midlife 


Bryden A, Roberts B, McKee M et al. (2012) A systematic 
review of the influence on alcohol use of community level 
availability and marketing of alcohol. Health & Place 18(2): 
349-357. 


Review 1 include 


Bryden  A, Roberts B, Petticrew M et al. (2013) A systematic 
review of the influence of community level social factors on 
alcohol use. Health & Place 21: 70-85. 


Review 1 include 


Cahill K, Lancaster T, Green N. (2010) Stage-based 
interventions for smoking cessation. Cochrane Database of 
Systematic Reviews (11): CD004492. 


SR, not specifically 
midlife 


Campos S, Doxey J, Hammond D. (2011) Nutrition labels on 
pre-packaged foods: a systematic review. Public Health 
Nutrition 14(8): 1496-1506. 


SR, v broad age range 
and study types. Not 
spec midlife 


Car J, Lang B, Colledge A, Ung C et al. (2011) Interventions 
for enhancing consumers' online health literacy. Cochrane 
Database of Systematic Reviews (6): CD007092. 


SR, outcome is online 
skills 


Carbone ET, Zoellner JM. (2012) Nutrition and Health Literacy: 
A Systematic Review to Inform Nutrition Research and 
Practice. Journal of the Academy of Nutrition and Dietetics 
112(2): 254-265. 


SR, not spec midlife, 
outcome is health 
literacy 


Cardona-Morrell M, Rychetnik L, Morrell SL et al. (2010)  
Reduction of diabetes risk in routine clinical practice: are 
physical activity and nutrition interventions feasible and are the 
outcomes from reference trials replicable? A systematic review 
and meta-analysis. BMC Public Health 29(10): 653.  


Main outcomes are IGT 
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Carr SM, Lhussier M, Forster N et al. (2011) An evidence 
synthesis of qualitative and quantitative research on 
component intervention techniques, effectiveness, cost-
effectiveness, equity and acceptability of different versions of 
health-related lifestyle advisor role in improving health. Health 
Technology Assessment 15(9): 1 iii-iv, 1-284.  


SR, not spec midlife, 
effect/cost-effect 
lifestyle advisor 


Cecchini M, Sassi F, Lauer JA et al. (2010) Tackling of 
unhealthy diets, physical inactivity, and obesity: health effects 
and cost-effectiveness). Lancet 20;376(9754): 1775-84. 


Cost study, not spec 
midlife 


Chan CW, Perry L. (2012) Lifestyle health promotion 
interventions for the nursing workforce: A systematic review. 
Journal of Clinical Nursing 21(15-16): 2247-2261. 


SR, 3 incl studies, 2 not 
midlife, nurses, range of 
HB 


Chen PC, Lee YC, Tsai ST et al. (2012) A cost-benefit 
analysis of the outpatient smoking cessation services in 
Taiwan from a societal viewpoint. Nicotine and Tobacco 
Research 14(5):522-30. 


SR, not spec midlife, 
computer and aids for 
smoking cessation 


Civljak M, Sheikh A, Stead LF et al. (2010) Internet-based 
interventions for smoking cessation. Cochrane Database of 
Systematic Reviews (9): CD007078. 


SR, not spec midlife, 
internet for smoking 
cess 


Clark F, Jackson J, Carlson M et al. (2012) Effectiveness of a 
lifestyle intervention in promoting the well-being of 
independently living older people: results of the Well Elderly 2 
Randomised Controlled Trial. Journal of Epidemiology and 
Commmunity Health 66(9): 782-790.  


Not SR, RCT in older 
people 


Clark IN, Taylor NF, Baker F. (2012) Music interventions and 
physical activity in older adults: a systematic literature review 
and meta-analysis. Journal of Rehabilitation Medicine 44(9): 
710-719. 


SR, in >60 yrs 


Cobiac L, Vos T, Veerman L. (2010) Cost-effectiveness of 
Weight Watchers and the Lighten Up to a Healthy Lifestyle 
program. Australian and New Zealand Journal of Public Health 
34(3) 240-247.  


Cost study, not midlife, 
weight watchers etc 


Colquitt JL, Jones J, Harris P et al. (2011). Bone-anchored 
hearing aids (BAHAs) for people who are bilaterally deaf: a 
systematic review and economic evaluation. Health 
Technology Assessment 15(26): 1-200. 


SR, effect and cost 
effect of hearing aids 


Cook PJ, Ostermann J, Sloan FA. (2005) The net effect of an 
alcohol tax increase on death rates in middle age. American 
Economic Review 95(2): 278-281. 


Not SR or primary, 
Policy paper, alcohol tax 


Crouch R, Wilson A, Newbury J. (2011) A systematic review of 
the effectiveness of primary health education or intervention 
programs in improving rural women's knowledge of heart 
disease risk factors and changing lifestyle behaviours. 
International Journal of Evidence-Based Healthcare 9(3): 236-
245. 


SR, not spec midlife and 
mean age not reported 
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Cugelman B, Thelwall M, Dawes P. (2011) Online 
interventions for social marketing health behavior change 
campaigns: a meta-analysis of psychological architectures and 
adherence factors. Journal of Medical Internet Research 13(1): 
e17. 


SR, not spec midlife 


Cussler EC, Teixeira PJ, Going SB et al. (2008) Maintenance 
of weight loss in overweight middle aged women through the 
internet. Obesity 16(5): 1052-1060. 


At baseline mean BMI 
was 30 or > in all groups 
so would be an exclude 
on that basis 


Damschroder LJ, Lutes LD, Goodrich DE et al. (2010) A small-
change approach delivered via telephone promotes weight 
loss in veterans: Results from the ASPIRE-VA pilot study. 
Patient Education and Counseling 79(2): 262-266. 


MIDLIFE Primary weight 
loss int - phone 


Danaei G, Pan A, Hu FB et al. (2013) Hypothetical midlife 
interventions in women and risk of type 2 diabetes. 
Epidemiology 24(1): 122-128. 


Hypothetical 
interventions, data 
based on cohort study 


Dauchet L, Amouyel P, Dallongeville J. (2005) Fruit and 
vegetable consumption and risk of stroke: a meta-analysis of 
cohort studies. Neurology 65(8): 1193-1197. 


SR of observational 
studies, not spec midlife 
- review 2? 


Dawel A, Anstey KJ. (2011) Interventions for midlife smoking 
cessation: a literature review. Australian Psychologist 46(3): 
190-195. 


Review but not  SR? 
Relevant, included ints 
are midlife. Have 
screened for relevant 
midlife primary studies. 


De Smedt D, De Cocker K, Annemans L et al. (2012) A cost-
effectiveness study of the community-based intervention ‘10 
000 Steps Ghent’. Public Health Nutrition, 15(03): 442-451. 


Mean age 48 


de Viron S, Van der Heyden J, Ambrosino E et al. (2012) 
Impact of genetic notification on smoking cessation: 
Systematic review and pooled-analysis. PLoS One 
7(7):e40230. 


SR, not spec midlife, 
genetic not - smoking 
cessation 


Dennis S, Williams A, Taggart J et al. (2012) Which providers 
can bridge the health literacy gap in lifestyle risk factor 
modification education: a systematic review and narrative 
synthesis. BMC Family Practice 28 (13): 44. 


SR, health literacy so 
knowledge and attitudes 


Dickens AP, Richards SH, Greaves CJ et al. (2011) 
Interventions targeting social isolation in older people: a 
systematic review. BMC Public Health 15 (11): 647. 


SR, aged >60 years 


Diep L, Kwagyan J, Kurantsin-Mills J et al. (2010) Association 
of physical activity level and stroke outcomes in men and 
women: a meta-analysis. Journal of Women's Health 19(10): 
1815-1822. 


Observational studies, 
consider for review 2 


Dombrowski SU, Avenell A, Sniehott FF. (2010) Behavioural 
interventions for obese adults with additional risk factors for 
morbidity: systematic review of effects on behaviour, weight 
and disease risk factors. Obesity Facts 3(6): 377-396 


SR but in obese adults 
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Durkin S, Brennan E, Wakefield M. (2012) Mass media 
campaigns to promote smoking cessation among adults: an 
integrative review. Tobacco Control 21(3): 127-138. 


SR, Not specifically 
midlife 


Eakin E. (2001) Promoting physical activity among middle-
aged and older adults in health care settings. Journal of Aging 
and Physical Activity 9: S29-S37. 


MIDLIFE PA Not a SR 
but relevant primary 
studies. Check primary 
studies 


Elder JP, Ayala GX, Arredondo EM et al. (2013) Community 
health partnerships for chronic disease prevention among 
Latinos: the San Diego Prevention Research Center. Journal 
of Primary Prevention 34(1-2): 17-29. 


Not SR or primary 
prevention study 


Elfeddali I, Bolman C, Candel MJ et al. (2012) The role of self-
efficacy, recovery self-efficacy, and preparatory planning in 
predicting short-term smoking relapse. British Journal of 
Health Psychology 17: 185-201. 


Primary study, mean 
age 37 


Elley CR, Garrett S, Rose SB et al. (2011) Cost-effectiveness 
of exercise on prescription with telephone support among 
women in general practice over 2 years). British Journal of 
Sports Medicine 45(15): 1223-1229. 


Cost study, age 40-74 
MIDLIFE, exercise on 
prescription 


Eriksson MK, Hagberg L, Lindholm L et al. (2010) Quality of 
life and cost-effectiveness of a 3-year trial of lifestyle 
intervention in primary health care. Archives of Internal 
Medicine 13;170(16):1470-9. 


Cost study, mean age 
54,  


Estabrooks PA, Gyurcsik NC. (2003) Evaluating the impact of 
behavioral interventions that target physical activity: issues of 
generalizability and public health. Psychology of Sport and 
Exercise 4(1): 41-55. 


Translation, external 
transferability 


Faucounau V, Wu YH, Boulay M et al. (2010) Cognitive 
Intervention Programmes on Patients Affected by Mild 
Cognitive Impairment: A Promising Intervention Tool for Mci? 
Journal of Nutrition Health & Aging 14(1): 31-35. 


In elderly with MCI 


Faulkner GE, Grootendorst P, Nguyen VH et al. (2011) 
Economic instruments for obesity prevention: Results of a 
scoping review and modified delphi survey. The International 
Journal of Behavioral Nutrition and Physical Activity 6 (8): 109. 


Economic policies for 
weight loss 


Felix HC, West DS. (2013) Effectiveness of weight loss 
interventions for obese older adults. American Journal of 
Health Promotion 27(3): 191-199. 


In obese adults , age > 
60 


Fitzgibbon ML, Tussing-Humphreys LM, Porter JS et al. (2012) 
Weight loss and African-American women: a systematic 
review of the behavioural weight loss intervention literature. 
Obesity Reviews 13(3): 193-213. 


 
All studies in obese 
participants, 


Fjeldsoe B, Neuhaus M, Winkler E et al. (2011) Systematic 
review of maintenance of behavior change following physical 
activity and dietary interventions. Health Psychology 30(1): 99-
109. 


Mainly in people with 
existing chronic disease, 
age not reported 
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Flodgren G, Deane K, Dickinson HO et al. (2010) Interventions 
to change the behaviour of health professionals and the 
organisation of care to promote weight reduction in overweight 
and obese adults. Cochrane Database of Systematic Reviews 
(3): CD000984.      


SR, not spec midlife, 
behaviour of HC profs 
for weight loss 


Foley L, Maddison R, Jones Z et al. (2011) Comparison of two 
modes of delivery of an exercise prescription scheme. New 
Zealand Medical Journal 8;124(1338):44-54. 


Cost study, mode of 
delivery of exercise 
prescription scheme 


Forster M, Veerman JL, Barendregt JJ et al. (2011) Cost-
effectiveness of diet and exercise interventions to reduce 
overweight and obesity. International Journal of Obesity 35(8): 
1071-8. 


Cost study, diet and ex 
for O/W 


Foster CE, Brennan G, Matthews A et al. (2011) Recruiting 
participants to walking intervention studies: a systematic 
review. International Journal of Behavioral Nutrition & Physical 
Activity 15;8: 137.  


SR, broad age range of 
participants, recruitment 


Freak-Poli RL, Cumpston M, Peeters A et al. (2013) 
Workplace pedometer interventions for increasing physical 
activity. Cochrane Database of Systematic Reviews (4): 
CD009209. 


SR, age in individual 
studies not reported 


Frost SS, Goins RT, Hunter RH et al. (2010) Effects of the built 
environment on physical activity of adults living in rural 
settings. American Journal of Health Promotion 24(4): 267-283 


Not an intervention 
study; looking at 
association 


George ES, Kolt GS, Duncan MJ et al. (2012) A review of the 
effectiveness of physical activity interventions for adult males. 
Sports Medicine 42(4): 281-300. 


SR, not spec midlife, PA 
in males 


Goldsby TU. (2013) The immediate and long lasting effects of 
aerobic exercise: A meta-analysis among ethnically diverse 
adults.Dissertation Abstracts International: Section B: The 
Sciences and Engineering 74(1-B E). 


PhD thesis 


Goode AD, Reeves MM, Eakin EG. (2012) Telephone-
delivered interventions for physical activity and dietary 
behavior change: an updated systematic review.  American 
Journal of Preventive Medicine 42(1): 81-88. 


SR, not spec midlife, 
telephone int for PA 


Gourlan MJ, Trouilloud DO, Sarrazin PG. (2011) Interventions 
promoting physical activity among obese populations: a meta-
analysis considering global effect, long-term maintenance, 
physical activity indicators and dose characteristics. Obesity 
Reviews 12(7): E633-E645. 


Obese populations 


Graudal N, Galloe A. (2000) Should dietary salt restriction be a 
basic component of antihypertensive therapy? Cardiovascular 
Drugs & Therapy 14(4): 381-386. 


Cost-study, not spec 
midlife, lifestyle for 
construction workers 


Graves N, Barnett AG, Halton KA et al. (2009) Cost-
effectiveness of a telephone-delivered intervention for physical 
activity and diet. PLoS One 25;4(9):e7135.   


SR, 3 of 9 studies in 
midlife 
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Greaves CJ, Sheppard KE, Abraham C et al. (2011) 
Systematic review of reviews of intervention components 
associated with increased effectiveness in dietary and physical 
activity interventions. BMC Public Health 18;11: 119. 


REVIEW OF REVIEWS 
of diet/PA interventions, 
not spec midlife,  


Hammond D, Wakefield M, Durkin S et al. (2013) Tobacco 
packaging and mass media campaigns: research needs for 
articles 11 and 12 of the WHO Framework Convention on 
Tobacco Control. Nicotine & Tobacco Research 15(4): 817-
831. 


SR?, Policy? 


Hardcastle SJ, Taylor AH, Bailey MP et al. (2013) 
Effectiveness of a motivational interviewing intervention on 
weight loss, physical activity and cardiovascular disease risk 
factors: a randomised controlled trial with a 12-month post-
intervention follow-up. International Journal of Behavioral 
Nutrition and Physical Activity 28;10:40.  


Not SR, RCT not spec 
midlife 


Harris R, Gamboa A, Dailey Y et al. (2012) One-to-one dietary 
interventions undertaken in a dental setting to change dietary 
behaviour. Cochrane Database of Systematic Reviews (3): 
CD006540. 


SR, 4 of 5 studies NOT 
in midlife, diet-dental 
settings 


Harris J, Felix L, Miners A et al. (2011) Adaptive e-learning to 
improve dietary behaviour: a systematic review and cost-
effectiveness analysis. Health Technology Assessment 15(37): 
1-160. 


SR, not spec midlife, e-
learning for diet 


Harris T, Kerry S, Victor C et al. (2012) Randomised controlled 
trial of a complex intervention by primary care nurses to 
increase walking in patients aged 60–74 years: protocol of the 
PACE-Lift (Pedometer Accelerometer Consultation Evaluation-
Lift) trial. BMC Public Health 13(1): 5. 


Not SR, but assess as 
PRIMARY STUDY 


Hartley L, Igbinedion E, Holmes J et al. (2013) Increased 
consumption of fruit and vegetables for the primary prevention 
of cardiovascular diseases. Cochrane Database of Systematic 
Reviews 4;6:CD009874. 


SR, not spec midlife 


Haynes SM, Lyons GF, McCombie EL et al. (2010) Long-term 
cost-effectiveness of weight management in primary care. 
International Journal of Clinical Practice 64(6): 775-783. 


Cost study, mean age 
49, weight management 
in primary care 


Hersey JC, Khavjou O, Strange LB et al. (2012) The efficacy 
and cost-effectiveness of a community weight management 
intervention: a randomized controlled trial of the health weight 
management demonstration. Preventive Medicine 54(1):42-9. 


Cost-effectiveness, 
mean age 49 


Hettema JE, Hendricks PS. (2010) Motivational interviewing 
for smoking cessation: a meta-analytic review. Journal of 
Consulting and Clinical Psychology 78(6): 868–884. 


SR, age of studies not 
reported, MI for smoking 
cessation 
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Hind D, Scott EJ, Copeland R et al. (2010) A randomised 
controlled trial and cost-effectiveness evaluation of "booster" 
interventions to sustain increases in physical activity in middle-
aged adults in deprived urban neighbourhoods. BMC Public 
Health 4;10:3. 


Protocol for primary 
study 


Hollands GJ, Hankins M, Marteau TM. (2010) Visual feedback 
of individuals' medical imaging results for changing health 
behaviour. Cochrane Database of Systematic Reviews (1): 
CD007434.  


SR, not spec midlife, 
feedback for HB 


Hollis JL, Williams LT, Collins CE et al. (2013) Effectiveness of 
interventions using Motivational interviewing for dietary and 
physical activity modification in adults: A systematic review. 
JBI Database of Systematic Reviews and Implementation 
Reports 11(5): 1-27. 


SR, not spec midlife 


Hooper L, Abdelhamid A, Moore HJ et al. (2012) Effect of 
reducing total fat intake on body weight: systematic review and 
meta-analysis of randomised controlled trials and cohort 
studies. BMJ 6;345:e7666.  


SR, not spec midlife, 
age of studies not 
reported, fat, body 
weight 


Jacobs N, Evers S, Ament A et al. (2010) Cost-utility of a 
cardiovascular prevention program in highly educated adults: 
Intermediate results of a randomized controlled trial. 
International Journal of Technology Assessment in Health 
Care 26(1): 11-9. 


CE study, mean age 40, 
CVD prevention 


Joo NS, Park YW, Park KH et al. (2010) Cost-effectiveness of 
a community-based obesity control programme. Journal of 
Telemedicine and Telecare 16(2): 63-67. 


CE study OW in Korea, 
mean age <40 


Khadjesari Z, Murray E, Hewitt C et al. (2011) Can stand-alone 
computer-based interventions reduce alcohol consumption? A 
systematic review. Addiction 106(2): 267-282. 


 SR, broad age range 
includes young adults, 
computer based 
interventions for alcohol. 


King AC, Ahn DK, Oliveira BM et al. (2008). Promoting 
physical activity through hand-held computer 
technology. American Journal of Preventive Medicine 34(2): 
138-142. 


MIDLIFE Primary study 
- PA computer 
technology 


King AC, Hekler EB, Grieco LA et al. (2013) Harnessing 
different motivational frames via mobile phones to promote 
daily physical activity and reduce sedentary behavior in aging 
adults. PloS One 8(4): e62613. 


MIDLIFE Primary study 
- PA mobile phones 


Kremers S, Reubsaet A, Martens M et al. (2010) Systematic 
prevention of overweight and obesity in adults: a qualitative 
and quantitative literature analysis. Obesity Reviews 11(5): 
371-379. 


18/46 Spec midlife 


Krogsbøll LT, Jørgensen KJ, Grønhøj Larsen C et al. (2012) 
General health checks in adults for reducing morbidity and 
mortality from disease. Cochrane Database of Systematic 
Reviews: CD009009. 


Exclude – screening 
interventions 
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Krukowski RA, Tilford JM, Harvey-Berino J et al. (2011) 
Comparing behavioral weight loss modalities: incremental 
cost-effectiveness of an internet-based versus an in-person 
condition (Provisional abstract). Obesity 19(8):1629-35. 


Obese at baseline 


Lakerveld J, Bot SD, Chinapaw MJ, et al. (2013) Motivational 
interviewing and problem solving treatment to reduce type 2 
diabetes and cardiovascular disease risk in real life: a 
randomized controlled trial. International Journal of Behavioral 
Nutrition and Physical Activity 19;10:47. 


1 year study already in 


Lara J, Errington L, White M et al. (2012) Effectiveness of 
dietary interventions using the Mediterranean diet, or any 
combination of its component food groups in older adults: a 
systematic of review. Proceedings of the Nutrition 
Society 71(OCE2): E104. 


Abstract - check if full 
paper published 


Latimer AE, Brawley LR, Bassett RL. (2010) A systematic 
review of three approaches for constructing physical activity 
messages: What messages work and what improvements are 
needed? The International Journal of Behavioral Nutrition and 
Physical Activity 11;7:36. 


K+A 


Linden K, Jormanainen V, Linna M et al. (2010) Cost 
effectiveness of varenicline versus bupropion and unaided 
cessation for smoking cessation in a cohort of Finnish adult 
smokers. Current Medical Research & Opinion, 26(3): 549-
560.. 


 


Liu CF, Collins MP, Souza PE et al. (2011) Long-term cost-
effectiveness of screening strategies for hearing loss. Journal 
of Rehabilitation Research and Development 48(3): 235-43. 


Screening for hearing 
loss, mean age 60 


Loveman E, Frampton GK, Shepherd J et al. (2011) The 
clinical effectiveness and cost-effectiveness of long-term 
weight management schemes for adults: a systematic review. 
Health Technology Assessment 15(2): 1-182. 


Cost and effectiveness 
long-term 


Luckner H, Moss JR, Gericke CA. (2012) Effectiveness of 
interventions to promote healthy weight in general populations 
of children and adults: a meta-analysis (Structured abstract). 
European Journal of Public Health 22(4):491-7.  


Mainly children and 
adults 


Maes L, Van Cauwenberghe E, Van Lippevelde W et al. 
(2012) Effectiveness of workplace interventions in Europe 
promoting healthy eating: a systematic review. European 
Journal of Public Health 22(5): 677-683. 


Broad age range 


Marteau TM, French DP, Griffin SJ et al. (2010) Effects of 
communicating DNA-based disease risk estimates on risk-
reducing behaviours. Cochrane Database of Systematic 
Reviews (10): CD007275. 


Out of scope 


Marteau TM, Aveyard P, Munafò MR et al. (2012) Effect on 
adherence to nicotine replacement therapy of informing 
smokers their dose is determined by their genotype: A 
randomised controlled trial. PLoS One 7(4): e35249. 


Not specific to midlife 
population /out of scope 
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Martin M, Clare L, Altgassen AM et al. (2011) Cognition-based 
interventions for healthy older people and people with mild 
cognitive impairment. Cochrane Database of Systematic 
Reviews (1): CD006220. 


>60 years 


Maruyama C, Kimura M, Okumura H et al. (2010) Effect of a 
worksite-based intervention program on metabolic parameters 
in middle-aged male white-collar workers: a randomized 
controlled trial. Preventive Medicine 51(1): 11-17. 


MIDLIFE Primary study 
- PA and nutrition - age 
of control group 36 but 
int gp >40 


Masi CM, Chen HY, Hawkley LC et al. (2011) A meta-analysis 
of interventions to reduce loneliness. Personality & Social 
Psychology Review 15(3): 219-266.  


Broad age range 
including children  


McEachan RR, Lawton RJ, Jackson C et al. (2011) Testing a 
workplace physical activity intervention: a cluster randomized 
controlled trial. International Journal of Behavioral Nutrition 
and Physical Activity 11;8:29.  


Mean age 43, PA 
intervention 


Mehta S, Dimsdale J, Nagle B et al. (2013). Worksite 
Interventions Improving Lifestyle Habits Among Latin 
American Adults. American Journal of Preventive Medicine 
44(5): 538-542. 


Non SR 


Mills M, Loney P, Jamieson E et al. (2010) A primary care 
cardiovascular risk reduction clinic in Canada was more 
effective and no more expensive than usual on-demand 
primary care: a randomised controlled trial. Health and Social 
Care in the Community 18(1): 30-40. 


Mean age 65 


Mills SD, Tanner LM, Adams J. (2013) Systematic literature 
review of the effects of food and drink advertising on food and 
drink-related behaviour, attitudes and beliefs in adult 
populations. Obesity Reviews 14(4): 303-314. 


General 


Mozaffarian D, Hao T, Rimm EB et al. (2011) Changes in diet 
and lifestyle and long-term weight gain in women and 
men. New England Journal of Medicine, 364(25), 2392-2404. 


Review 2 include 


Mulholland Y, Nicokavoura E, Broom J et al.  (2012) Very-low-
energy diets and morbidity: a systematic review of longer-term 
evidence. British Journal of Nutrition 108(5): 832-851. 


Broad, includes children 


Murphy SM, Edwards RT, Williams N et al. (2012) An 
evaluation of the effectiveness and cost effectiveness of the 
National Exercise Referral Scheme in Wales, UK: a 
randomised controlled trial of a public health policy initiative. 
Journal of Epidemiology and Commmunity Health 66(8):745-
53.  


UK, stratifies PA by age 
in results 


Murray J, Craigs CL, Hill KM et al. (2012) A systematic review 
of patient reported factors associated with uptake and 
completion of cardiovascular lifestyle behaviour change. BMC 
Cardiovascular Disorders 8;12: 120.  


Review 1? 


Norberg M, Wall S, Boman K et al. (2010) The Västerbotten 
Intervention Programme: background, design and 
implications. Global Health Action 3. 


Process paper - no 
results 
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Ogedegbe G, Tobin JN, Fernandez S et al. (2009) Counseling 
African Americans to Control Hypertension (CAATCH) Trial: A 
multi-level intervention to improve blood pressure control in 
hypertensive blacks. Circulation: Cardiovascular Quality and 
Outcomes, 2(3): 249-256. 


Not just lifestyle 


Oh EG, Bang SY, Hyun SS et al. (2010). Effects of a 6-month 
lifestyle modification intervention on the cardiometabolic risk 
factors and health-related qualities of life in women with 
metabolic syndrome. Metabolism 59(7): 1035-1043. 


In people with existing 
METS 


Ortegón M, Lim S, Chisholm D et al. (2012) Cost effectiveness 
of strategies to combat cardiovascular disease, diabetes, and 
tobacco use in sub-Saharan Africa and South East Asia: 
mathematical modelling study. BMJ 2;344: e607.   


Not OECD country 


Osei-Assibey G, Adi Y, Kyrou I et al. (2011) Pharmacotherapy 
for overweight/obesity in ethnic minorities and White 
Caucasians: a systematic review and meta-analysis. Diabetes, 
Obesity & Metabolism 13(5): 385-393. 


Drugs 


Pavey TG, Anokye N, Taylor AH et al. (2011) The clinical 
effectiveness and cost-effectiveness of exercise referral 
schemes: a systematic review and economic evaluation. 
Health Technology Assessment 15(44): 1-254. 


Tai-chi in nurses 


Pavey T, Taylor A, Hillsdon M et al. (2012) Levels and 
predictors of exercise referral scheme uptake and adherence: 
a systematic review. Journal of Epidemiology & Community 
Health 66(8): 737-744. 


Not spec midlife 


Peels DA, van Stralen MM, Bolman C et al. (2012) 
Development of web-based computer-tailored advice to 
promote physical activity among people older than 50 years. 
Journal of Medical Internet Research 2;14(2):e39.  


Implementation 


Perez A, Fleury J, Keller C. (2010) Review of intervention 
studies promoting physical activity in Hispanic women. 
Western Journal of Nursing Research 32(3): 341-362. 


Review, not SR 


Perez E, Edmonds BA. (2012) A systematic review of studies 
measuring and reporting hearing aid usage in older adults 
since 1999: a descriptive summary of measurement tools. 
PLoS One 7(3): e31831. 


Reporting 


Perry KJ, Hickson M, Thomas J. (2011) Factors enabling 
success in weight management programmes: systematic 
review and phenomenological approach. Journal of Human 
Nutrition & Dietetics 24(3): 301-302. 


Review 1/3 


Primack BA, Carroll MV, McNamara M et al. (2012) Role of 
video games in improving health-related outcomes: a 
systematic review. American Journal of Preventive Medicine 
42(6): 630-638. 


Therapy not prevention 
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Promberger M, Dolan P, Marteau TM. (2012) “Pay them if it 
works”: Discrete choice experiments on the acceptability of 
financial incentives to change health related behaviour. Social 
Science & Medicine 75(12): 2509-2514. 


Exclude, not specifically 
mid-life 


Rabin BA, Glasgow RE, Kerner JF et al. (2010) Dissemination 
and implementation research on community-based cancer 
prevention: A systematic review. American Journal of 
Preventive Medicine 38(4): 443-456. 


Implementation 


Radcliff TA, Bobroff LB, Lutes LD et al. (2012) Comparing 
costs of telephone vs face-to-face extended-care programs for 
the management of obesity in rural settings. Journal of the 
Academy of Nutrition and Dietetics 112(9): 1363-73. 


Obesity 


Rasmussen SR, Thomsen JL, Kilsmark J et al. (2013) The 
cost effectiveness of telephone counselling to aid smoking 
cessation in Denmark: a modelling study. Scandinavian 
Journal of Public Health 35(4):365-72.  


Midlife 


Rasu RS, Hunter CM, Peterson AL et al. (2010) Economic 
evaluation of an internet-based weight management program 
(Provisional abstract). American Journal of Managed Care 
16(4):e98-104. 


Mean age 34.  


Rhodes RE, Pfaeffli LA. (2010) Mediators of physical activity 
behaviour change among adult non-clinical populations: a 
review update.  International Journal of Behavioral Nutrition 
and Physical Activity 11;7:37. 


Review 1 include 


Rhodes RE, Dickau L. (2013) Moderators of the intention-
behaviour relationship in the physical activity domain: a 
systematic review. British Journal of Sports Medicine 47(4): 
215-225. 


Review 1 include 


Rice VH, Hartmann-Boyce J, Stead LF. (2013) Nursing 
interventions for smoking cessation. Cochrane Database of 
Systematic Reviews (8). 


Age of most individual 
studies not reported 


Richards J, Thorogood M, Hillsdon M et al. (2013) Face-to-
face interventions for promoting physical activity. Cochrane 
Database of Systematic Reviews:  CD010392. 


Most ages not reported 


Rigotti NA, Bitton A, Kelley JK et al. (2011) Offering 
population-based tobacco treatment in a healthcare setting: a 
randomized controlled trial. American Journal of Preventive 
Medicine 41(5):498-503. 


Not specifically midlife 


Riper H, Spek V, Boon B et al. (2011) Effectiveness of E-self-
help interventions for curbing adult problem drinking: a meta-
analysis. Journal of Medical Internet Research 13(2): e42. 


Age of included studies 
??? 


Robroek SJ, Polinder S, Bredt FJ et al. (2012) Cost-
effectiveness of a long-term Internet-delivered worksite health 
promotion programme on physical activity and nutrition: a 
cluster randomized controlled trial. Health Education Research 
27(3): 399-410. 


Mean age 42 years 


Saleh SS, Alameddine MS, Hill D et al. (2010)The 
effectiveness and cost-effectiveness of a rural employer-based 
wellness program. Journal of Rural Health 26(3): 259-65. 


Mean age midlife 
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Salehi-Abargouei A, Maghsoudi Z, Shirani F et al. (2013) 
Effects of Dietary Approaches to Stop Hypertension (DASH)-
style diet on fatal or nonfatal cardiovascular diseases-
Incidence: A systematic review and meta-analysis on 
observational prospective studies. Nutrition 29(4): 611-618. 


Review 2 include 


Sargent GM, Forrest LE et al. (2012) Nurse delivered lifestyle 
interventions in primary health care to treat chronic disease 
risk factors associated with obesity: a systematic review. 
Obesity Reviews 13(12): 1148-1171. 


SR, not spec midlife 


Schröer-Günther MA, Zhou M, Gerber A et al. (2011) Primary 
tobacco prevention in China: a systematic review. Asian 
Pacific Version of Cancer Prevention 12(11): 2973-80. 


Non OECD? 


Shaw R, Fenwick E, Baker G et al. (2011) Pedometers cost 
buttons': the feasibility of implementing a pedometer based 
walking programme within the community. BMC Public Health 
31;11:200. 


Mean age 49 


Shaw R, Bosworth H. (2012) Short message service (SMS) 
text messaging as an intervention medium for weight loss: A 
literature review. Health Informatics Journal 18(4): 235-250. 


Broad 


Sheeran P, Harris P, Vaughan J et al. (2013) Gone exercising: 
Mental contrasting promotes physical activity among 
overweight, middle-aged, low-SES fishermen. Health 
Psychology 32(7): 802. 


MIDLIFE PA - mental 
contrasting? 


Skelton DA, Howe TE, Ballinger C et al. (2013) Environmental 
and behavioural interventions for reducing physical activity 
limitation in community-dwelling visually impaired older people. 
Cochrane Database of Systematic Reviews (6): CD009233. 


Older people 


Shen CZ. (2009) The effect of Chinese food therapy on 
community dwelling middle-aged hypertensive patients with 
Yin deficiency in Hangzhou, China. Hong Kong Polytechnic 
University (Hong Kong) PhD 


Exclude – micro 
outcomes 


Smerecnik C, Grispen JE, Quaak M. (2012) Effectiveness of 
testing for genetic susceptibility to smoking-related diseases 
on smoking cessation outcomes: a systematic review and 
meta-analysis. Tobacco Control 21(3): 347-354 


Out of scope 


Smith MW, An LC, Fu SS et al. (2011) Cost-effectiveness of 
an intensive telephone-based intervention for smoking 
cessation. Journal of Telemedicine and Telecare 17(8): 437-
440. 


Mean age 57 


Taggart J, Williams A, Dennis S et al. (2012) A systematic 
review of interventions in primary care to improve health 
literacy for chronic disease behavioral risk factors. BMC 
Family Practice 1;13:49.  


Knowledge and 
attitudes 


Taylor RS, Ashton KE, Moxham T et al. (2011) Reduced 
dietary salt for the prevention of cardiovascular disease: a 
meta-analysis of randomized controlled trials. Cochrane 
Database of Systematic Reviews (7): CD009217.  


Older and midlife 
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Taylor CA, Shaw RL, Dale J et al. (2011) Enhancing delivery 
of health behaviour change interventions in primary care: A 
meta-synthesis of views and experiences of primary care 
nurses. Patient Education and Counseling 85(2): 315-322. 


Review 1? 


Te Morenga L, Mallard S, Mann J. (2013) Dietary sugars and 
body weight: Systematic review and meta-analyses of 
randomised controlled trials. BMJ 15;346: e7492.  


Adults in genera/. Not 
post 2000 and midlife 


Thomson CA, Ravia J. (2011) A systematic review of 
behavioral interventions to promote intake of fruit and 
vegetables. Journal of the American Dietetic Association 1 
111(10): 1523-35. 


Broad 


Toto PE. (2010) Impact of a multi-component exercise and 
physical activity program for sedentary, community-dwelling, 
older adults. Doctoral dissertation, University of Pittsburgh. 


Thesis 


Tzelepis F, Paul CL, Walsh RA et al. (2011) Proactive 
telephone counseling for smoking cessation: meta-analyses by 
recruitment channel and methodological quality. Journal of the 
National Cancer Institute 103(12): 922-941. 


Recruitment issues 


Tzelepis F, Paul CL, Duncan SL et al. (2012) Increasing the 
reach of quitlines through active telephone recruitment: do 
cold-called smokers differ from quitline callers? Nicotine & 
Tobacco Research 14(12): 1488-1493. 


Recruitment issues 


van Genugten L, van Empelen P, Flink I et al. (2010) 
Systematic development of a self-regulation weight-
management intervention for overweight adults. BMC Public 
Health 27;10:649.  


Development 


Wagner LD, Rein DB. (2013) Attributes associated with eye 
care use in the United States: A meta-analysis. Ophthalmology 
120(7): 1497-1501. 


Include Review 1 


Webel AR, Okonsky J, Trompeta J et al. (2010) A systematic 
review of the effectiveness of peer-based interventions on 
health-related behaviors in adults. American Journal of Public 
Health 100(2): 247-253. 


Broad population and 
age 


White A, Kavanagh D, Stallman H et al. (2010) Online alcohol 
interventions: a systematic review. Journal of Medical Internet 
Research 12(5): e62. 


1/2 studies with 
students 


Whittaker R, Borland R, Bullen C et al. (2009) Mobile phone-
based interventions for smoking cessation. Cochrane 
Database of Systematic Reviews 4. 


Broad 


Wieland LS, Falzon L, Sciamanna CN et al. (2012) Interactive 
computer-based interventions for weight loss or weight 
maintenance in overweight or obese people. Cochrane 
Database of Systematic Reviews 8. 


Broad 


Williams EC, Achtmeyer CE, Kivlahan DR et al. (2010) 
Evaluation of an electronic clinical reminder to facilitate brief 
alcohol-counseling interventions in primary care. Journal of 
Studies on Alcohol and Drugs 71(5): 720-725. 


Broad 
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Williams AD. (2012) Use of a text messaging program to 
promote adherence to daily physical activity guidelines: a 
review of the literature. Bariatric Nursing and Surgical Patient 
Care 7(1): 13-16. 


Review not SR 


Williams AL, Grogan S, Clark-Carter D et al. (2013) 
Appearance-based interventions to reduce ultraviolet exposure 
and/or increase sun protection intentions and behaviours: A 
systematic review and meta-analyses. British Journal of Health 
Psychology 18(1): 182-217. 


Broad 


Wilson LM, Avila Tang E, Chander G et al. (2012) Impact of 
tobacco control interventions on smoking initiation, cessation, 
and prevalence: a systematic review. Journal Of 
Environmental & Public Health 2012: 961724. 


Policy 


Wong JY, Gilson ND, van Uffelen JG et al. (2012) The effects 
of workplace physical activity interventions in men: a 
systematic review. American journal of Men’s Health 6(4):303-
13. 


Age of individual studies 
not reported 


Wycherley TP, Moran LJ, Clifton PM et al. (2012) Effects of 
energy-restricted high-protein, low-fat compared with 
standard-protein, low-fat diets: a meta-analysis of randomized 
controlled trials. American Journal of Clinical Nutrition 96(6): 
1281-1298. 


SR, broad age range of 
participants 


Young MD, Morgan PJ, Plotnikoff RC et al. (2012) 
Effectiveness of male-only weight loss and weight loss 
maintenance interventions: a systematic review with meta-
analysis. Obesity Reviews 13(5): 393-408. 


SR, broad age range 


Zautra AJ, Davis MC, Reich JW et al. (2012) Phone-based 
interventions with automated mindfulness and mastery 
messages improve the daily functioning for depressed middle-
aged community residents. Journal of Psychotherapy 
Integration 22(3): 206. 


Patient depressive at 
baseline 
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G2. Primary Studies 
Reference Reason excluded 
Ai-jun N, Yan-qun W, Jin-long L. (2010) Effect of healthy 
Qigong “WuQinXi” exercise on peripheral blood T-cell 
subgroups in middle-aged subjects. African Journal of 
Biotechnology, 9(29): 4620-4623.  


Micro outcomes 


Albright CL, King AC, Barr Taylor C et al. (1992) Effect of a 
six-month aerobic exercise training program on cardiovascular 
responsivity in healthy middle-aged adults. Journal of 
Psychosomatic Research, 36(1): 25-36. 


<2000 


Aldana SG, Greenlaw RL, Diehl HA et al. (2006). The 
behavioral and clinical effects of therapeutic lifestyle change 
on middle-aged adults. Preventing Chronic Disease 3(1): A05. 


Obese 


Aldred HE, Hardman AE, Taylor S. (1995) Influence of 12 
weeks of training by brisk walking on postprandial lipemia and 
insulinemia in sedentary middle-aged women. Metabolism 44 
(3): 390-397.  


<2000 


Al-Shayji IA, Caslake MJ, Gill JM. (2012) Effects of moderate 
exercise on VLDL1 and Intralipid kinetics in overweight/obese 
middle-aged men. American Journal of Physiology-
Endocrinology and Metabolism 302(3): E349-E355.  


Obese and overweight 
adults not separated. 
Small sample size 


Alterman AI, Gariti P, Mulvaney F. (2001) Short-and long-term 
smoking cessation for three levels of intensity of behavioral 
treatment. Psychology of Addictive Behaviors 15(3): 261.  


Cost effectiveness of 3 
levels of smoking cess 
treatment but not paper 


Annesi J. (2013) Effects of treatment differences on 
psychosocial predictors of exercise and improved eating in 
obese, middle-age adults. Journal of Physical Activity & 
Health 10(7).  


In obsess patients - men 


Antunes-Correa L, Kanamura BY, Melo RC et al. (2010) 
Effects of exercise training on functional capacity and 
neurovascular control in middle-aged and old heart failure 
patients. European Heart Journal 31: 381-382. 


Not paper 


Aptekmann NP, Cesar TB. (2010) Orange juice improved lipid 
profile and blood lactate of overweight middle-aged women 
subjected to aerobic training. Maturitas 67(4): 343-347.  


Micro outcomes 


Arslan F. (2011) The effects of an eight-week step-aerobic 
dance exercise programme on body composition parameters 
in middle-aged sedentary obese women: original research 
article. International Sport Med Journal 12(4): 160-168.  


In obese patients - 
women 


Atienza AA. (2001) Home-based physical activity programs for 
middle-aged and older adults: summary of empirical 
research. Journal of Aging and Physical Activity 9: S38-S58. 


Systematic Review 


Babaei P, Azali AK, Soltani TB et al. (2013) Effect of six 
weeks of endurance exercise and following detraining on 
serum brain derived neurotrophic factor and memory 
performance in middle aged males with metabolic 
syndrome. The Journal of Sports Medicine and Physical 
Fitness 53(4): 437-443.  


Micro outcomes 
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Baker TT, Allen D, Lei KY et al. (1986) Alterations in lipid and 
protein profiles of plasma lipoproteins in middle-aged men 
consequent to an aerobic exercise program. Metabolism 
35(11): 1037-1043. 


<2000 


Ballard KD, Kupchak BR, Volk BM et al. (2013) Acute effects 
of ingestion of a novel whey-derived extract on vascular 
endothelial function in overweight, middle-aged men and 
women. British Journal of Nutrition 109(05): 882-893.  


Micro outcomes 


Bassey EJ, Patrick JM, Irving JM et al. (1983) An 
unsupervised “aerobics” physical training programme in 
middle-aged factory workers: feasibility, validation and 
response. European Journal of Applied Physiology and 
Occupational Physiology, 52(1), 120-125.  


<2000 


Behm DG, Plewe S, Grage P et al. (2011) Relative static 
stretch-induced impairments and dynamic stretch-induced 
enhancements are similar in young and middle-aged men. 
Applied Physiology, Nutrition, and Metabolism 36(6) 790-797.  


Micro outcomes 


Bemben MG, Witten MS, Carter JM et al. (2010) The effects 
of supplementation with creatine and protein on muscle 
strength following a traditional resistance training program in 
middle-aged and older men. The Journal of Nutrition, Health & 
Aging 14(2): 155-159. 


Micro outcomes 


Bemelmans W, van Baal P, Wendel-Vos W et al. (2008) The 
costs, effects and cost-effectiveness of counteracting 
overweight on a population level. A scientific base for policy 
targets for the Dutch national plan for action. Preventive 
Medicine 46(2): 127-132. 


No age range specified 


Benton MJ, Swan PD. (2007) Effect of protein ingestion on 
energy expenditure and substrate utilization after exercise in 
middle-aged women. International Journal of Sport Nutrition & 
Exercise Metabolism 17(6).  


Micro outcomes 


Benton MJ, Kasper MJ, Raab SA et al. (2011) Short-term 
effects of resistance training frequency on body composition 
and strength in middle-aged women. The Journal of Strength 
& Conditioning Research 25(11): 3142-3149.  


Micro outcomes 


Berg A, Witt N, Frey I et al. (2011) Meal replacement based 
on soy protein improves benefits of a weight reduction 
program on health related quality of life (HRQOL) in middle-
aged obese females. Obesity Reviews 12: 73. 


Abstract, not full paper 


Bijeh N, Hosseini SA, Hejazi K. (2012) The effect of aerobic 
exercise on serum C - reactive protein and leptin levels in 
untrained middle-aged women. Iranian Journal of Public 
Health 41(9): 36-41. 


Not in English 


Bijeh N, Moazami M, Ahmadi A et al. (2011) Effect of 6 
months of aerobic exercise training on serum leptin, cortisol, 
insulin and glucose levels in thin middle-aged women. 
[Arabic]. Trauma Monthly 16(1): 53-59. 


Not in English 


Bijeh N, Moazami M, Mansouri J et al. (2011) Effect of aerobic 
exercises on markers of bone metabolism in middle-aged 
women. Kowsar Medical Journal 16(2): 129-135. 


Micro outcomes 
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Billat VL, Slawinksi J, Bocquet V et al. (2001) Very short (15 s-
15 s) interval-training around the critical velocity allows 
middle-aged runners to maintain VO~ 2 max for 14 
minutes. International Journal of Sports Medicine 22(3): 201-
208. 


Micro outcomes 


Bizheh N, Rashidlamir A, Zabihi A et al. (2011) The acute 
effects of strength training on inflammatory markers predicting 
atherosclerosis: a study on inactive middle-aged men. Tehran 
University Medical Journal 69(3).  


Not in English 


Bodner ME, Dean E. (2009) Advice as a smoking cessation 
strategy: a systematic review and implications for physical 
therapists. Physiotherapy Theory and Practice 25(5-6): 369-
407. 


Systematic Review 


Bolam KA, van Uffelen JG, Taaffe DR. (2013) The effect of 
physical exercise on bone density in middle-aged and older 
men: A systematic review. Osteoporosis International 24(11): 
2749-2762.  


Systematic Review 


Borg P, Kukkonen-Harjula K, Fogelholm M et al. (2002) 
Effects of walking or resistance training on weight loss 
maintenance in obese, middle-aged men: a randomized 
trial. International Journal of Obesity & Related Metabolic 
Disorders 26(5).  


Obese 


Boudou P, De Kerviler E, Vexiau P et al. (2008) Effects of a 
single bout of exercise and exercise training on steroid levels 
in middle-aged type 2 diabetic men: relationship to abdominal 
adipose tissue distribution and metabolic status. Diabetes & 
Metabolism 26(6):450-7. 


Diagnosed with T2DM 


Bouillon LE, Sklenka DK, Driver AC. (2009) Comparison of 
training between 2 cycle ergometers on dynamic balance for 
middle-aged women. Journal of Sport Rehabilitation 18(2).  


Micro outcomes 


Boutcher SH, Stein P. (1995) Association between heart rate 
variability and training response in sedentary middle-aged 
men. European Journal of Applied Physiology and 
Occupational Physiology 70(1): 75-80. 


<2000 


Boyette LW, Lloyd A, Manuel S et al. (2001) Development of 
an exercise expert system for older adults. Journal of 
Rehabilitation Research & Development 38(1).  


Design of system not 
testing effectiveness 


Brynes AE, Edwards CM, Ghatei MA et al. (2003) A 
randomised four-intervention crossover study investigating the 
effect of carbohydrates on daytime profiles of insulin, glucose, 
non-esterified fatty acids and triacylglycerols in middle-aged 
men. British Journal of Nutrition 89(02): 207-218.  


Micro outcomes 


Buchheit M, Simon C, Charloux A et al. (2005) Heart rate 
variability and intensity of habitual physical activity in middle-
aged persons. Medicine and Science in Sports and 
Exercise 37(9): 1530.  


>60 


Bullen C, Howe C, Lin RB et al. (2010) Pre-cessation nicotine 
replacement therapy: pragmatic randomized 
trial. Addiction 105(8): 1474-1483. 


<40 yrs old 
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Caperchione CM, Vandelanotte C, Kolt GS et al. (2012) What 
a man wants understanding the challenges and motivations to 
physical activity participation and healthy eating in middle-
aged Australian Men. American Journal of Men's Health 6(6): 
453-461.  


Non-RCT 


Cardoso AM, Bagatini MD, Roth MA et al. (2012) Acute 
effects of resistance exercise and intermittent intense aerobic 
exercise on blood cell count and oxidative stress in trained 
middle-aged women. Brazilian Journal of Medical and 
Biological Research 45(12): 1172-1182. 


Micro outcomes 


Carlson O, Martin B, Stote KS et al. (2007) Impact of reduced 
meal frequency without caloric restriction on glucose 
regulation in healthy, normal-weight middle-aged men and 
women. Metabolism 56(12): 1729-1734. 


Micro outcomes 


Carr LJ, Lewis B, Hartman S et al. (2013) Communication 
strategies for enhancing understanding of the behavioral 
implications of genetic and biomarker tests for disease risk: 
The role of coherence. Health Psychology 32(3): 328–336. 


<40 yrs old 


Cecchini M, Sassi F, Lauer JA et al. (2010) Tackling of 
unhealthy diets, physical inactivity, and obesity: health effects 
and cost-effectiveness. The Lancet 376(9754): 1775-1784.  


Description of strategies 
not intervention 


Chang YK, Etnier JL. (2009) Effects of an acute bout of 
localized resistance exercise on cognitive performance in 
middle-aged adults: A randomized controlled trial study.  
Psychology of Sport and Exercise 10(1): 19-24.  


Micro outcomes 


Chao S, Roberts JS, Marteau TM et al. (2008) Health 
behavior changes after genetic risk assessment for Alzheimer 
disease: The REVEAL Study. Alzheimer Disease and 
Associated Disorders 22(1): 94.  


Age range but not sure 
it’s a suitable 
intervention 


Chu-Ru L. (2012) Effect of a regular community-based 
physical activity program on metabolic parameters in middle-
aged women. Tzu Chi Nursing Journal 11(4): 84-94. 


Micro outcomes 


Clifton PM, Bastiaans K, Keogh JB. (2009) High protein diets 
decrease total and abdominal fat and improve CVD risk profile 
in overweight and obese men and women with elevated 
triacylglycerol. Nutrition, Metabolism and Cardiovascular 
Diseases 19(8): 548-554.  


Micro outcomes 


Colado JC, Triplett NT. (2008) Effects of a short-term 
resistance program using elastic bands versus weight 
machines for sedentary middle-aged women. The Journal of 
Strength & Conditioning Research 22(5): 1441-1448.  


Micro outcomes 


Cortez-Cooper MY, Anton MM, DeVan AE et al. (2008) The 
effects of strength training on central arterial compliance in 
middle-aged and older adults. European Journal of 
Cardiovascular Prevention & Rehabilitation 15(2): 149-155. 


Micro outcomes 


Cotofana S, Ring-Dimitriou S, Hudelmaier M et al.  (2010) 
Effects of exercise intervention on knee morphology in middle-
aged women: a longitudinal analysis using magnetic 
resonance imaging. Cells Tissues Organs 192(1): 64-72.  


Micro outcomes 
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Cox RH, White AH, Gaylord CK. (2003) A video lesson series 
is effective in changing the dietary intakes and food-related 
behaviors of low-income homemakers. Journal of the 
American Dietetic Association 103(11): 1488-1493. 


<40yrs old 


Crane PB, Wallace DC. (2007) Cardiovascular risks and 
physical activity in middle-aged and elderly African American 
women. Journal of Cardiovascular Nursing 22(4): 297-303. 


Micro outcomes 


Damschroder LJ, Lutes LD, Goodrich DE et al. (2010) A 
small-change approach delivered via telephone promotes 
weight loss in veterans: results from the ASPIRE-VA pilot 
study. Patient Education and Counseling 79(2): 262-266.  


Some participants are 
too young but average 
is OK 


DeBusk RF, Convertino VA, Hung J et al. (1983) Exercise 
conditioning in middle-aged men after 10 days of bed 
rest. Circulation 68(2): 245-250. 


<2000 


Dengel JL, Katzel LI, Goldberg AP. (1995) Effect of an 
American Heart Association diet, with or without weight loss, 
on lipids in obese middle-aged and older men. The American 
Journal of Clinical Nutrition 62(4): 715-721. 


<2000 


Dengo AL, Dennis EA, Orr JS et al. (2010) Arterial destiffening 
with weight loss in overweight and obese middle-aged and 
older adults. Hypertension 55(4): 855-861. 


>60 


Dennis EA, Dengo AL, Comber DL et al. (2010) Water 
consumption increases weight loss during a hypocaloric diet 
intervention in middleaged and older adults. Obesity 18(2): 
300-307.  


>60 


Depp CA, Lebowitz BD, Patterson TL et al. (2007) Medication 
adherence skills training for middle-aged and elderly adults 
with bipolar disorder: development and pilot study. Bipolar 
Disorders 9(6): 636-645.. 


Age is just in our inc. 


De Schryver AM, Keulemans YC, Peters HP et al. (2005) 
Effects of regular physical activity on defecation pattern in 
middle-aged patients complaining of chronic constipation. 
Scandinavian Journal of Gastroenterology 40(4): 422-429.  


Micro outcomes 


Dixon NC, Hurst TL, Talbot D et al. (2013) Effect of short-term 
reduced physical activity on cardiovascular risk factors in 
active lean and overweight middle-aged 
men. Metabolism 62(3): 361-368. 


Micro outcomes 


Donges CE, Burd NA, Duffield R et al. (2012) Concurrent 
resistance and aerobic exercise stimulates both myofibrillar 
and mitochondrial protein synthesis in sedentary middle-aged 
men. Journal of Applied Physiology 112(12): 1992-2001. 


Micro outcomes 


Donges CE, Duffield R. (2012) Effects of resistance or aerobic 
exercise training on total and regional body composition in 
sedentary overweight middle-aged adults. Applied Physiology, 
Nutrition, and Metabolism, 37(3), 499-509.  


Micro outcomes 


Doolan DM, Froelicher ES. (2006) Efficacy of smoking 
cessation intervention among special populations: review of 
the literature from 2000 to 2005. Nursing Research 55(4): 
S29-S37. 


Systematic Review 
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training enhances the glutathione antioxidant system in 
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Research 23(5): 1518-1523. 


Micro outcomes 


Drigny J, Gayda M, Sosner P et al. (2012) 382 Effects of a 4-
months high-intensity interval training associated with 
resistance training program on cognitive performance, 
cerebral oxygenation, exercise capacity and cardiac output in 
middle-aged overweight subjects: a pilot study.Canadian 
Journal of Cardiology 28(5): S241. 


Not full paper - abstract 
 


Duncan MJ, Vandelanotte C, Rosenkranz RR et al. (2012) 
Effectiveness of a website and mobile phone based physical 
activity and nutrition intervention for middle-aged males: Trial 
protocol and baseline findings of the ManUp Study. BMC 
Public Health 12(1): 656. 


Protocol only 


Duscha BD, Slentz CA, Johnson JL et al. (2005) Effects of 
exercise training amount and intensity on peak oxygen 
consumption in middle-age men and women at risk for 
cardiovascular disease. CHEST Journal 128(4): 2788-2793. 


Micro outcomes 


Eakin E. (2001) Promoting physical activity among middle-
aged and older adults in health care settings. Journal of Aging 
and Physical Activity 9: S29-S37. 


Not an intervention - no 
age specified 


Ekkekakis P, Lind E, Vazou S. (2010) Affective Responses to 
Increasing Levels of Exercise Intensity in Normal-weight, 
Overweight, and Obese Middle-aged Women. Obesity 18(1): 
79-85.  


Only normal weight 
group eligible for 
inclusion 


Elavsky S. (2010) Longitudinal examination of the exercise 
and self-esteem model in middle-aged women. Journal of 
Sport & Exercise Psychology 32(6): 862. 


Self-efficacy 


Eriksson M, Uddén J, Hemmingsson E et al. (2010) Impact of 
physical activity and body composition on heart function and 
morphology in middle-aged, abdominally obese 
women. Clinical Physiology and Functional Imaging 30(5), 
354-359.  


In obese women 


Evers A, Klusmann V, Schwarzer R et al. (2011) Improving 
cognition by adherence to physical or mental exercise: A 
moderated mediation analysis. Aging & Mental Health 15(4): 
446-455.  


Too old - not midlife 


Figard-Fabre H, Fabre N, Leonardi A et al. (2010) 
Physiological and perceptual responses to Nordic walking in 
obese middle-aged women in comparison with the normal 
walk. European Journal of Applied Physiology 108(6): 1141-
1151.  


Obesity 


Fiocco AJ, Scarcello S, Marzolini S et al. (2013) The effects of 
an exercise and lifestyle intervention program on 
cardiovascular, metabolic factors and cognitive performance 
in middle-aged adults with type ii diabetes: A pilot study. 
Canadian Journal of Diabetes 37(4): 214-219. 


Micro outcomes 
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Fleck SJ, Mattie C, Martensen III HC. (2006) Effect of 
resistance and aerobic training on regional body composition 
in previously recreationally trained middle-aged 
women. Applied Physiology, Nutrition, and Metabolism 31(3): 
261-270.  


Micro outcomes 


Fleming P, Godwin M. (2008) Lifestyle interventions in primary 
care Systematic review of randomized controlled 
trials. Canadian Family Physician 54(12): 1706-1713.  


Systematic Review 


Francis SL, Taylor ML, Haldeman LM. (2009) Nutrition 
education improves morale and self-efficacy for middle-aged 
and older women. Journal of Nutrition for the Elderly 28(3): 
272-286.  


Too old - not midlife 


Frape DL, Williams NR, Scriven AJ et al. (1997) Effects of 
high-and low-fat meals on the diurnal response of plasma lipid 
metabolite concentrations in healthy middle-aged volunteers. 
British Journal of Nutrition 77(03): 375-390.  


<2000 


Freene N, Waddington G, Chesworth W et al. (2011) ‘Physical 
activity at home (PAAH)’, evaluation of a group versus home 
based physical activity program in community dwelling middle 
aged adults: rationale and study design. BMC Public 
Health 11(1): 883. 


Protocol 


Fujii H, Haruyama Y, Muto T et al. (2009) High attendance at 
a lifestyle intervention program is important to reduce risks 
related to metabolic syndrome in middle-aged 
Japanese. Tohoku Journal of Experimental Medicine 219(2). 


Too old - not midlife 


Fujii H, Muto T, Haruyama Y et al. (2010) Community-based 
lifestyle modification of cardiovascular disease risks in middle-
aged Japanese: a 27-month update. Tohoku Journal of 
Experimental Medicine 220(4).  


>60 - just! 


Furukawa F, Kazuma K, Kawa M et al. (2003) Effects of an 
off-site walking program on energy expenditure, serum lipids, 
and glucose metabolism in middle-aged women. Biological 
Research for Nursing 4(3): 181-192. 


Micro outcomes 


García-López D, Häkkinen K, Cuevas MJ et al. (2007) Effects 
of strength and endurance training on antioxidant enzyme 
gene expression and activity in middle-aged men. 
Scandinavian Journal of Medicine & Science in Sports 17(5): 
595-604. 


Micro outcomes 


Gaston MH, Porter GK, Thomas VG. (2011) Paradoxes in 
obesity with mid-life African American women. Journal of the 
National Medical Association 103(1): 17-25.  


Obese 


Gaume V, Mougin F, Figard H et al. (2005) Physical training 
decreases total plasma homocysteine and cysteine in middle-
aged subjects. Annals of Nutrition and Metabolism 49(2), 125-
131.  


Micro outcomes 


Gill JM, Al-Mamari A, Ferrell WR et al. (2006) Effects of a 
moderate exercise session on postprandial lipoproteins, 
apolipoproteins and lipoprotein remnants in middle-aged 
men. Atherosclerosis 185(1): 87-96.  


Micro outcomes 
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Gillis A, Perry A. (1991) The relationships between physical 
activity and health-promoting behaviours in mid-life 
women. Journal of Advanced Nursing16(3): 299-310.  


<2000 


Goff DC, DM Lloyd-Jones, Bennett G et al. (2013) A report of 
the American College of Cardiology/American Heart 
Association Task Force on practice guidelines. Circulation 
01.cir.0000437741.48606.98. 


Systematic Review 


Goldstein MG, Pinto BM, Marcus BH et al. (1999) Physician-
based physical activity counseling for middle-aged and older 
adults: a randomized trial. Annals of Behavioral Medicine 
21(1): 40-47.  


Too old - not midlife 


Goodrich DE. (2004) Effect of daily step count goals on mood 
states of middle-aged women: A multiple treatment single-
subject design. Doctoral dissertation, West Virginia University.  


Dissertation only 


Goon JA, Noor Aini AH, Musalmah M et al. (2009) Effect of 
Tai Chi exercise on DNA damage, antioxidant enzymes, and 
oxidative stress in middle-age adults. Journal of Physical 
Activity & Health 6(1). 


No age range specified 


Gorman C. (2001) An educational intervention for reducing the 
intake of dietary fats and cholesterol among middle-aged and 
older women. Educational Gerontology 27(5): 417-427. 


Cannot separate all 
findings for age groups 


Gossard D, Haskell WL, Taylor CB et al. (1986) Effects of low-
and high-intensity home-based exercise training on functional 
capacity in healthy middle-aged men. The American Journal 
of Cardiology 57(6): 446-449.  


<2000 


Granacher U, Wick C, Rueck N et al. (2011) Promoting 
balance and strength in the middle-aged workforce. 
International Journal of Sports Medicine 32(1): 35.  


Micro outcomes 


Guyon A, Morselli L, Balbo M et al. (2012) Sleep restriction in 
middle-aged obese subjects: Impact on leptin levels, hunger 
and food intake. Obesity Facts 5: 154. 


Micro outcomes 


Häkkinen K, Alen M, Kallinen M et al. (2000) Neuromuscular 
adaptation during prolonged strength training, detraining and 
re-strength-training in middle-aged and elderly people. 
European Journal of Applied Physiology 83(1): 51-62. 


Micro outcomes 


Hall S, Reid E, Ukoumunne OC et al.  (2007) Brief smoking 
cessation advice from practice nurses during routine cervical 
smear tests appointments: A cluster randomised controlled 
trial assessing feasibility, acceptability and potential 
effectiveness. British Journal of Cancer 96(7): 1057-1061. 


<40yrs old 


Hameed UA, Manzar D, Raza S et al. (2012) Resistance 
training leads to clinically meaningful improvements in control 
of glycemia and muscular strength in untrained middle-aged 
patients with type 2 diabetes mellitus. North American Journal 
of Medical Sciences 4(8): 336.  


Diagnosed with T2DM 


Handrakis JP, Southard VN, Abreu JM et al. (2010) Static 
stretching does not impair performance in active middle-aged 
adults. The Journal of Strength & Conditioning Research 
24(3): 825-830. 


Micro outcomes 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


60 


Herman S, Blumenthal JA, Babyak M et al. (2002) Exercise 
therapy for depression in middle-aged and older adults: 
Predictors of early dropout and treatment failure. Health 
Psychology 21(6): 553.  


Diagnosed with 
depression 


Hespel P, Lijnen P, Fagard R et al. (1988) Changes in plasma 
lipids and apoproteins associated with physical training in 
middle-aged sedentary men. American Heart Journal 115(4): 
786-792.  


<2000 


Hobbs N, Godfrey A, Lara J et al. (2013) Are behavioral 
interventions effective in increasing physical activity at 12 to 
36 months in adults aged 55 to 70 years? A systematic review 
and meta-analysis. BMC Medicine 11: 75. 


Systematic Review 


Hollands GJ, Hankins M, Marteau TM. (2010) Visual feedback 
of individuals’ medical imaging results for changing health 
behaviour. Cochrane Database of Systematic Reviews 1.  


Systematic Review 


Hollands GJ, Whitwell SC, Parker RA et al. (2012) Effect of 
communicating DNA based risk assessments for Crohn’s 
disease on smoking cessation: randomised controlled 
trial. BMJ: British Medical Journal 345. 


Is disclosure an 
intervention we'd want 
to look at? 


Holme I, Hjermann I, Helgeland A et al. (1985) The Oslo 
Study: diet and antismoking advice. Additional results from a 
5-year primary preventive trial in middle-aged men. Preventive 
Medicine 14(3): 279-292. 


<2000 


Hosaka Y, Nagasaki M, Bajotto G et al. (2010) Effects of daily 
mechanical horseback riding on insulin sensitivity and resting 
metabolism in middle-aged type 2 diabetes mellitus 
patients. Nagoya Journal of Medical Science 72(3-4): 129-
137.  


Diagnosed with T2DM 


Hsu MC, Wang TS, Liu YP et al. (2008) Effects of Baduanjin 
exercise on oxidative stress and antioxidant status and 
improving quality of life among middle-aged women. The 
American Journal of Chinese Medicine 36(05): 815-826.  


Micro outcomes 


Huang FJ, Chien DK, Chung UL. (2013) Effects of Hatha yoga 
on stress in middle-aged women. Journal of Nursing 
Research 21(1): 59-66.  


Micro outcomes 


Hubinger LYLE, Mackinnon LT. (1996) The effect of 
endurance training on lipoprotein (a)[Lp (a)] levels in middle-
aged males. Medicine and Science in Sports and 
Exercise 28(6): 757-764. 


<2000 


Hughes MC, Girolami TM, Cheadle AD et al. (2007) A 
lifestyle-based weight management program delivered to 
employees: examination of health and economic outcomes. 
Journal of Occupational and Environmental Medicine 49(11): 
1212-1217. 


Most patients are <40 
years, only one group 
not. Obese 


Huuskonen J, Väisänen SB, Kröger H et al. (2001) Regular 
physical exercise and bone mineral density: a four-year 
controlled randomized trial in middle-aged men. The DNASCO 
study. Osteoporosis international 12(5): 349-355.  


Micro outcomes 
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Huuskonen J, Väisänen SB, Kröger H et al. (2002) Relation of 
sex hormones to bone mineral density in middle-aged men 
during a 4 year exercise intervention trial. Bone 31(1): 51-56.  


Micro outcomes 


Iso H, Imano H, Nakagawa Y et al. (2002) One-year 
community-based education program for 
hypercholesterolemia in middle-aged Japanese: a long-term 
outcome at 8-year follow-up. Atherosclerosis 164(1): 195-202.  


Micro outcomes 


Istvan JA, Buist AS, Hess DL et al. (1995) Relationship of 
smoking cessation and nicotine gum use to salivary 
androstenedione and testosterone in middle-aged men. 
Metabolism 44(1): 90-95.  


<2000 


Izquierdo M, Hakkinen K, Ibanez J et al. (2003) Effects of 
strength training on submaximal and maximal endurance 
performance capacity in middle-aged and older men. The 
Journal of Strength & Conditioning Research 17(1): 129-139.  


Micro outcomes 


Izquierdo M, Häkkinen K, Ibanez J et al. (2005) Effects of 
combined resistance and cardiovascular training on strength, 
power, muscle cross-sectional area, and endurance markers 
in middle-aged men. European Journal of Applied 
Physiology 94(1-2): 70-75. 


Micro outcomes 


Jablonski KL, Racine ML, Geolfos CJ et al. (2013). Dietary 
sodium restriction reverses vascular endothelial dysfunction in 
middle-aged/older adults with moderately elevated systolic 
blood pressure. Journal of the American College of Cardiology 
61(3): 335-343. 


>60 – age 63 (7): 
looking at endothelium 
dysfunction and other 
biomarkers linked to salt 
intake 


Jakicic JM, Tate DF, Lang W et al. (2012) Effect of a stepped-
care intervention approach on weight loss in adults: a 
randomized clinical trial. JAMA 307(24): 2617-2626.  


Cannot separate obese 
and overweight 


Jayalath VH, de Souza RJ, Sievenpiper JL et al. (2014) Effect 
of dietary pulses on blood pressure: a systematic review and 
meta-analysis of controlled feeding trials. American Journal of 
Hypertension 27(1): 56-64.  


Systematic Review 


Jebb SA. (2005) Dietary strategies for the prevention of 
obesity. Proceedings of the Nutrition Society 64(2): 217-227. 


Not an intervention 


Jenkins DJA, Kendall CWC, Vidgen E et al. (2003) Effect of 
high vegetable protein diets on urinary calcium loss in middle-
aged men and women. European Journal of Clinical 
Nutrition 57(2): 376-382.  


Micro outcomes 


Juneau M, Rogers F, De Santos V et al. (1987) Effectiveness 
of self-monitored, home-based, moderate-intensity exercise 
training in middle-aged men and women. The American 
Journal of Cardiology 60(1): 66-70.  


<2000 


Kamioka H, Nakamura Y, Yazaki T et al. (2004) Effectiveness 
of comprehensive health education combining hot spa bathing 
and lifestyle education in middle-aged and elderly women: 
randomized controlled trial of three-and six-month 
interventions. Journal of the Japanese Society of Balneology, 
Climatology & Physical Medicine 67(4): 202-214. 


>60 - just! 
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Kamioka H, Nakamura Y, Yazaki T et al. (2006) 
Comprehensive health education combining hot spa bathing 
and lifestyle education in middle-aged and elderly women: 
one-year follow-up on randomized controlled trial of three-and 
six-month interventions. Journal of Epidemiology/Japan 
Epidemiological Association 16(1): 35-44. 


Micro outcomes 


Kawasaki T, Sullivan CV, Ozoe N et al. (2011) A long-term, 
comprehensive exercise program that incorporates a variety 
of physical activities improved the blood pressure, lipid and 
glucose metabolism, arterial stiffness, and balance of middle-
aged and elderly Japanese. Hypertension Research 34(9): 
1059-1066.. 


Micro outcomes 


Khan EB, Ramsey LT, Brownson RC et al. (2002) The 
effectiveness of interventions to increase physical activity: A 
systematic review. American Journal of Preventive 
Medicine 22(4): 73-107. 


Systematic Review 


Kim EJ, Cho SW, Kang JY et al. (2012) Effects of a 12-week 
lifestyle intervention on health outcome and serum adipokines 
in middle-aged korean men with borderline high blood 
pressure. Journal of the American College of Nutrition 31(5): 
352-360. 


Micro outcomes 


Kim MK, Sasaki S, Sasazuki S et al. (2004) Long-term vitamin 
C supplementation has no markedly favourable effect on 
serum lipids in middle-aged Japanese subjects. British Journal 
of Nutrition 91(01): 81-90.  


Micro outcomes 


Kim MK, Sasazuki S, Sasaki S et al. (2003) Effect of five-year 
supplementation of vitamin C on serum vitamin C 
concentration and consumption of vegetables and fruits in 
middle-aged Japanese: a randomized controlled trial. Journal 
of the American College of Nutrition 22(3): 208-216.  


Micro outcomes 


Kisioglu AN, Aslan B, Ozturk M et al. (2004) Improving control 
of high blood pressure among middle-aged Turkish women of 
low socio-economic status through public health 
training. Croatian Medical Journal 45(4): 477-482. 


<40 


Koelewijn-van Loon MS, van der Weijden T et al. (2010) 
Improving lifestyle and risk perception through patient 
involvement in nurse-led cardiovascular risk management: a 
cluster-randomized controlled trial in primary care. Preventive 
Medicine 50(1): 35-44.  


Not an intervention - 
protocol 


Kukkonen-Harjula K, Hiilloskorpi H et al. (2007) Self-guided 
brisk walking training with or without poles: a randomized-
controlled trial in middle-aged women. Scandinavian Journal 
of Medicine & Science in Sports 17(4): 316-323.  


<2000 


Kukkonen-Harjula K, Laukkanen R, Vuori I et al. (1998) 
Effects of walking training on health-related fitness in healthy 
middle-aged adults—a randomized controlled study. 
Scandinavian Journal of Medicine & Science in Sports 8(4): 
236-242.  


Micro outcomes 
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Kukuljan S, Nowson CA, Sanders K et al. (2009) Effects of 
resistance exercise and fortified milk on skeletal muscle mass, 
muscle size, and functional performance in middle-aged and 
older men: an 18-mo randomized controlled trial. Journal of 
Applied Physiology 107(6): 1864-1873. 


>60 - just! 


Lalande S, Okazaki K, Yamazaki T et al. (2010) Effects of 
interval walking on physical fitness in middle-aged 
individuals. Journal of Primary Care & Community Health 1(2): 
104-110. 


Micro outcomes 


Latimer CS, SearcyJL, Bridges MT et al. (2011) Reversal of 
glial and neurovascular markers of unhealthy brain aging by 
exercise in middle-aged female mice. PLoS ONE 6(10): 
e26812. 


Not human study 


Lau C, Toft U, Tetens I et al. (2009) Dietary patterns predict 
changes in two-hour post-oral glucose tolerance test plasma 
glucose concentrations in middle-aged adults. The Journal of 
Nutrition 139(3): 588-593.  


Micro outcomes 


Laudani L, Vannozzi G, Sawacha Z et al. (2013) Association 
between physical activity levels and physiological factors 
underlying mobility in young, middle-aged and older 
individuals living in a city district. PLoS ONE 8(9): e74227.  


Only one group meets 
inc 


La Vignera S, Condorelli R, Vicari E et al. (2011) Aerobic 
physical activity improves endothelial function in the middle-
aged patients with erectile dysfunction. The Aging Male 14(4): 
265-272. 


Micro outcomes 


Lee HJ, Kang KJ, Park SH et al. (2012) Effect of integrated 
personalized health care system on middle-aged and elderly 
women's health. Healthcare Informatics Research 18(3): 199-
207.  


Health behaviour 
outcomes 


Lee WK, Bang HJ. (2010) The effects of mindfulness-based 
group intervention on the mental health of middle-aged 
Korean women in community. Stress and Health 26(4): 341-
348. 


No relevant outcomes 


Lee MR, Kim WS. (2006) The effects of brisk walking versus 
brisk walking plus diet on triglycerides and apolipoprotein B 
levels in middle-aged overweight/obese women with high 
triglyceride levels. Taehan Kanho Hakhoe Chi 36(8): 1352-8. 


Overweight/obese 
women with high 
tryglycerides. Small 
sample range in Korea 


Lee MS, Lee MS, Choi ES. (2003) Effects of Qigong on blood 
pressure, blood pressure determinants and ventilatory 
function in middle-aged patients with essential 
hypertension. The American Journal of Chinese 
Medicine 31(03): 489-497.  


Micro outcomes. 


Levinger I, Goodman C, Matthews V et al. (2008) BDNF, 
metabolic risk factors, and resistance training in middle-aged 
individuals. Medicine and Science in Sports and 
Exercise 40(3): 535-541. 


Too old 


Li JS, Hou ZK, Yu XQ et al. (2012) Prognostic factors for 
community-acquired pneumonia in middle-aged and elderly 
patients treated with integrated medicine. Journal of 
Traditional Chinese Medicine 32(2): 179-186. 


Too old 
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Libardi CA, Souza GV, GÁspari AF et al. (2011) Effects of 
concurrent training on interleukin-6, tumour necrosis factor-
alpha and C-reactive protein in middle-aged men. Journal of 
Sports Sciences 29(14): 1573-1581.  


Micro outcomes 


Libardi AC, Bonganha V, Soares Conceicao M, Vergenia De 
Souza G, Fernandes Bernades C, Secolin R… Traina 
Chacon-Mikahil MP. (2012). The periodized resistance 
training promotes similar changes in lipid profile in middle-
aged men and women. Journal of Sports Medicine & Physical 
Fitness 52(3): 286-292. 


Micro outcomes 


Lichtenstein AH, Ausman LM, Jalbert SM et al. (2002) Efficacy 
of a Therapeutic Lifestyle Change/Step 2 diet in moderately 
hypercholesterolemic middle-aged and elderly female and 
male subjects. Journal of Lipid Research 43(2): 264-273.  


Too old 


Lim S, Choi SH, Jeong IK et al. (2008) Insulin-sensitizing 
effects of exercise on adiponectin and retinol-binding protein-4 
concentrations in young and middle-aged women. Journal of 
Clinical Endocrinology & Metabolism 93(6): 2263-2268. 


Age just <60 


Lin FR, Thorpe R, Gordon-Salant S et al. (2011) Hearing loss 
prevalence and risk factors among older adults in the United 
States. The Journals of Gerontology Series A: Biological 
Sciences and Medical Sciences 66(5): 582-590.  


Not an intervention. Too 
old 


Lind E, Joens-Matre RR, Ekkekakis P. (2005) What intensity 
of physical activity do previously sedentary middle-aged 
women select? Evidence of a coherent pattern from 
physiological, perceptual, and affective markers. Preventive 
Medicine 40(4): 407-419.  


Micro outcomes 


Littman AB, Fava M, Halperin P et al. (1993) Physiologic 
benefits of a stress reduction program for healthy middle-aged 
Army officers. Journal of psychosomatic research, 37(4), 345-
354. 


<2000 


Liu Y, Mimura K, Wang L et al. (2003) Physiological benefits 
of 24-style Taijiquan exercise in middle-aged women. Journal 
of Physiological Anthropology and Applied Human 
Science 22(5): 219-226.  


Micro outcomes 


Liu-Ambrose T, Donaldson MG. (2009) Exercise and cognition 
in older adults: is there a role for resistance training 
programmes? British Journal of Sports Medicine 43: 25–27. 


Systematic Review 


Lu WA, Kuo CD. (2012) Effect of 3-month Tai Chi Chuan on 
heart rate variability, blood lipid and cytokine profiles in 
middle-aged and elderly individuals. International Journal of 
Gerontology 6(4): 267-272. 


Micro outcomes 


Marckmann P, Sandström B, Jespersen J. (1994) Low-fat, 
high-fiber diet favorably affects several independent risk 
markers of ischemic heart disease: observations on blood 
lipids, coagulation, and fibrinolysis from a trial of middle-aged 
Danes. The American Journal of Clinical Nutrition 59(4): 935-
939.  


<2000 
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Marteau TM, Munaf MR, Aveyard P et al. (2010) Trial 
Protocol: Using genotype to tailor prescribing of nicotine 
replacement therapy: A randomised controlled trial assessing 
impact of communication upon adherence. BMC Public Health 
10: 680. 


Not an intervention, 
protocol. Also a 
duplicate of Whitwell 
(2011) 


Marteau TM, Thorne J, Aveyard P et al. (2013) Financial 
incentives for smoking cessation in pregnancy: Protocol for a 
single arm intervention study. BMC Pregnancy and Childbirth 
13 (1):66. 


Not an intervention - 
protocol 


Marti B, Suter E, Riesen WF et al. (1990) Effects of long-term, 
self-monitored exercise on the serum lipoprotein and 
apolipoprotein profile in middle-aged men. 
Atherosclerosis 81(1): 19-31. 


<2000 


Maruyama C, Kimura M, Okumura H et al. (2010). Effect of a 
worksite-based intervention program on metabolic parameters 
in middle-aged male white-collar workers: a randomized 
controlled trial. Preventive Medicine 51(1): 11-17.  


Micro outcomes 


Massé PG, Tranchant CC, Jougleux JL et al. (2008) 
Cardiovascular disease-risk factors in middle-aged 
osteopaenic women treated with calcium alone or combined to 
three nutrients essential to artery and bone collagen. Journal 
of Human Nutrition and Dietetics 21(2): 117-128. 


Micro outcomes 


McAuley E, Courneya KS, Rudolph DL et al. (1994). 
Enhancing exercise adherence in middle-aged males and 
females. Preventive Medicine 23(4): 498-506. 


<2000 


McCarthy M. (2013) New US prevention guidelines focus on 
overall risk of cardiovascular disease. BMJ 347:f6858. 


Not an intervention 


McIntosh GH, Noakes M, Royle PJ et al. (2003) Whole-grain 
rye and wheat foods and markers of bowel health in 
overweight middle-aged men. The American Journal of 
Clinical Nutrition 77(4): 967-974.  


Mean age not reported 
but likely to be within 
range 


McMorrow AM. (2011) The effects of whey protein 
supplementation and exercise on bone in overweight/obese 
middle-aged adults. FASEB Journal 25. 


Cannot separate 
overweight and obese 


Mettler JA, English KL, Doucet BM et al. (2011) Recovery of 
muscular endurance and motor activation following physical 
inactivity in middle-aged adults. FASEB Journal 25 (1): 
1106.4. 


Abstract only 


Meulepas MA, Jacobs JE, Smeenk FW et al. (2007) Effect of 
an integrated primary care model on the management of 
middle-aged and old patients with obstructive lung 
diseases. Scandinavian Journal of Primary Health Care 25(3): 
186-192.  


Obstructive lung 
diseases 


Miyai N, Arita M, Miyashita K et al. (2002) Antihypertensive 
effects of aerobic exercise in middle-aged normotensive men 
with exaggerated blood pressure response to exercise. 
Hypertension Research: official journal of the Japanese 
Society of Hypertension 25(4): 507-514.  


Micro outcomes 
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Miyaki A, Maeda S, Choi Y et al. (2012) Habitual aerobic 
exercise increases plasma pentraxin 3 levels in middle-aged 
and elderly women. Applied Physiology, Nutrition, and 
Metabolism 37(5): 907-911. 


Aged 60 


Miyashita M, Eto M, Sasai H et al. (2010) Twelve-week 
jogging training increases pre-heparin serum lipoprotein lipase 
concentrations in overweight/obese middle-aged men. Journal 
of Atherosclerosis and Thrombosis 17(1): 21-29.  


Cannot separate obese 
from overweight 


Miyashita M, Sasai H, Tanaka K. (2010) Post-prandial 
capillary triacylglycerol responses to moderate exercise in 
centrally obese middle-aged men. Journal of Sports 
Sciences 28(12): 1269-1275. 


Obese 


Morgan ATA. (2010) Effects of improved physical fitness on 
cognitive/psychological functioning in community-dwelling, 
sedentary middle-aged and older adults. Dissertation 
Abstracts International Section A: Humanities and Social 
Sciences 71(11A): 4137. 


Not an intervention. 
Thesis 


Mostofsky E, Levitan EB, Wolk A et al. (2010) Chocolate 
intake and incidence of heart failure a population-based 
prospective study of middle-aged and elderly women. 
Circulation: Heart Failure 3(5): 612-616.  


Not an intervention 
study 


Mujumdar PP, Duerksen-Hughes PJ, Firek AF et al. (2011) 
Long-term, progressive, aerobic training increases adiponectin 
in middle-aged, overweight, untrained males and 
females. Scandinavian Journal of Clinical & Laboratory 
Investigation 71(2); 101-107.  


Micro outcomes 


Myslivecek PR, Brown CA, Wolfe LA. (2002) Effects of 
physical conditioning on cardiac autonomic function in healthy 
middle-aged women. Canadian Journal of Applied 
Physiology 27(1): 1-18.  


Micro outcomes 


Naci H, Ioannidis JP. (2013) Comparative effectiveness of 
exercise and drug interventions on mortality outcomes: 
metaepidemiological study. BMJ: British Medical Journal 347.  


Systematic Review 


Nemoto KI, Gen-no H, Masuki S et al. (2007) Effects of high-
intensity interval walking training on physical fitness and blood 
pressure in middle-aged and older people. In Mayo Clinic 
Proceedings 82 (7):  803-811. 


Too old 


Netz Y, Tomer R, Axelrad S et al. (2007) The effect of a single 
aerobic training session on cognitive flexibility in late middle-
aged adults. International Journal of Sports Medicine 28(01): 
82-87. 


Micro outcomes 


NHS: The Health and Social Care Information Centre. (2012) 
Prescriptions dispensed in the community: England, statistics 
for 2001 to 2011. The Health and Social Care Information 
Centre 01-68. 


Not an intervention 


NHS: The Health and Social Care Information Centre. (2012) 
Prescriptions dispensed in the community: England, statistics 
for 2001 to 2011. Data Quality supplement.  


Not an intervention 
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Nides M, Rand C, Dolce J et al. (1994) Weight gain as a 
function of smoking cessation and 2-mg nicotine gum use 
among middle-aged smokers with mild lung impairment in the 
first 2 years of the Lung Health Study. Health Psychology 
13(4): 354.  


<2000 


Nishida Y, Tokuyama K, Nagasaka S et al. (2004) Effect of 
moderate exercise training on peripheral glucose 
effectiveness, insulin sensitivity, and endogenous glucose 
production in healthy humans estimated by a two-
compartment-labeled minimal model. Diabetes 53(2): 315-
320.  


Micro outcomes 


Nomata Y, Kume N, Sasai H et al. (2009) Weight reduction 
can decrease circulating soluble lectin-like oxidized low-
density lipoprotein receptor–1 levels in overweight middle-
aged men. Metabolism 58(9): 1209-1214.  


Micro outcomes 


Nygaard H, Tomten SE, Høstmark AT. (2009) Slow postmeal 
walking reduces postprandial glycemia in middle-aged 
women. Applied Physiology, Nutrition, and Metabolism 34(6): 
1087-1092.  


Micro outcomes 


Oguri K, Zhao L, Du N et al. (2004) Association of habitual 
long-distance running with the thickness of skeletal muscles 
and subcutaneous fat in the body extremities and trunk in 
middle-aged men. The Journal of Sports Medicine and 
Physical Fitness 44(4): 417-423. 


Micro outcomes 


Okayama A, Chiba N, Ueshima H. (2004) Non-
pharmacological intervention study of hypercholesterolemia 
among middle-aged people. Environmental Health and 
Preventive Medicine 9(4): 165-169.  


Micro outcomes 


Okazaki T, Himeno E, Nanri H et al. (2001) Effects of a 
community-based lifestyle-modification program on 
cardiovascular risk factors in middle-aged women. 
Hypertension Research: Official Journal of the Japanese 
Society of Hypertension 24(6): 647-653. 


>60 - just! Micro 
outcomes 


Okazaki K, Yazawa D, Goto M et al. (2013) Effects of 
macronutrient intake on thigh muscle mass during home-
based walking training in middle-aged and older women. 
Scandinavian Journal of Medicine & Science in Sports 23(5): 
e286-e292. 


Micro outcomes 


Pal S, Cheng C, Ho S. (2011) The effect of two different 
health messages on physical activity levels and health in 
sedentary overweight, middle-aged women. BMC Public 
Health 11(1): 204.  


Cannot separate obese 
and overweight 


Paoli A, Pacelli QF, Moro T et al. (2013) Effects of high-
intensity circuit training, low-intensity circuit training and 
endurance training on blood pressure and lipoproteins in 
middle-aged overweight men. Lipids in Health and 
Disease 12(1): 131.  


>60 - just! Mean age 
man 61. Overweight. 
Micro outcomes 
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Parker B, Capizzi J, Augeri A et al. (2011) Sex-specific effect 
of aging on submaximal leg exercise hemodynamics in 
middle-aged and older adults. European Journal of Applied 
Physiology 111(7): 1369-1379.  


Micro outcomes 


Passaro A, Calzavarini S, Volpato S et al. (2008) Reduced 
factor VII and factor VIII levels and prolonged thrombin-
generation times during a healthy diet in middle-aged women 
with mild to moderate cardiovascular disease risk. Journal of 
Thrombosis and Haemostasis 6(12): 2088-2094. 


Micro outcomes 


Philippou E, Brynes AE, Dornhorst A et al. (2008) The effect 
of a 12-week low glycaemic index diet on heart disease risk 
factors and 24 h glycaemic response in healthy middle-aged 
volunteers at risk of heart disease: a pilot study. European 
Journal of Clinical Nutrition 62(1): 145-149.  


Micro outcomes 


Pierce G, Eskurza I, Walker A et al. (2011) Sex-specific 
effects of habitual aerobic exercise on brachial artery flow-
mediated dilation in middle-aged and older adults. Clinical 
Science 120: 13-23. 


>60 - just! Mean age 63. 
Micro outcomes 


Pijl M, Timmermans DR, Claassen L et al. (2009) Impact of 
communicating familial risk of diabetes on illness perceptions 
and self-reported behavioral outcomes: a randomized 
controlled trial. Diabetes Care 32(4): 597-599.  


Too old 


Piyakhachornrot N, Aree-Ue S, Putwatana P et al. (2011) 
Impact of an integrated health education and exercise 
program in middle-aged Thai adults with osteoarthritis of the 
knee. Orthopaedic Nursing 30(2): 134-142.  


Management of existing 
condition 


Pritchard JE, Nowson CA, Wark JD. (1997) A worksite 
program for overweight middle-aged men achieves lesser 
weight loss with exercise than with dietary change. Journal of 
the American Dietetic Association 97(1): 37-42. 


<2000 


Ramachandran AK, Rosengren KS, Yang Y et al. (2007) 
Effect of Tai Chi on gait and obstacle crossing behaviors in 
middle-aged adults. Gait & Posture 26(2): 248-255.  


Micro outcomes 


Rankinen T, Rauramaa R, Väisänen S et al. (1994) Blood 
coagulation and fibrinolytic factors are unchanged by aerobic 
exercise or fat modified diet Randomized clinical trial in 
middle-aged men. Fibrinolysis 8(1): 48-53. 


<2000 


Rashidlamir A, Saadatnia A. (2011) The effects of an eight-
week aerobic training program on plasma adipokine 
concentrations in middle-aged men. Tehran University 
Medical Journal 69(2). 


Not in English 


Rashidlamir A, Saadatnia A. (2012) The effect of eight weeks 
of aerobic training on the plasma level of adiponectin, leptin, 
and resistin in healthy middle-aged men. Science & 
Sports 27(6): 351-356. 


Controls <40. Too 
young 


Remes T, Väisänen SB, Mahonen A et al. (2003) Aerobic 
exercise and bone mineral density in middle-aged Finnish 
men: a controlled randomized trial with reference to androgen 
receptor, aromatase, and estrogen receptor alpha gene 
polymorphisms small star, filled. Bone 32(4): 412-420. 


Micro outcomes 
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Remes T, Väisänen SB, Mahonen A et al. (2004) The 
association of bone metabolism with bone mineral density, 
serum sex hormone concentrations, and regular exercise in 
middle-aged men. Bone 35(2): 439-447.  


Micro outcomes 


Remes T, Väisänen SB, Mahonen A et al. (2005) Bone 
mineral density, body height, and vitamin D receptor gene 
polymorphism in middle-aged men. Annals of Medicine 37(5): 
383-392.  


Micro outcomes 


Riby LM, McLaughlin J, Riby DM. (2008) Lifestyle, glucose 
regulation and the cognitive effects of glucose load in middle-
aged adults. British Journal of Nutrition 100(5): 1128-1134. 


Not an intervention 
study 


Robinson MJ, Burd NA, Breen L et al. (2012) Dose-dependent 
responses of myofibrillar protein synthesis with beef ingestion 
are enhanced with resistance exercise in middle-aged 
men. Applied Physiology, Nutrition, and Metabolism 38(2): 
120-125. 


Age just <60. Micro 
outcomes 


Rokkas K, Vlachopoulos C, Ioakeimidis N et al. (2009) 
Relationship between impaired aortic elastic properties with 
erectile dysfunction in middle-aged men with metabolic 
syndrome. Journal of Sexual Medicine 6: 96. 


Poster, not a full paper 


Rose G, Hamilton PJ. (1978) A randomised controlled trial of 
the effect on middle-aged men of advice to stop smoking. 
Journal of Epidemiology and Community Health 32: 275-281.  


<2000 


Rosell M, Regnström J, Kallner A et al. (1999) Serum urate 
determines antioxidant capacity in middle-aged men–a 
controlled, randomized diet and exercise intervention 
study. Journal of Internal Medicine 246(2): 219-226.  


<2000 


Ryushi T, Kumagai K, Hayase H et al. (2000) Effect of 
resistive knee extension training on postural control measures 
in middle aged and elderly persons. Journal of Physiological 
Anthropology and Applied Human Science 19(3): 143. 


Micro outcomes 


Sallinen J, Fogelholm M, Volek JS et al. (2007) Effects of 
strength training and reduced training on functional 
performance and metabolic health indicators in middle-aged 
men. International Journal of Sports Medicine 28(10): 815-
822. 


Micro outcomes 


Sallis RE. (2009) Exercise is medicine and physicians need to 
prescribe it!.British Journal of Sports Medicine 43(1): 3-4. 


Not an intervention - 
editorial 


Samentzas A, Vlachopoulos C, Ioakeimidis N et al. (2010) 
Heart rate profiles during exercise stress testing in untreated 
hypertensive middle-aged men with severe erectile 
dysfunction. European Heart Journal 31: 1015. 


Not an intervention - 
poster 


Samuel-Hodge C.D, Garcia BA, Johnston LF. (2013) 
Translation of a behavioral weight loss intervention for mid-
life, low-income women in local health departments. Obesity 
21(9): 1764-1773. 


Cannot separate obese 
from overweight 


Sasai H, Katayama Y, Nakata Y et al. (2010) The effects of 
vigorous physical activity on intra-abdominal fat levels: a 
preliminary study of middle-aged Japanese men. Diabetes 
Research and Clinical Practice 88(1): 34-41. 


Obesity 
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Satre DD, Mertens JR, Arean PA et al. (2004) Five-year 
alcohol and drug treatment outcomes of older adults versus 
middle-aged and younger adults in a managed care 
program. Addiction 99(10): 1286-1297.  


<40 


Sattler M, Dannhauer T, Ring-Dimitriou S et al. (2012) Effects 
of training intervention on quadriceps heads in untrained 
middle-aged women. Osteoarthritis and Cartilage 20: S230  


Management of existing 
condition 


Sawashita J, Onitsuka S, Gen-no H et al. (2009) Effects of 
mild calorie restriction and high-intensity interval walking in 
middle-aged and older overweight Japanese. Experimental 
Gerontology 44(10): 666-675. 


>60 - just! 


Schlatter RR. (2007) The impact of aerobic exercise on locus 
of control and self-efficacy in middle-aged women: 
Implications for mental health counselors. Dissertation. 
University of Arkansas. 


Dissertation  


Schwab U, Louheranta A, Törrönen A et al. (2006) Impact of 
sugar beet pectin and polydextrose on fasting and 
postprandial glycemia and fasting concentrations of serum 
total and lipoprotein lipids in middle-aged subjects with 
abnormal glucose metabolism. European Journal of Clinical 
Nutrition 60(9): 1073-1080. 


Micro outcomes 


Sealey RM, Twomey J, Pringle FA et al. (2013) A 12-week 
lifestyle intervention for middle-aged, overweight men who are 
supporters of local sporting clubs. The Aging Male 16(3): 118-
122.  


Obese men 


Seo DI, Jun TW, Park KS et al. (2010) 12 weeks of combined 
exercise is better than aerobic exercise for increasing growth 
hormone in middle-aged women. International Journal of 
Sport Nutrition & Exercise Metabolism 20(1). 


Micro outcomes 


Shahab L, Hall S, Marteau T. (2007) Showing smokers with 
vascular disease images of their arteries to motivate 
cessation: a pilot study. British Journal of Health Psychology 
12(2): 275-283. 


Too old - Just! 


Sharpe PA, Burroughs EL, Granner ML et al. (2010) Impact of 
a community-based prevention marketing intervention to 
promote physical activity among middle-aged women. Health 
Education & Behavior 37(3): 403-423.  


Obese 


Siasos G, Chrysohoou C, Oikonomou E et al. (2012) 
Beneficial effect of physical activity on endothelial function in 
middle-aged and elderly habitants in an area with increased 
rates of longevity: Ikaria study. Journal of the American 
College of Cardiology 1: E1750. 


Conference abstract 


Sierksma A, Sarkola T, Eriksson CJ et al. (2004) Effect of 
moderate alcohol consumption on plasma 
dehydroepiandrosterone sulfate, testosterone, and estradiol 
levels in middle-aged men and postmenopausal women: a 
diet-controlled intervention study. Alcoholism: Clinical and 
Experimental Research 28(5): 780-785. 


Micro outcomes 
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Sillanpää E, Laaksonen DE, Häkkinen A et al. (2009) Body 
composition, fitness, and metabolic health during strength and 
endurance training and their combination in middle-aged and 
older women. European Journal of Applied Physiology106(2): 
285-296. 


Micro outcomes 


Sillanpää E, Häkkinen K, Holviala J et al. (2012) Combined 
strength and endurance training improves health-related 
quality of life in healthy middle-aged and older adults. 
International Journal of Sports Medicine 33(12): 981. 


Micro outcomes 


Siren R, Eriksson J, Vanhanen. (2010) Dietary fats and risk for 
cardiovascular disease in middle-aged men. European Heart 
Journal 31: 687. 


Abstract, not full paper 


Sjögren P, Cederholm T, Heimbürger M et al. (2010) Simple 
advice on lifestyle habits and long-term changes in biomarkers 
of inflammation and vascular adhesion in healthy middle-aged 
men. European Journal of Clinical Nutrition 64(12): 1450-
1456.  


Micro outcomes 


Skalska M. (2013) Improvement of risk factors of lifestyle 
diseases in obese fully employed middle-aged women by 5 
months movement intervention. Journal of Women’s Health 22 
(3): 21. 


Micro outcomes 


Smith BJ, Brown BJ, Hermann JR. (2003) Impact of a physical 
activity program emphasizing cardiovascular fitness, muscle 
strength, and flexibility among middle-aged women. Journal of 
Nutrition Education and Behavior 35(4), 215-216. 


Conference abstract 


Sørensen M, Anderssen S, Hjerman I et al. (1997) Exercise 
and diet interventions improve perceptions of self in middle-
aged adults. Scandinavian Journal of Medicine & Science in 
Sports 7(5): 312-320.  


<2000 


Sorensen M, Anderssen S, Hjerman I et al. (1999) The effect 
of exercise and diet on mental health and quality of life in 
middle-aged individuals with elevated risk factors for 
cardiovascular disease. Journal of Sports Sciences 17(5): 
369-377. 


<2000 


Souza GVD, Libardi CA, Rocha Jr J et al. (2012) Effect of 
concurrent training on components of the metabolic syndrome 
in middle-aged men.  Fisioterapia em Movimento 25(3): 649-
658.  


Not in English 


Stein PK, Boutcher SH. (1992) The effect of participation in an 
exercise training program on cardiovascular reactivity in 
sedentary middle-aged males. International journal of 
psychophysiology 13(3): 215-223. 


<2000 


Stein RA, Michielli DW, Glantz MD et al. (1990) Effects of 
different exercise training intensities on lipoprotein cholesterol 
fractions in healthy middle-aged men. American Heart 
Journal 119(2): 277-283.  


<2000 


Stensrud S, Roos EM, Risberg MA. (2012) A 12-week 
exercise therapy program in middle-aged patients with 
degenerative meniscus tears: a case series with 1-year follow-
up. Journal of Orthopaedic & Sports Physical Therapy 42(11): 
919-931. 


Management of existing 
condition 
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Stote KS, Baer DJ, Spears K et al. (2007). A controlled trial of 
reduced meal frequency without caloric restriction in healthy, 
normal-weight, middle-aged adults. The American Journal of 
Clinical Nutrition 85(4): 981-988. 


Micro outcomes 


Sugawara J, Komine H, Hayashi K et al. (2007) Systemic 
alpha-adrenergic and nitric oxide inhibition on basal limb blood 
flow: effects of endurance training in middle-aged and older 
adults. American Journal of Physiology 293(3): H1466.  


>60 - just! 


Surakka J, Alanen E, Aunola S et al. (2004) Adherence to a 
power-type strength training programme in sedentary, middle-
aged men and women. Advances in Physiotherapy 6(3): 99-
109. 


Attitudes and 
knowledge. Micro 
outcomes 


Surakka J, Alanen E, Aunola S et al. (2006) Effects of external 
light loading in power-type strength training on muscle power 
of the lower extremities in middle-aged subjects. International 
Journal of Sports Medicine 27(6): 448.  


Micro outcomes 


Takarada Y, Ishii N. (2002) Effects of low-intensity resistance 
exercise with short interset rest period on muscular function in 
middle-aged women. Journal of Strength & Conditioning 
Research 16(1): 123-128. 


Micro outcomes 


Tamosiunas A, Reklaitiene R, Radisauskas R et al. (2005) 
Prognosis of risk factors and trends in mortality from external 
causes among middle-aged men in Lithuania. Scandinavian 
Journal of Public Health 33(3): 190-196. 


Not an intervention 


Teixeira PJ, Going SB, Houtkooper LB et al. (2002) Weight 
loss readiness in middle-aged women: psychosocial 
predictors of success for behavioral weight reduction. Journal 
of Behavioral Medicine 25(6): 499-523.  


Obese 
 


Teixeira PJ, Silva MN, Coutinho SR et al. (2010) Mediators of 
weight loss and weight loss maintenance in middle-aged 
women. Obesity 18(4): 725-735.  


<40 


Thies F. (2012) Effect of a tomato-rich diet on markers of 
cardiocascular disease risk in moderately overweight, 
disease-free middle-aged adults: a randomized controlled trial. 
American Journal of Clinical Nutrition 95(5): 1013-1022. 


Micro outcomes 


Thomas S, Ness RB. (2003) Racial differences in perception 
of healthy body weight in midlife women: results from the Do 
Stage Transitions Result in Detectable Effects study. 
Menopause: The Journal of the North American Menopause 
Society 20(3): 269-273. 


Not an intervention 


Thompson D, Markovitch D, Betts JA et al. (2010) Time 
course of changes in inflammatory markers during a 6-mo 
exercise intervention in sedentary middle-aged men: a 
randomized-controlled trial. Journal of Applied 
Physiology 108(4): 769-779.  


Micro outcomes 


Thornton EW, Sykes KS, Tang WK. (2004).Health benefits of 
Tai Chi exercise: improved balance and blood pressure in 
middle-aged women. Health Promotion International 19(1): 
33-38.  


Micro outcomes 
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Thorsen L, Skovlund E, Strømme SB et al. (2005) 
Effectiveness of physical activity on cardiorespiratory fitness 
and health-related quality of life in young and middle-aged 
cancer patients shortly after chemotherapy. Journal of Clinical 
Oncology 23(10): 2378-2388.  


<40 


Thorstensson CA, Roos EM, Petersson IF et al. (2005) Six-
week high-intensity exercise program for middle-aged patients 
with knee osteoarthritis: a randomized controlled trial 
[ISRCTN20244858]. BMC Musculoskeletal Disorders 6(1): 27.  


Confirmed osteoarthritis 


Tighe P, Duthie G, Vaughan N et al. (2010) Effect of 
increased consumption of whole-grain foods on blood 
pressure and other cardiovascular risk markers in healthy 
middle-aged persons: a randomized controlled trial. The 
American Journal of Clinical Nutrition 92(4): 733-740.  


Micro outcomes 


Tricon S, Burdge GC, Jones EL et al. (2006) Effects of dairy 
products naturally enriched with cis-9, trans-11 conjugated 
linoleic acid on the blood lipid profile in healthy middle-aged 
men. The American Journal of Clinical Nutrition 83(4): 744-
753. 


Micro outcomes 


Tsai YK, Chen HH, Lin IH et al. (2008) Qigong improving 
physical status in middle-aged women. Western journal of 
nursing research 30(8): 915-927.  


Micro outcomes 


Tsao LI, Huang KE. (2004) Effectiveness of a perimenopausal 
health education intervention for mid-life women in northern 
Taiwan (# MS03-21-LW). Patient Education and 
Counseling 54(3), 321-328.  


Non OECD 


Tsao LI, Su MC, Hsiao PJ et al. (2007) The longitudinal 
effects of a perimenopausal health education intervention on 
the mid-life women in Taiwan. Maturitas 57(3): 296-305. 


Non OECD 


Tuomainen P, Peuhkurinen K, Kettunen R et al. (2005) 
Regular physical exercise, heart rate variability and turbulence 
in a 6-year randomized controlled trial in middle-aged men: 
the DNASCO study. Life Sciences 77(21): 2723-2734.  


Micro outcomes 


Van der Gaag MS, Van den Berg R, Van den Berg H et al. 
(2000) Moderate consumption of beer, red wine and spirits 
has counteracting effects on plasma antioxidants in middle-
aged men. European Journal of Clinical Nutrition 54(7): 586-
591. 


Not an intervention 


Van der Gaag MS, van Tol A, Scheek LM et al. (1999) Daily 
moderate alcohol consumption increases serum paraoxonase 
activity; a diet-controlled, randomised intervention study in 
middle-aged men. Atherosclerosis 147(2): 405-410. 


Not an intervention 


Van Dijk GP, Huijts M, Lodder J. (2013) Feasibility, safety and 
subjective experience of a one-year WTF-Taekwondo training 
course for middle-aged volunteers: The Sekwondo study. 
Gazzetta Medica Italiana Archivio per le Scienze Mediche 
172(6): 433-441. 


Feasibility and 
implementation paper 
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Van Raaij JM, Katan MB, West CE et al. (1982) Influence of 
diets containing casein, soy isolate, and soy concentrate on 
serum cholesterol and lipoproteins in middle-aged 
volunteers. The American Journal of Clinical Nutrition 35(5): 
925-934. 


<2000  


Vance D, Fazeli P. (2012) Speed of processing training 
improves neurocognition and IADLs in middle-aged and older 
adults with HIV. European Journal of Neurology 19: 646. 


Confirmed HIV. Out of 
scope 


Venojärvi M, Wasenius N, Manderoos S et al. (2013) Nordic 
walking decreased circulating chemerin and leptin 
concentrations in middle-aged men with impaired glucose 
regulation. Annals of Medicine 45(2): 162-170.  


Micro outcomes 
 


Wagner S. (2008) Does a cognitive-training programme 
improve the performance of middle-aged employees 
undergoing in-patient psychosomatic treatment? Disability and 
Rehabilitation 30(23): 1786-1793. 


Micro outcomes 


Wang Y, Chen Q, Chen W et al. (2011) The effect of 
shadowboxing exercise on lipid metabolism of middle-aged 
and elderly women. International Journal of Obesity 35: S44-
S45. 


Abstract, not full paper 


Watkinson C, van Sluijs EM, Sutton S et al. (2010) 
Randomised controlled trial of the effects of physical activity 
feedback on awareness and behaviour in UK adults: the FAB 
study protocol [ISRCTN92551397]. BMC Public Health 10(1): 
144. 


Not an intervention - 
protocol  


Weinheimer EM. (2011) Effects of whey protein 
supplementation and exercise training on body composition 
and indices of metabolic syndrome in middle-aged overweight 
and obese adults. FASEB Journal 25. 


Abstract only 


Weinheimer EM, Conley TB, Kobza VM et al. (2012) Whey 
protein supplementation does not affect exercise training-
induced changes in body composition and indices of 
metabolic syndrome in middle-aged overweight and obese 
adults. The Journal of Nutrition 142(8): 1532-1539.  


Cannot separate 
overweight from obese 


Whitwell SC, Mathew CG, Lewis CM et al. (2011) Trial 
Protocol: Communicating DNA-based risk assessments for 
Crohn's disease: a randomised controlled trial assessing 
impact upon stopping smoking. BMC Public Health 11(1) 44. 


Not an intervention - 
protocol  


Will JC, Farris RP, Sanders CG et al. (2004) Health promotion 
interventions for disadvantaged women: overview of the 
WISEWOMAN projects. Journal of Women's Health 13(5): 
484-502.  


Not an intervention - 
methodological paper 


Wilson D, Peters R, Ritchie K et al. (2011) Latest advances on 
interventions that may prevent, delay or ameliorate dementia. 
Therapeutic Advances in Chronic Diseases 2(3): 161-173. 


Systematic Review 


Wood PD, Haskell WL, Blair SN et al. (1983) Increased 
exercise level and plasma lipoprotein concentrations: a one-
year, randomized, controlled study in sedentary, middle-aged 
men. Metabolism 32(1): 31-39.  


<2000 
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Wright AJ, French DP, Weinman J et al. (2006) Can genetic 
risk information enhance motivation for smoking cessation? 
An analogue study. Health Psychology 25(6): 740-752. 


Too young  


Wright AJ, Takeichi C, Whitwell SCL et al. (2008) The impact 
of genetic testing for Crohn's disease, risk magnitude and 
graphical format on motivation to stop smoking: An 
experimental analogue study. Clinical Genetics 73(4): 306-
314. 


Age not reported 


Wright AJ, Sutton SR, Hankins M et al. (2012) Why does 
genetic causal information alter perceived treatment 
effectiveness? An analogue study. British Journal of Health 
Psychology 17(2): 294-313. 


Too young - just! 


Wu HY, Tsao TH, Hsu CH et al. (2011) The effects of low-
impact dance on knee torque and lower extremity mobility in 
middle-aged and older women. Journal of Nursing 
Research 19(4): 267-274.  


Not focussed on efficacy 
of particular intervention 
type 


Wu T, Yeh H, Chan P et al. (2007) The effects of simple eight-
week regular exercise on cardiovascular disease risk factors 
in middle-aged women at risk in Taiwan. Acta Cardiologica 
Sinica 23(3): 169.  


Non OECD 


Wu YT, Hwang CL, Chen CN et al. (2011) Home-based 
exercise for middle-aged Chinese at diabetic risk: A 
randomized controlled trial. Preventive Medicine 52(5): 337-
343.  


Non OECD 


Yang S, Long Y. (2004) The influence of Taijiquan exercise on 
psychological state and the function of the autonomic nervous 
system of the middle-aged and elderly people. Homeostasis in 
Health and Disease 43(1): 7-11. 


Micro outcomes 


Yokoyama S, Gamada K, Sugino S et al. (2012) The effect of 
“the core conditioning exercises” using the stretch pole on 
thoracic expansion difference in healthy middle-aged and 
elderly persons. Journal of Bodywork and Movement 
Therapies 16(3): 326-329. 


Experimental group >60 


Yoshitake Y, Takai Y, Kitamura T et al. (2011) Body mass-
based exercise in middle-aged and older women. International 
journal of sports medicine 32(12): 924-928.  


Combined outcomes 


Zehnacker CH, Bemis-Dougherty A. (2007) Effect of weighted 
exercises on bone mineral density in post-menopausal 
women: a systematic review. Journal of Geriatric Physical 
Therapy 30(2): 79-88. 


Superseded by Bolam 
2013 so exclude 


Zhang G, Pan A, Zong G et al. (2011) Substituting white rice 
with brown rice for 16 weeks does not substantially affect 
metabolic risk factors in middle-aged Chinese men and 
women with diabetes or a high risk for diabetes. The Journal 
of Nutrition 141(9): 1685-1690.  


Cannot separate those 
with diabetes from those 
at risk 
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Zhang J, Wang C, Li L et al. (2012) Dietary inclusion of 
salmon, herring and pompano as oily fish reduces CVD risk 
markers in dyslipidaemic middle-aged and elderly Chinese 
women. British Journal of Nutrition 108(08): 1455-1465.  


Abstract, not full paper 


Ziegelmann JP, Lippke S, Schwarzer R. (2006) Adoption and 
maintenance of physical activity: Planning interventions in 
young, middle-aged, and older adults. Psychology & 
Health 21(2): 145-163.  


Management of existing 
condition 


Zwolinsky S, McKenna J, Pringle A. (2013) The public health 
value of doctors encouraging patients to exercise. BMJ 347. 


Not an intervention - 
letter 


 


APPENDIX H - Methodology checklists 


H.1 Inclusion/Exclusion form (Search stage 1 – systematic reviews) 
Paper author/year/journal/Endnote identifier: …………………………………………………… 


Reviewer and date: ……………………………………………………………………..…………. 


Inclusion criteria Yes No Unclear 


Is it a systematic review that meets the 5 screening 
criteria below? (Further information about each of 
these screening criteria is given in Appendix J of the 
CPH methods manual) 


   


Does the review address an appropriate and clearly 
focused question that is relevant to the key research 
questions as defined in the protocol? 


Note: Reviews will be included if they are relevant to all or 
part of a key research question but the data relevant to the 
research question must be sufficiently separate from other 
data to answer the further 4 screening questions below. 


   


Does the review include the types of study/ies relevant to 
the key research questions as defined in the protocol? i.e. 


 Intervention studies 
 Observational studies (including longitudinal cohort 


studies, but cross-sectional studies are excluded) 
 Qualitative studies (including surveys and process 


evaluations) 


Note: Reviews will be included if they include the study 
types included above. Where additional data is presented 
e.g. cross-sectional data as well as longitudinal cohort 
data, the data and conclusions relevant to the research 
question must be sufficiently separate from other data to 
be reported separately. 


   


Is the literature search sufficiently rigorous to identify all 
the relevant studies? 
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H.2 Quality assessment for quantitative studies  


Study identification: Include full citation details  


Study design: 


 Refer to the glossary of study designs (appendix 
D) and the algorithm for classifying experimental 
and observational study designs (appendix E) to 
best describe the paper's underpinning study 
design 


 


 


Guidance topic:  


Assessed by:  


Section 1: Population 


1.1 Is the source population or source area well 


described?  


 Was the country (e.g. developed or non-
developed, type of health care system), setting 
(primary schools, community centres etc), 
location (urban, rural), population demographics 
etc adequately described? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


1.2 Is the eligible population or area representative of 


the source population or area? 


 Was the recruitment of individuals, clusters or 
areas well defined (e.g. advertisement, birth 
register)?  


 Was the eligible population representative of the 
source? Were important groups 
underrepresented? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


1.3 Do the selected participants or areas represent the ++ Comments: 


Is the study quality of included studies appropriately 
assessed and reported? 


   


Is an adequate description of the analytical methodology 
used included, and are the methods used appropriate to 
the question? 


   


Is the paper some other study type (not a systematic 
review) that may be relevant as a primary study? 


   


INCLUDE EXCLUDE UNSURE 



http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4/appendix-d-glossary-of-study-designs

http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4/appendix-d-glossary-of-study-designs

http://publications.nice.org.uk/methods-for-the-development-of-nice-public-health-guidance-third-edition-pmg4/appendix-e-algorithm-for-classifying-quantitative-experimental-and-observational-study-designs
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eligible population or area? 


 Was the method of selection of participants from 
the eligible population well described? 


 What % of selected individuals or clusters 
agreed to participate? Were there any sources of 
bias? 


 Were the inclusion or exclusion criteria explicit 
and appropriate? 


 


+ 


− 


NR 


NA 


Section 2: Method of selection of exposure (or comparison) group 


2.1 Selection of exposure (and comparison) group. 


How was selection bias minimised? 


 How was selection bias minimised? 
 


++ 


+ 


− 


NR 


NA 


Comments: 


2.2 Was the selection of explanatory variables based 


on a sound theoretical basis? 


 How sound was the theoretical basis for 
selecting the explanatory variables? 


 


++ 


+ 


− 


NR 


 


NA 


Comments: 


2.3 Was the contamination acceptably low?  


 Did any in the comparison group receive the 
exposure?  


 If so, was it sufficient to cause important bias? 
 


++ 


+ 


− 


NR 


NA 


Comments: 


2.4 How well were likely confounding factors identified 


and controlled? 


 Were there likely to be other confounding factors 
not considered or appropriately adjusted for? 


 Was this sufficient to cause important bias? 
 


++ 


+ 


− 


NR 


NA 


Comments: 
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2.5 Is the setting applicable to the UK?  


 Did the setting differ significantly from the UK? 
 


++ 


+ 


− 


NR 


NA 


Comments: 


Section 3: Outcomes 


3.1 Were the outcome measures and procedures 


reliable? 


 Were outcome measures subjective or objective 
(e.g. biochemically validated nicotine levels ++ 
vs self-reported smoking −)? 


 How reliable were outcome measures (e.g. inter- 
or intra-rater reliability scores)? 


 Was there any indication that measures had 
been validated (e.g. validated against a gold 
standard measure or assessed for content 
validity)? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


3.2 Were the outcome measurements complete? 


 Were all or most of the study participants who 
met the defined study outcome definitions likely 
to have been identified? 


 
 


++ 


+ 


− 


NR 


NA 


Comments: 


3.3 Were all the important outcomes assessed? 


 Were all the important benefits and harms 
assessed?  


 Was it possible to determine the overall balance 
of benefits and harms of the intervention versus 
comparison? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


3.4 Was there a similar follow-up time in exposure and 


comparison groups? 


 If groups are followed for different lengths of 
time, then more events are likely to occur in the 
group followed-up for longer distorting the 
comparison.  


++ 


+ 


− 


NR 


Comments: 
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 Analyses can be adjusted to allow for differences 
in length of follow-up (e.g. using person-years). 


 


NA 


3.5 Was follow-up time meaningful? 


 Was follow-up long enough to assess long-term 
benefits and harms?  


 Was it too long, e.g. participants lost to follow-
up? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


Section 4: Analyses 


4.1 Was the study sufficiently powered to detect an 


intervention effect (if one exists)? 


 A power of 0.8 (i.e. it is likely to see an effect of a 
given size if one exists, 80% of the time) is the 
conventionally accepted standard. 


 Is a power calculation presented? If not, what is 
the expected effect size? Is the sample size 
adequate? 


 


++ 


+ 


− 


NR 


NA 


Comments: 


4.2 Were multiple explanatory variables considered in 


the analyses? 


 Were there sufficient explanatory variables 
considered in the analysis?  


 


++ 


+ 


− 


NR 


NA 


Comments: 


4.3 Were the analytical methods appropriate?  


 Were important differences in follow-up time and 
likely confounders adjusted for?  


 


++ 


+ 


− 


NR 


NA 


Comments: 


4.6 Was the precision of association given or 


calculable? Is association meaningful?  


 Were confidence intervals or p values for effect 
estimates given or possible to calculate?  


 Were CIs wide or were they sufficiently precise 
to aid decision-making? If precision is lacking, is 


++ 


+ 


− 


NR 


Comments: 
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this because the study is under-powered? 
 


NA 


Section 5: Summary 


5.1 Are the study results internally valid (i.e. 


unbiased)? 


 How well did the study minimise sources of bias 
(i.e. adjusting for potential confounders)?  


 Were there significant flaws in the study design? 
 


++ 


+ 


− 


Comments: 


5.2 Are the findings generalisable to the source 


population (i.e. externally valid)? 


 Are there sufficient details given about the study 
to determine if the findings are generalisable to 
the source population?  


 Consider: participants, interventions and 
comparisons, outcomes, resource and policy 
implications. 


 


++ 


+ 


− 


Comments: 
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H.3 Quality assessment for randomly controlled trials 


Author, title, reference, 


year of publication 


 


Guideline topic: Review question no: 


Checklist completed by:   


 Circle or highlight one option for each question 


A. Selection bias (systematic differences between the comparison groups) 


A1 An appropriate method of 


randomisation was used to 


allocate participants to treatment 


groups (which would have 


balanced any confounding factors 


equally across groups) 


Yes No Unclear N/A 


A2 There was adequate 


concealment of allocation (such 


that investigators, clinicians and 


participants cannot influence 


enrolment or treatment allocation) 


Yes No Unclear N/A 


A3 The groups were comparable at 


baseline, including all major 


confounding and prognostic 


factors 


Yes No Unclear N/A 


A3b Based on your answers to the above, in your opinion was selection bias present? If so, what is 


the likely direction of its effect? 


Low risk of bias Unclear/unknown risk High risk of bias 


A3c Likely direction of effect:  


. 


. 


B. Performance bias (systematic differences between groups in the care provided, apart from 
the intervention under investigation) 
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B1 The comparison groups received 


the same care apart from the 


intervention(s) studied 


Yes No Unclear N/A 


B2 Participants receiving care were 


kept 'blind' to treatment allocation 


Yes No Unclear N/A 


B3 Individuals administering care 


were kept 'blind' to treatment 


allocation 


Yes No Unclear N/A 


B3b Based on your answers to the above, in your opinion was performance bias present? If so, what 


is the likely direction of its effect? 


. 


. 


Low risk of bias Unclear/unknown risk High risk of bias 


B3c Likely direction of effect:  


. 


. 


C. Attrition bias (systematic differences between the comparison groups with respect to loss of 
participants) 


C1 All groups were followed up for 


an equal length of time (or 


analysis was adjusted to allow for 


differences in length of follow-up) 


Yes No Unclear N/A 


C2 a. How many participants did not complete treatment in each group? 


 


b. The groups were 


comparable for 


treatment completion 


(that is, there were no 


important or systematic 


differences between 


Yes No Unclear N/A 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


84 


groups in terms of 


those who did not 


complete treatment) 


C3 a. For how many participants in each group were no outcome data available? 


. 


b. The groups were comparable 


with respect to the availability of 


outcome data (that is, there were 


no important or systematic 


differences between groups in 


terms of those for whom outcome 


data were not available). 


Yes No Unclear N/A 


C3b Based on your answers to the above, in your opinion was attrition bias present? If so, what is the 


likely direction of its effect? 


. 


. 


Low risk of bias Unclear/unknown risk High risk of bias 


C3c Likely direction of effect:  


. 


. 


D. Detection bias (bias in how outcomes are ascertained, diagnosed or verified) 


D1 The study had an 


appropriate length of 


follow-up  


 


Yes No Unclear N/A 


D2 The study used a 


precise definition of 


outcome 


 


Yes No Unclear N/A 
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D3 A valid and reliable 


method was used to 


determine the outcome 


Yes No Unclear N/A 


D4 Investigators were kept 


'blind' to participants' 


exposure to the 


intervention  


 


Yes No Unclear N/A 


D5 Investigators were kept 


'blind' to other important 


confounding and 


prognostic factors 


 


Yes No Unclear N/A 


D5b Based on your answers to the above, in your opinion was detection bias present? If so, what is 


the likely direction of its effect? 


. 


. 


Low risk of bias Unclear/unknown risk High risk of bias 


D5c Likely direction of effect:  


. 


. 
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H.4 Quality assessment for systematic reviews 


AMSTAR: A measurement instrument tool to assess the methodological quality of systematic reviews  
Shea B et al. AMSTAR is a reliable and valid measurement tool to assess the methodological quality f systematic reviews. Journal of Clinical 
Epidemiology 2009;62:1013-1020. 


    Comments 
1 Was an ‘‘a priori’’ design provided?  


The research question and inclusion criteria should be established before the 
conduct of the review. 
 
Note: Need to refer to a protocol, ethics approval, or pre-determined/a priori 
published research objectives to score a “yes.” 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


2 Was there duplicate study selection and data extraction? 
There should be at least two independent data extractors and a consensus 
procedure for dis- agreements should be in place. 
 
Note: 2 people do study selection, 2 people do data extraction, consensus process 
or one person checks the other’s work. 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


3 Was a comprehensive literature search performed? 
At least two electronic sources should be searched. The report must include years 
and databases used (e.g., Central, EMBASE, and MEDLINE). Key words and/or 
MESH terms must be stated, and where feasible, the search strategy should be 
provided. All searches should be supplemented by consulting current contents, 
reviews, textbooks, specialized registers, or experts in the particular field of study, 
and by reviewing the references in the studies found. 
 
Note: If at least 2 sources + one supplementary strategy used, select “yes” 
(Cochrane register/Central counts as 2 sources; a grey literature search counts as 
supplementary). 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


4 Was the status of publication (i.e., grey literature) used as an inclusion criterion? ☐ Yes  
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The authors should state that they searched for reports regardless of their 
publication type. The authors should state whether or not they excluded any 
reports (from the systematic review), based on their publication status, language 
etc. 
 
Note: If review indicates that there was a search for “grey literature” or 
“unpublished literature,” indicate “yes.” SIGLE database, dissertations, conference 
proceedings, and trial registries are all considered grey for this purpose. If 
searching a source that contains both grey and non-grey, must specify that they 
were searching for grey/unpublished lit. 


☐ 
☐ 
☐ 


No 
Can’t answer 
Not applicable 


5 Was a list of studies (included and excluded) provided? 
A list of included and excluded studies should be provided. 
 
Note: Acceptable if the excluded studies are referenced. If there is an electronic 
link to the list but the link is dead, select “no.” 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


6 Were the characteristics of the included studies provided? 
In an aggregated form, such as a table, data from the original studies should be 
provided on the participants, interventions, and out- comes. The ranges of 
characteristics in all the studies analyzed, e.g., age, race, sex, relevant 
socioeconomic data, disease status, duration, severity, or other diseases should 
be reported. 
 
Note: Acceptable if not in table format as long as they are described as above. 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 
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    Comments 
7 Was the scientific quality of the included studies assessed and documented? 


‘‘A priori’’ methods of assessment should be provided (e.g., for effectiveness 
studies if the author(s) chose to include only randomized, double-blind, placebo-
controlled studies, or allocation concealment as inclusion criteria); for other types 
of studies, alternative items will be relevant. 
 
Note: Can include use of a quality scoring tool or checklist, e.g., Jadad scale, risk 
of bias, sensitivity analysis, etc., or a description of quality items, with some kind of 
result for EACH study (“low” or “high” is fine, as long as it is clear which studies 
scored “low” and which scored “high”; a summary score/range for all studies is not 
acceptable). 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


8 Was the scientific quality of the included studies used appropriately in formulating 
conclusions? 
The results of the methodological rigor and scientific quality should be considered 
in the analysis and the conclusions of the review, and explicitly stated in 
formulating recommendations. 
 
Note: Might say something such as “the results should be interpreted with caution 
due to poor quality of included studies.” Cannot score “yes” for this question if 
scored “no” for question 7. 


 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


9 Were the methods used to combine the findings of studies appropriate? 
For the pooled results, a test should be done to ensure the studies were 
combinable, to assess their homogeneity (i.e., Chi-squared test for homogeneity, 
I2). If heterogeneity exists, a random effects model should be used and/or the 
clinical appropriateness of combining should be 0taken into consideration (i.e., is it 
sensible to combine?). 
 
Note: Indicate “yes” if they mention or describe heterogeneity, i.e., if they explain 
that they cannot pool because of heterogeneity/variability between interventions. 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 
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10 Was the likelihood of publication bias assessed? 
An assessment of publication bias should include a combination of graphical aids 
(e.g., funnel plot, other available tests) and/or statistical tests (e.g., Egger 
regression test). 
 
Note: If no test values or funnel plot included, score “no”. Score “yes” if mentions 
that publication bias could not be assessed because there were fewer than 10 
included studies. 


 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


11 Was the conflict of interest included?  
Potential sources of support should be clearly acknowledged in both the 
systematic review and the included studies. 
  
Note: To get a “yes,” must indicate source of funding or support for the systematic 
review AND for each of the included studies. 


☐ 
☐ 
☐ 
☐ 


Yes 
No 
Can’t answer 
Not applicable 


 


‘‘Can’t answer’’ is chosen when the item is relevant but not described by the authors; ‘‘not applicable’’ is used when the item is not relevant, such 
as when a meta-analysis has not been possible or was not attempted by the authors. 
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H.5 Quality assessment for economic evaluations 


NICE Methodology checklist: economic evaluations.  A measurement instrument tool to assess the methodological quality of economic 
evaluations  


Evers, S, Goossens M, de Vet H et al. (2005) Criteria list for assessment of methodological quality of economic evaluations: consensus on health 


economic criteria. International Journal of Technology Assessment in Health Care 21: 240–5 


Study identification 


Include author, title, reference, year of publication 


Guideline topic: Question no: 


Checklist completed by: 


Section 1: Applicability (relevance to specific guideline review 
question(s) and the NICE reference case) 


This checklist should be used first to filter out irrelevant 


studies. 


Yes/ Partly/ No /Unclear /NA Comments 


1.1 Is the study population appropriate for the guideline?   


1.2 Are the interventions and services appropriate for the guideline?   


1.3 Is the healthcare system in which the study was conducted 


sufficiently similar to the current UK NHS context? 


  


1.4 Are costs measured from the NHS and personal social services   



http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#11-Is-the-study-population-appropriate-for-the-guideline

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#12-Are-the-interventions-and-services-appropriate-for-the-guideline

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#13-is-the-healthcare-system-in-which-the-study-was-conducted-sufficiently-similar-to-the-current-uk

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#14-Are-costs-measured-from-the-NHS-and-personal-social-services-PSS-perspective
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(PSS) perspective? 


1.5 Are non-direct health effects on individuals excluded?   


1.6 Are both costs and health effects discounted at an annual rate of 


3.5%? 


  


1.7 Is the value of health effects expressed in terms of quality-


adjusted life years (QALYs)? 


  


1.8 Are changes in health-related quality of life (HRQoL) reported 


directly from patients and/or carers? 


  


1.9 Is the valuation of changes in HRQoL (utilities) obtained from a 


representative sample of the general public? 


  


1.10 Overall judgement: Directly applicable/Partially applicable/Not applicable  


There is no need to use section 2 of the checklist if the study is considered 'not applicable'. 


Other comments:  


. 


. 


. 


. 


Section 2: Study limitations (the level of methodological quality)  Yes/ Partly /No/ Unclear/ NA Comments 



http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#15-Are-non-direct-health-effects-on-individuals-excluded

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#16-Are-both-costs-and-health-effects-discounted-at-an-annual-rate-of-35

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#17-Is-the-value-of-health-effects-expressed-in-terms-of-quality-adjusted-life-years-QALYs

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#18-are-changes-in-health-related-quality-of-life-hrqol-reported-directly-from-patients-andor

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#19-is-the-valuation-of-changes-in-hrqol-utilities-obtained-from-a-representative-sample-of-the

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#110-overall-judgement
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This checklist should be used once it has been decided that the 


study is sufficiently applicable to the context of the clinical 


guideline
2. 


2.1 Does the model structure adequately reflect the nature of the 


health condition under evaluation? 


  


2.2 Is the time horizon sufficiently long to reflect all important 


differences in costs and outcomes? 


  


2.3 Are all important and relevant health outcomes included?   


2.4 Are the estimates of baseline health outcomes from the best 


available source? 


  


2.5 Are the estimates of relative treatment effects from the best 


available source? 


  


2.6 Are all important and relevant costs included?    


2.7 Are the estimates of resource use from the best available 


source? 


  


2.8 Are the unit costs of resources from the best available source?   


2.9 Is an appropriate incremental analysis presented or can it be   


                                                   
 



http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#21-does-the-model-structure-adequately-reflect-the-nature-of-the-health-condition-under

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#22-is-the-time-horizon-sufficiently-long-to-reflect-all-important-differences-in-costs-and

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#23-Are-all-important-and-relevant-health-outcomes-included

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#24-Are-the-estimates-of-baseline-health-outcomes-from-the-best-available-source

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#25-are-the-estimates-of-relative-treatment-effects-from-the-best-available-source

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#26-Are-all-important-and-relevant-costs-included

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#27-Are-the-estimates-of-resource-use-from-the-best-available-source

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#28-Are-the-unit-costs-of-resources-from-the-best-available-source

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#29-Is-an-appropriate-incremental-analysis-presented-or-can-it-be-calculated-from-the-data
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calculated from the data?  


2.10 Are all important parameters whose values are uncertain 


subjected to appropriate sensitivity analysis? 


  


2.11 Is there no potential conflict of interest?   


2.12 Overall assessment: Minor limitations/Potentially serious limitations/Very serious limitations 


Other comments:  


 


 


 


 



http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#210-are-all-important-parameters-whose-values-are-uncertain-subjected-to-appropriate-sensitivity

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#211-Is-there-no-potential-conflict-of-interest

http://publications.nice.org.uk/the-guidelines-manual-appendices-bi-pmg6b/appendix-g-methodology-checklist-economic-evaluations#212-overall-assessment
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Operational definitions 


Successful ageing Successful ageing is defined as survival to an advanced age 


while maintaining physical and cognitive function, functional 


independence and a full and active life. It means that morbidity 


and disability are compressed into a relatively short period before 


death, in line with the ‘compression of morbidity’ theory. 


Disability Disability will refer to any long-term restriction on the ability to 


perform an activity in the manner, or within the range, considered 


normal.  


Dementia Dementia will refer to a progressive, degenerative condition 


caused by diseases of the brain. Whether it occurs alone, in 


addition to, or as a combination of, chronic conditions, it is 


characterised by cognitive and non-cognitive symptoms of 


variable frequency and severity. 


Frailty Frailty will refer to a syndrome characterised by age-related 


declines in functional reserves where a small insult (e.g. infection, 


loss of partner) results in a striking and disproportionate change 


in health state. Frail older adults experience an increased risk of 


adverse outcomes such as falls, fractures, comorbidity, disability, 


dependency, hospitalisation, need for long-term care and 


mortality. 


Non-communicable 
chronic conditions 


Non-communicable chronic conditions will include cardiovascular 


diseases, diabetes, chronic obstructive pulmonary diseases, 


obesity, visual and hearing conditions, and some cancers that 


may be associated with behavioural risk factors. 


Disadvantaged 
populations 


Disadvantaged populations will include (but are not limited to) low 


socioeconomic status, ethnic minority groups, lesbians, gay, 


bisexual and transsexual (LGBT) community groups, travellers 


and other groups with protected characteristics under the equality 


and diversity legislation. 
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EXECUTIVE SUMMARY 
 


1. INTRODUCTION 


1.1   Background 


The Department of Health (DH) has asked the National Institute for Health and Care 


Excellence (NICE) to produce public health guidance on preventive approaches to be 


adopted in mid-life to delay the onset of disability, dementia and frailty in later life. Three 


evidence reviews and an economic model underpin the guidance. The reviews looked for 


evidence on a wide range of potential influences on well-being in later life (i.e. demographic, 


economic, geographical, physical, cultural and social factors), and at the effectiveness and 


cost effectiveness of available interventions to act on these factors. This report presents the 


findings of the evidence review looking at the key issues for people in midlife that prevent or 


limit, or which help or motivate them to take up and maintain healthy behaviours.  


 


1.2 Aims and review questions 


The overarching research question for the three evidence reviews is which primary 


prevention approaches to be adopted in midlife are most effective and cost-effective to 


prevent and delay the onset of disability, dementia, frailty, and other non-communicable 


chronic conditions in later-life. 


 


The specific question addressed in this review (Review 1) is:  


 What are the key issues for people in midlife that prevent or limit, or which help or 


motivate them to take up and maintain healthy behaviours, and to what extent do they 


have an effect? How does this differ for subpopulations, for example by ethnicity, 


socioeconomic status or gender? 


 


The two other reviews focus on the association between behavioural risk factors in midlife 


and late life outcomes (Review 2), and the effectiveness and cost effectiveness of midlife 


interventions for increasing uptake and maintenance of healthy behaviours, and the extent to 


which different healthy behaviours prevent or delay disability, dementia, frailty or non-


communicable chronic disease (Review 3).  
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2. METHODS 


The scope of the review includes a wide range of issues (including barriers and facilitators) 


for people in midlife that prevent, limit, or which help or motivate people to take up and 


maintain: 


 Healthy behaviours such as increased physical activity, improved diet or components of 


diet, weight loss or control, cessation or reduction of smoking, reduction or modification 


of alcohol consumption, sufficient levels of social activity and less loneliness, address 


hearing and/or sight loss, or to improve/modify multiple behavioural risk factors and 


health behaviours in general; 


 At individual, family, community, subnational or national level; 


 In a range of settings including primary and secondary care, and workplace and 


community settings in the private, public, voluntary or commercial sectors. 


 


The population covered by the review includes adults aged 40 to 64 years and adults aged 


39 and younger from disadvantaged populations. The review does not cover people with and 


treated for pre-existing conditions (i.e. dementia, frailty, disability, non-communicable chronic 


conditions) nor does it cover the treatment (i.e. drugs, dietary supplements), diagnostic and 


care and management of these conditions. 


 


The review includes the following non-modifiable and modifiable factors as outcomes:  


 Personal factors such as gender, socioeconomic status, ethnicity, employment, family, 


previous experiences, expectations; 


 Social factors such as social norms, support; 


 Environmental factors such as access to resources, facilities, residential and work   


environment. 


 


We conducted a thorough search of the scientific and grey literature to identify systematic 


reviews and primary qualitative and quantitative studies published in English since 2000 that 


reported data on these issues. Qualitative studies (including surveys and process 


evaluations) provide information on the key issues for people in midlife whereas quantitative 


studies also provide answers to the question about the extent to which issues have an effect. 


Cross-sectional (quantitative) primary studies were excluded as they would only show a 


cross-sectional association. 


 


The title and abstract of identified references were screened independently by two reviewers.  


Primary studies that met the inclusion criteria (as described above) were assessed for quality 


using available tools from NICE (CPH methods manual). For systematic reviews the 


AMSTAR tool was used to assess quality by one reviewer and data was  
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extracted using piloted data extraction tools. A minimum of 10% of the included studies were 


fully double assessed for quality. Quality assessment was conducted for all studies included 


in this review. No studies were excluded on the basis of quality. 


 


As both quantitative and qualitative evidence are included in this review, we synthesised the 


results thematically where themes emerged and descriptively otherwise. The data was not 


amenable for meta-analysis. Data specific to health inequalities and vulnerable communities 


was extracted and findings are summarised separately where data is available. Studies 


conducted in the UK were prioritised in the synthesis of data and in the applicability 


statements. 


 


For each key issue or factor of interest an evidence statement was generated which provides 


an aggregated summary of all of the relevant studies. Applicability ratings (i.e. directly 


applicable, partially applicable or not applicable) are proposed for each evidence statement 


to judge how similar the population(s), setting(s), intervention(s) and outcome(s) of the 


included studies are to those outlined in the review question. 


 


 


3. FINDINGS 


This review sought to identify issues that prevent or limit the uptake and maintenance of 


healthy behaviours by people in midlife or from disadvantaged populations. Evidence was 


found relating to barriers and facilitators to physical activity, diet and eating behaviours, 


smoking, alcohol, eye care, and health behaviours in general (in particular in relation to 


prevention of cardiovascular disease).  


 


The evidence found by this review was derived from three types of studies:- 


1) primary qualitative studies in adults at midlife; 


2) primary longitudinal cohort studies that examined behavioural predictors of health 


behaviours at midlife; 


3) systematic reviews of qualitative or quantitative studies in adults in general (from a 


broader age range than just midlife adults). 


 


Only 7 studies (systematic reviews and primary studies) were conducted in the UK or used 


UK data. However, most of the available evidence is from developed OECD countries 


including Europe, the US, Canada, Australia, New Zealand. Evidence was found for men and 


women at midlife and for some disadvantaged groups in relation to some health behaviours. 
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The evidence relating to specific barriers and facilitators is summarised fully in the evidence 


statements.  For each behaviour (i.e. physical activity, diet, smoking, alcohol, eye care and 


health behaviour in general), the barriers and facilitators have been grouped into six broad 


themes: health and quality of life, sociocultural factors, the physical environment, access (to 


facilities and resources), psychological factors, specific evidence for subpopulations (ethnic 


minorities, gender, disadvantaged groups, people with disabilities). 


 


Overall findings 


Key barriers to the uptake of healthy behaviours in midlife populations that were reported 


across different health behaviours include: lack of time (in particular in relation to family, 


childcare, household, occupational responsibilities), financial costs, personal attitudes and 


behaviours including lack of motivation, personal identity and entrenched attitudes and 


behaviours in midlife.  Other factors include transport issues, restrictions in the physical 


environment, low socioeconomic status, co-existing poor health behaviours, 


access/availability (to programmes) and lack of knowledge. 


Key facilitators to the uptake of healthy behaviours in midlife populations that were reported 


across different health behaviours include health and wellbeing as motivation, also social 


support and encouragement.  Health check-ups/appointment arrangements and a clear 


accurate health message were also facilitators, as were enjoyment, health benefits, 


prevention of illness, body image and integration of behaviours into lifestyle and routine. 


 


4. DISCUSSION 


Evidence was found for men and women at midlife and for disadvantaged groups, however 


there is a lack of robust evidence conducted in UK populations.  The applicability of findings 


from other countries to the UK population is therefore an important consideration.  While this 


review mainly included evidence from OECD developed countries, the contexts and 


mechanisms will be different between each locality.  This especially applies in relation to 


determining the magnitude of the impact of social and cultural determinants across localities. 
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EVIDENCE STATEMENTS (see page 46, section 3.3.2 onwards) 
 
Organisation of evidence statements 


The evidence statements have been ordered in three levels as outlined below: 


 Primary level - By health behaviour found: Physical activity (PA), diet (DI), smoking (SM), 


alcohol (AL), eye care (EC), health behaviours (HB) in general including cardiovascular 


prevention. 


 Secondary level - Within each primary heading barriers and facilitators have been 


grouped under the following themes: Health and quality of life, sociocultural factors, the 


physical environment, access (to facilities and resources), psychological factors, 


subpopulations 


 Tertiary level - Specific barriers and facilitators found: e.g. enjoyment, well-being, illness 


prevention and healthy ageing etc. 


An overall summary of the evidence relating to barriers and facilitators that prevent or limit 


the uptake and maintenance of healthy behaviours by people in midlife is shown in Tables 1 


and 2. The tables show the primary, secondary and tertiary levels of evidence described 


above. 
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Table 1. Barriers that prevent or limit the uptake and maintenance of healthy 
behaviours by people in mid-life (with reference to evidence statement section) 


 


Barriers that prevent or limit the uptake and maintenance of healthy behaviours by people in mid-life 
 Physical 


activity 
Diet Smoking Alcohol Eye care Health 


behaviours 


Health and 
quality of life 


Physical 
ailments 1.2.1PA 
 


Misinterpretation 
of health 
messages 1.2.1DI 


 


None found None found Other medical 
problems 
1.2.1EC 


None found 


Sociocultural 
factors 


Lack of time 
1.3.1PA 


 


Lack of 
knowledge 
1.3.2PA 


 


Self-
consciousness 
or social 
concerns (in 
women) 1.3.3PA 
 
Socioeconomic 
status 1.3.4PA 


 


More time at 
home 1.3.5PA 


 


 


 


 


Social 
environment 
around food 
1.3.9DI 
 
Food 
environment 
1.3.1DI 
 
Eating out of 
home 1.3.2DI 
 
Competing 
priorities 1.3.3DI 
 
Lack of time 
1.3.4DI 
 
Socioeconomic 
status 1.3.5DI 
 
Unplanned 
shopping 
routines 1.3.6DI 
 
Alcohol 
consumption 
1.3.7DI 
 
Co-existence of 
other unhealthy 
lifestyle 
behaviours 
1.3.8DI 


 


 


 


 


 


Cultural and 
social 
acceptance 
1.3.1SM 
 
Misperception 
of benefits 
1.3.2SM 


 


Relaxation 
1.3.3SM 


 


Concentration 
1.3.4SM 


Socioeconomic 
status 1.3.1AL 
 
Neighbourhood 
disorder and 
crime 1.3.2AL 


Lack of 
understanding 
1.2.2EC 


Alcohol 
consumption 
1.3.1HB 


 
Lack of time 
1.3.2HB 
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Barriers that prevent or limit the uptake and maintenance of healthy behaviours by people in mid-life 
 Physical 


activity 
Diet Smoking Alcohol Eye care Health 


behaviours 


Physical 
Environment 


Neighbourhood 
safety 1.4.1PA 


 


Driving instead 
of walking1.4.3PA 
 
Weather 1.4.2PA 


 


 


None found, 
though related 
to food 
environment 
1.3.1DI 


Easy 
availability 
1.4.1SM 
 


Advertising and 
media 1.4.2AL 


 


Availability 1.4.1AL 


Could not find 
transportation 
1.4.1EC 


Distance 1.4.1HB 
 
 


Access  
(to facilities & 
resources) 


Financial costs 
1.5.1PA 


 
Transport 
1.5.2PA 


 


Lack of 
availability or 
access to 
community PA 
programmes or 
facilities 1.5.3PA 


 


Programmes 
delivered by 
mobile 
phones/social 
networking 
1.5.4PA 
 


Financial costs 
1.5.1DI   
 
Food 
availability. 
1.5.2DI 
 
Programmes 
delivered by 
mobile 
phones/social 
networking 
1.5.3DI 
 
Low SES 
groups: 
Access to 
supermarkets 
1.7.2DI 
 


Low cost 1.5.1SM 
 
Marketing 
strategies 
1.5.2SM 
 
 


None found Could not 
afford 
transportation 
1.5.1EC 


 


Appointment 
arrangements  
1.5.3EC 


Long waits 
1.5.2EC 


 


None found 


Psychologi-
cal factors 


Lack of 
motivation 1.6.1PA 


 
Low self-efficacy 
1.6.2PA 
 
Perception of 
lack of capability 
(in women) 
1.6.3PA  
 
Entrenched 
attitudes and 
behaviours in 
midlife 1.6.4PA 


Lack of 
motivation 1.6.1DI   
 
Identity 1.6.4DI 
 
Perception of 
lack of capability 
1.6.2DI 
 
Existing 
entrenched 
behaviours 
around eating  
1.6.3DI 


 


 


Lack of 
motivation 
1.6.1SM 


None found None found  
 
 


None found 
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Barriers that prevent or limit the uptake and maintenance of healthy behaviours by people in mid-life 
 Physical 


activity 
Diet Smoking Alcohol Eye care Health 


behaviours 


Subpopula-
tions 


Ethnic minority 
groups  
Language 
barriers 1.7.1PA 
 
Cultural barriers 
1.7.2PA 
 
Gender 
Female gender 
and gender 
roles 1.7.5PA 
 


Hair 
maintenance 
1.7.6PA 


 


People with 
disabilities 
Barriers relating 
to the built and 
natural 
environment 
1.7.8PA 
 
Barriers relating 
to cost 1.7.9PA 
 
Equipment 
related barriers 
1.7.10PA 
 
Information-
related barriers 
1.7.11PA 
 
Emotional and 
psychological 
barriers 1.7.13PA 
 
Perceptions and 
attitudes relating 
to accessibility 
and disability 
1.7.12PA 
 
Lack of 
resources 1.7.14PA 


Low SES 
groups 
Access to 
supermarkets 
1.7.2DI 


Unemployed 
young adults 
Lack of 
motivation 
1.7.1SM 


Gender  
Female  1.7.2AL 
LGBT groups  
Disconnection 
from identity 
1.7.3AL 
 


All data 
reported 
above for eye 
care was from 
a population 
with little or no 
health 
insurance in 
the US. 


Gender 
Female 1.7.1HB 
 
Ethnic 
minority 
groups 
 
Ethnicity 1.7.2HB   
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Table 2. Facilitators that promote the uptake and maintenance of healthy behaviours 
by people in midlife 


 
Facilitators that promote the uptake and maintenance of healthy behaviours by people in mid-life 
 Physical 


activity 
Diet Smoking Alcohol Eye care Health 


behaviours 


Health and quality 
of life 


Enjoyment 
1.2.2PA 
 
Sense of 
wellbeing/QoL 
1.2.3PA 


 
Prevention of 
illness/ 
Healthy 
Ageing 1.2.4PA 
 
Health benefits 
in general 
1.2.5PA 
 


Previous 
experience of 
ill health 1.2.6PA 


 


Focus on short 
term benefits 
1.2.7PA 
 
Weight loss/ 
body image 
1.2.8PA 
 
Specific tools 
1.2.9PA 
 
Integration of 
PA into 
lifestyle 1.2.10PA 
 


Clear food 
choices 1.2.2DI 


 


Health concerns 


1.2.3DI 
 
Previous 
experience of ill 
health 1.2.4DI 
 
Swapping foods 
1.2.5DI 


 
Weight loss 


1.2.6DI 
 
Specific tools 


1.2.7DI 
 
 


Experience 
of iIl health 
1.2.1SM 
 
Health 
check-ups 
1.2.2SM 
 
Physical 
activity 
1.2.3SM 
 
Medicine 
use 1.2.4SM 


None 
found 


None found Health check-
ups 1.2.1HB 


 


Knowledge 
1.2.2HB 


 


Physical activity 
1.2.3HB 


 
Experience or 
fear of ill health 
1.2.4HB 


 


 


 


 


 


 


 


 


 


 


 


 


 


Sociocultural Support 1.3.6PA 
 
Being a good  
role model 
(men) 1.3.7PA 
 


Support 1.3.10DI 
 
Social 
environment 
around food 
1.3.9DI 


Support 
1.3.5SM 
 
Occupation 
1.3.6SM 


 
Current 
practice  
1.3.7SM 


 


 


None 
found 


None found Marital status 
1.3.3HB   
 
Education 1.3.4HB   
 
Having a child at 
home 1.3.5HB   
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Facilitators that promote the uptake and maintenance of healthy behaviours by people in mid-life 


 Physical 
activity 


Diet Smoking Alcohol Eye care Health 
behaviours 


Age at 
initiation  
1.3.8SM 


 


Physical 
environment 


None found None found None found None 
found 


None found 
.  


 


None found 


Access Fast, easy 
websites 1.5.5PA 


 


Accessibility  


1.5.4DI 


Fast, easy 
websites 1.5.5DI 


 


Information 
1.5.3SM 


 
 
 
 


None 
found 


Appointment 
arrangements  
1.5.3EC 


 


None found 


Psychological None found Identity1.6.4DI 
 
 
.  
 
 
 


None found None 
found 


None found Self-efficacy 
1.6.1HB 
 
 
 


 


Subpopulations Ethnic 
minority 
groups  
Type of activity 
1.7.3PA 
 
Having 
exercise 
equipment at 
home 1.7.4PA 


 


Gender 
Physically 
active, adult, 
female role 
models 1.7.7PA 


 


People with 
disabilities 
Facilitators 
relating to the 
built and 
natural 
environment 
1.7.15PA 
 
Facilitators 
relating to cost 
1.7.16PA 


Disadvantaged 
groups  
Access to 
supermarkets 
1.7.2DI 


None found None 
found 


All data 
reported 
above for eye 
care was from 
a population 
with little or no 
health 
insurance in 
the US 


None found 
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Facilitators that promote the uptake and maintenance of healthy behaviours by people in mid-life 


 Physical 
activity 


Diet Smoking Alcohol Eye care Health 
behaviours 


 
Equipment 
related 
facilitators 
1.7.17PA 
 
Information-
related 
facilitators 
1.7.18PA 
 
Emotional and 
psychological 
facilitators 
1.7.19PA 
 
Perceptions 
and attitudes 
relating to 
accessibility 
and disability 
1.7.20PA 
 
Resources 
1.7.21PA 
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1. INTRODUCTION 


1.1   Background  


Non-communicable chronic conditions and disability in later life are heavily influenced by 


behaviours across the life course, which in turn are influenced by a variety of wider 


contextual social, economic, and organisational factors (Kuh 2002; Clegg 2013). Although 


these outcomes manifest themselves in later life, the processes leading to ill health have 


been shown to start in midlife (Newman et al. 2011; Singh-Manoux et al. 2011; Wills et al. 


2011). Conversely people who adopt healthy behaviours are more likely to age successfully 


and have improved quality of life (Khaw et al. 2008; Myint et al. 2011; Sabia et al. 2012). 


 


Evidence suggests that the four main behavioural risk factors1, i.e. smoking, excessive 


consumption of alcohol, poor diet and low levels of physical activity, contribute to close to 


half of the burden of illness in developed countries (WHO 2002).  It is also known that these 


risks, which tend to co-occur or cluster, are unequally distributed in the population.  A good 


understanding of cultural, ethnic, and geographic differences (in how people view and 


interpret health risks and health behaviours) is therefore necessary to understand the 


breadth of barriers and facilitators which may be present in these communities; and how 


much they can vary within and between them.  Although many good systematic reviews have 


looked at the links between specific and multiple behavioural risk factors and individual 


chronic conditions, there are few which have assessed those social, economic and cultural 


risk factors which impact on outcomes in later life.  While evidence suggests that it is 


possible to prevent or delay morbidity and mortality related to these risks (Barnes and Yaffe 


2011) finding effective ways to change people’s behaviours is a challenging task without a 


good understanding as to why people engage in unhealthy behaviours, or do not undertake 


healthy ones.   


 


In that context, the Department of Health (DH) has asked National Institute for Health and 


Care Excellence (NICE) to produce public health guidance on preventive approaches to be 


adopted in mid-life to delay the onset of disability, dementia and frailty in later life. Three 


evidence reviews and an economic model underpin the guidance. The reviews looked for 


evidence on a wide range of potential influences on well-being in later life (i.e. demographic, 


economic, geographical, physical, cultural and social factors), and at the effectiveness and 


cost effectiveness of available interventions to act on these factors. This report presents the 


                                                   
1The collective term for these risk factors is the subject of much debate, with people from different 
fields preferring different terminology, each having a view about what is pejorative and what is not. 
Phrases used range from ‘unhealthy or healthy behaviours’ and ‘poor health behaviours’, ‘health 
promoting behaviours’, ‘lifestyle risks’, ‘behavioural risk factors’. We will use the terms healthy 
behaviours and behavioural risk factors interchangeably in this report.  
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findings of the evidence review looking at the key issues for people in midlife that prevent or 


limit, or which help or motivate them to take up and maintain healthy behaviours. 


  


1.2   Aims of the review 


The aim of this evidence review is to support the public health guidance on preventive 


approaches to be adopted in mid-life to delay the onset of disability, dementia, frailty, and 


non-communicable chronic conditions in later life. The overarching research question for the 


suit of evidence reviews is which primary prevention approaches to be adopted in mid-life are 


most effective and cost-effective to prevent and delay these conditions. 


 


1.3   Research questions 


The specific question addressed in this review (Review 1) is:  


 What are the key issues for people in midlife that prevent or limit, or which help or 


motivate them to take up and maintain healthy behaviours, and to what extent do they 


have an effect? How does this differ for subpopulations, for example by ethnicity, 


socioeconomic status or gender? 


 


The two other evidence reviews (presented separately) address the following questions:  


 Review 2: What behavioural risk factors in midlife are associated with successful ageing 


and the primary prevention or delay of disability, dementia, frailty, and non-communicable 


chronic conditions? How strong are the associations and how does this vary for dif ferent 


subpopulations? 


 Review 3: What are the most effective and cost-effective midlife interventions for 


increasing the uptake and maintenance of healthy behaviours? To what extent do the 


different health behaviours prevent or delay disability and frailty related to modifiable 


behavioural risk factors? To what extent do the different health behaviours prevent or 


delay dementia? To what extent do the different health behaviours prevent or delay non-


communicable chronic conditions? 


 


An overview of the three reviews is presented in Appendix A. 


 


 


1.4   Operational definitions 


 Successful ageing is defined as survival to an advanced age while maintaining physical 


and cognitive function, functional independence and a full and active life. It means that 


morbidity and disability are compressed into a relatively short period before death, in line 


with the ‘compression of morbidity’ theory (Fries 2011).  
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 Disability will refer to any long-term restriction on the ability to perform an activity in the 


manner, or within the range, considered normal.  


 Dementia will refer to a progressive, degenerative condition caused by diseases of the 


brain. Whether it occurs alone, in addition to, or as a combination of, chronic conditions, it 


is characterised by cognitive and non-cognitive symptoms of variable frequency and 


severity.  


 Frailty will refer to a syndrome characterised by age-related declines in functional 


reserves where a small insult (e.g. infection, loss of partner) results in a striking and 


disproportionate change in health state. Frail older adults experience an increased risk of 


adverse outcomes such as falls, fractures, comorbidity, disability, dependency, 


hospitalisation, need for long-term care and mortality (Clegg 2013). 


 Non-communicable chronic conditions will include cardiovascular diseases, diabetes, 


chronic obstructive pulmonary diseases, obesity, visual and hearing conditions, and 


some cancers that may be associated with behavioural risk factors.  


 Disadvantaged populations will include (but are not limited to) low socioeconomic status, 


ethnic minority groups, lesbians, gay, bisexual and transsexual (LGBT) community 


groups, travellers and other groups with protected characteristics under the equality and 


diversity legislation. 


 


1.5   Equality and equity issues 


A key theme that emerges from the evidence looking at population’s health from a life course 


perspective is that long-term chronic conditions, age related disability, and to some extent 


frailty and dementia are highly heterogeneous (Ben-Shlomo 2003) and the potential for 


inequalities in health outcomes is considerable, compounding those arising from poverty, 


social and environmental factors.  For instance, over the past 5 years, the greatest reduction 


in the number of people displaying 4 behavioural risk factors (consumption of alcohol, 


smoking, lack of physical activity and poor diet) has been among those in higher 


socioeconomic and more highly educated groups (Buck 2012).  


 


A core aim of this suit of evidence reviews is to identify prevention approaches that are 


tailored to midlife populations, highlighting those that have the greatest potential to maintain 


well-being in later life and avoid or reduce health inequalities.  


 


It is hoped that the combined outputs will summarise an evidence base that address key 


areas of concern for government and society – how to optimise health and well-being, and 


reduce inequalities in later life; how to tackle at a population level increasing health and 


social care demand; and how to change policy and practice through better use of research.   
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1.6   Review team 


The expertise of the review team and the role of each member in the review are presented in 


Appendix E. 


 
 
2. METHODOLOGY 


2.1   Searches 


An iterative approach was undertaken to develop the search strategies: 


a) Initial team discussions around research questions; 


b) Initial drafting of search building at least (but not exclusively) on the final scope for this 


guidance, comments received from key stakeholders on the draft scope, high quality 


peer-review systematic reviews on same or similar topics for each key domains of the 


strategy (e.g. health, preventive interventions, behaviours, etc.); 


c) Testing of individual search components and development of the review specific 


strategies in key databases; 


d) Refining of specific review strategies upon discussion with information specialists; 


e) Updating of search strategies based on reviewers comments; 


f) Adaptation of strategies to individual databases (i.e. Mesh terms or filters in one 


database don’t usually apply to other databases); 


g) Running of search and uploading of references in individual Endnote databases (for 


specified time period, i.e. since 2000); 


h) Create a combined Endnote database (master file); delete duplicates and prepare for title 


screening; 


i) Identification of potential included studies; selection of full text for further assessment; 


identification of included and excluded studies.  


 


As initial searches suggested a large volume of search hits, searching was conducted in two 


stages. First, we searched for systematic reviews using a systematic review filter agreed with 


the CPH team. Using the model presented in Appendix A as a guide, we screened the 


systematic review titles to identify where there were no systematic reviews covering a topic 


or area of interest. Targeted searches were developed to identify primary studies pertaining 


to the topic or areas were there were gaps.  


 


We searched the following electronic databases for peer-reviewed studies published since 


year 2000:  


 MEDLINE (including MEDLINE – in-process) (Ovid) 
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 EMBASE (Ovid) 


 PsycINFO (Ovid) 


 CINAHL (EBSCO host) 


 The Cochrane Collaboration databases (www.thecochranelibrary.com) 


o Cochrane Central Register of Controlled Trials 


o Cochrane Database of Systematic reviews 


o Database of Abstracts of Reviews of Effectiveness 


o HTA database 


o NHS EED database 


 Health Management Information Consortium (Ovid) 


 Social Science Citation Index (Web of Knowledge). 


 


The detailed search strategies used to identify systematic reviews and primary studies are 


presented in Appendix F. We also conducted a thorough grey literature search to identify 


publications that may provide a source of relevant data. The websites searched are: 


 NHS Evidence Search (www.evidence.nhs.uk) 


 Open Grey (www.opengrey.eu) 


 Public Health Observatories (www.apho.org.uk) 


 Health Evidence Canada (www.healthevidence.org) 


Alzheimer’s Society (www.alzheimers.org.uk) 


 RNIB (www.fightforsight.org.uk) 


 Fight for Sight (www.fightforsight.org.uk) 


 Action on Hearing Loss (www.actiononhearingloss.org.uk) 


 Beth Johnson Foundation (www.bjf.org.uk) 


 British Library (http://www.bl.uk)  


 Campbell Collaboration (http://www.campbellcollaboration.org)  


 Department of Health (https://www.gov.uk/government/publications)  


 E-Print Network (http://www.osti.gov/eprints/)  


 Google Scholar (http://scholar.google.co.uk)  


 Grey Literature Report (http://www.greylit.org)  


 Lenus (http://www.lenus.ie/hse/)  


 OAIster (http://www.oclc.org)  


 Public Health Europe (http://ec.europa.eu/health/index_en.htm)  


 RAND Health (http://www.rand.org/health.html)  


 Scirus (http://www.scirus.com)  


 World Health Organisation (http://www.who.int/en/)  


 



http://www.thecochranelibrary.com/

http://www.evidence.nhs.uk/

http://www.opengrey.eu/

http://www.apho.org.uk/

http://www.healthevidence.org/

http://www.alzheimers.org.uk/

http://www.fightforsight.org.uk/

http://www.fightforsight.org.uk/

http://www.actiononhearingloss.org.uk/

http://www.bjf.org.uk/

http://www.bl.uk/

http://www.campbellcollaboration.org/

https://www.gov.uk/government/publications

http://www.osti.gov/eprints/

http://scholar.google.co.uk/

http://www.greylit.org/

http://www.lenus.ie/hse/

http://www.oclc.org/

http://ec.europa.eu/health/index_en.htm

http://www.rand.org/health.html

http://www.scirus.com/

http://www.who.int/en/
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We did not conduct additional hand searches nor did we contact authors for additional data. 


However, the publication list of the Behaviour and Health Research Unit at the University of 


Cambridge (led by Professor Theresa Marteau) was searched for relevant publications as 


well as the responses to the NICE call for evidence relating to this guidance conducted 


between 31/5/2013 and 28/6/2013.  


 


2.2   Population 


The populations covered by this review include:  


 Adults aged 40-64 years, with a particular focus on people at increased risk of disability, 


dementia, frailty, or other non-communicable chronic conditions due to behavioural risk 


factors. 


 Adults aged 39 and younger from disadvantaged populations (as defined previously in 


operational conditions) as they are at increased risk of ill health and more likely to 


develop multiple morbidities.  


 


This review does not cover the following populations:  


 Adults with any type of dementia or pre-existing cognitive impairments. 


 Adults who are receiving treatment for a non-communicable chronic condition.  


 Adults who have a disability associated with modifiable behavioural risk factors will not be 


included for that particular condition or disability. 


 


2.3   Healthy behaviours 


This review focuses on the key issues (barriers or facilitators) that prevent or limit the uptake, 


or that help and motivate the uptake and maintenance of healthy behaviours by people in 


midlife that may impact on the development and progression of: disability, dementia, frailty 


(including bone health) and common non-communicable chronic diseases. Examples of the 


latter include cardiovascular diseases, diabetes, chronic obstructive pulmonary disease, 


visual and hearing conditions and some cancers that may be associated with behavioural 


risk factors. 


 


It includes both external factors and internal factors as outcomes. An example of an external 


factor could be access to resources; examples of internal factors could include peoples’ 


attitudes and expectations. 


 


The scope of the review includes (but is not limited to) barriers or facilitators to: 


a. Uptake or maintenance of healthy behaviours including less sedentary behaviour, 


increased physical activity, improved diet or components of diet (e.g. fat intake, fruit and 


vegetable intake), weight loss or control, cessation or reduction of smoking, reduction or 
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modification of alcohol consumption, sufficient levels of social activity and less loneliness 


(this may vary for individuals), avoid excessive exposure to noise and address hearing 


and/or sight loss, or to improve/modify multiple behavioural risk factors and health 


behaviours in general. 


b. Uptake or maintenance of healthy behaviours at individual, family, community, 


subnational or national level (these may be targeted at specific groups, particularly those 


who are at increased risk, or who are from disadvantaged groups, or at healthcare 


professionals). 


c. Uptake or maintenance of healthy behaviours in a range of settings including primary and 


secondary care, and workplace and community settings in the private, public, voluntary 


or commercial sectors. 


 


The review does not cover barriers and facilitators to: 


a. Use of drugs to prevent or treat dementia and non-communicable chronic conditions; 


b. Use of dietary supplements; 


c. Diagnosis and care of disability, dementia, frailty and common non-communicable 


chronic conditions; 


d. Management of existing disability, dementia, frailty and common non-communicable 


chronic conditions; 


e. Recreational drug use; 


f. Management of obesity, including medical and surgical interventions for obesity; 


g. Organisational interventions, policies and laws. 


 


Interventions to promote lifestyle and/or behaviour change such as the primary prevention of 


overweight or obesity or hypertension or raised cholesterol are covered by the scope of the 


review and the guidance. However, interventions for the secondary prevention or 


management of such conditions or for people with existing dementia, disability, chronic 


disability or frailty are outside the scope of this review and the guidance.  


 


2.4   Review outcomes 


The outcomes of interest for this review are the key issues for people in midlife that prevent 


or limit or which help and motivate them to take up and maintain healthy behaviours (barriers 


or facilitators). 


 


Both qualitative outcomes on barriers or facilitators to the type, level or amount of healthy 


behaviour and quantitative outcomes that include the extent of the effect of any barrier or 


facilitator on the type, level and amount of healthy behaviour.  
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The review includes both non-modifiable and modifiable factors as outcomes, including for 


those delivering and receiving interventions. These include:  


 Personal factors such gender, SES, ethnicity, employment, family, previous experiences, 


expectations; 


 Social factors such as social norms, support; 


 Environmental factors such as access to resources/interventions, residential and work   


environment; 


 


2.5   Inclusion criteria – types of studies 


The evidence base for this review is so large that resource limitations made it difficult to 


cover all primary studies within the available timescales, so it was agreed with the CPH 


project team that systematic review level evidence should be included in the review.  


 


All types of studies were searched for including systematic reviews (of all types of studies), 


interventional, observational and qualitative studies.  Quantitative studies provide answers to 


the question if a relationship exists between factors and the extent to which issues have an 


effect (and also information) on the key issues for people in midlife.  Qualitative studies 


provide information on why the relationships between these factors may exist, these include 


key issues for people in mid-life. 


 


2.6   Inclusion criteria – dates of studies to be included 


Systematic reviews and primary studies published from year 2000 onwards. 


 


2.7   Inclusion criteria – intervention studies 


Populations: Adults at midlife (aged 40 to 64 years for the general population) with a 


particular focus on people at increased risk of the target conditions and adults in 


disadvantaged populations aged 18-39 (as defined in operational definitions). Studies were 


not excluded on basis of country of origin however studies conducted in the UK were 


prioritised in the synthesis of evidence and applicability statements. 


 


Studies: Interventions that identify or target barriers or facilitators to the uptake or 


maintenance of healthy behaviours in midlife.  Healthy behaviours include (but are not limited 


to) increase/maintain physical activity or decrease sedentary behaviours; maintain balance, 


strength and weight-bearing functions; improve/maintain good diet (or components of diet) 


and nutrition; weight loss or control; smoking cessation or reduction or prevention of 


smoking; decrease/moderate alcohol consumption or prevent excessive consumption; 


improve/modify multiple behavioural risk factors; healthy behaviours in general, 


increase/maintain social activity or prevent loneliness; increase or maintain/address 
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management of sight loss or hearing loss, body weight, avoid excessive exposure to noise. 


 
Outcomes: Issues that prevent, limit, facilitate or motivate the uptake or maintenance of 


healthy behaviours, including quantitative data on effect size. 
 
Timescale: No lower time limit for study duration. 


 


Language: English language studies only. 


 
2.8   Inclusion criteria – observational and qualitative studies 


For the purposes of this review, we included the following types of observational studies: 


cohort, case-control, population, ecological studies or surveys. Cross-sectional studies were 


excluded as they would only show a cross-sectional association. Cross-sectional analyses in 


the other observational study types were also excluded. 


 
All types of qualitative studies were eligible for inclusion. 


 


Population: Adults at midlife (aged 40 to 64 years for the general population) with a particular 


focus on people at increased risk of the target conditions and adults in disadvantaged 


populations aged 18-39 (as defined in operational definitions).  Studies were not excluded on 


basis of country of origin. However, studies conducted in the UK have been prioritised in the 


synthesis of evidence and applicability statements. 


 


Exposure: Barriers or facilitators to the uptake of healthy behaviours in midlife. Healthy 


behaviours include (but are not limited to increase/maintain physical activity or decrease 


sedentary behaviours; maintain balance, strength and weight-bearing functions; 


improve/maintain good diet (or components of diet) and nutrition; weight loss or control; 


smoking cessation or reduction or prevention of smoking; decrease/moderate alcohol 


consumption or prevent excessive consumption; improve/modify multiple behavioural risk 


factors; healthy behaviours in general, increase/maintain social activity or prevent loneliness; 


increase or maintain/address management of sight loss or hearing loss, body weight, avoid 


excessive exposure to noise. 


 
Outcomes: Any quantitative or qualitative barrier or facilitator to the uptake or maintenance of 


healthy behaviours (as defined above), including quantitative data on effect size (as defined 


above). 


 


Timescale: No limits to length of exposure. 
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Language: English language studies only. 


 


2.9   Inclusion criteria – systematic reviews 


Systematic reviews of the study types detailed in sections 2.6 to 2.9 above were included if 


they were relevant to the review question (see section 2.12) and published from 2000 


onwards. The process for using review level material is described in more detail in section 


2.11.  


 


2.10   Identification of relevant studies 


Titles and abstracts were screened independently by SK and SM using the inclusion criteria 


described above. Differences between reviewer’s results were resolved by discussion and 


when necessary in consultation with a third reviewer (LL). If there was still doubt about a 


study’s relevance for the review after discussion, the full paper was obtained. 


 


Full paper copies were obtained (AC, SK, LL) for all reviews and primary studies identified by 


the title/abstract screening. For systematic reviews, the process for using review level 


material as described in Appendix J of the CPHE methods manual was followed. Systematic 


reviews were initially screened using an adapted version of the review screening form in the 


CPHE methods manual (Appendix I.1) to determine if the review was relevant to the 


guidance topic (but systematic reviews were not excluded on the basis of quality). For 


primary studies, decisions were made based on inclusion and exclusion criteria. Full paper 


screening was carried out independently by SK and SM. Any differences of opinion about 


inclusion/exclusion was resolved by discussion between the two reviewers or by consultation 


with a third reviewer (LL). If, there was still doubt about a study’s relevance for the review 


after discussion, the paper was retained and reassessed after quality assessment and data 


extraction. 


 


Two flow charts summarise the number of papers included and excluded at each stage of the 


process for systematic reviews and primary studies (Figures 1 and 2, respectively). 


Systematic reviews and primary studies excluded at the full paper screening stage are listed 


in Appendix H along with the reason for exclusion. 


 


2.11   Quality Assessment 


Systematic reviews 


The methodological quality of included studies was assessed using the AMSTAR tool (Shea 


et al. 2009; see Appendix I.3), a tool specifically designed to assess the quality of systematic 


reviews (as opposed to the PRISMA statement which is designed to assess the quality of 
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reporting; Liberati 2009). Each review was assessed by one reviewer and checked for 


accuracy by another. A minimum of 10% of the studies was fully double assessed. Any 


discrepancy between reviewers was resolved by discussion.  


 


The quality of the evidence (i.e. primary studies) presented in the included systematic 


reviews was not reassessed for the purpose of this review. The results were extracted into 


the evidence tables.  


 


Other study designs 


Two other study designs are included in the review: qualitative studies and prospective 


cohort studies (assigned using the glossary and algorithm of study designs presented in 


appendix D and E of the CPHE methods manual). Quality appraisal was assigned using the 


relevant quality appraisal checklist in the NICE methods manual (see Appendix I2.1 for 


cohort studies and I2.2 for qualitative studies). 


 


Each full paper was assessed by one reviewer and checked for accuracy by another. A 


minimum of 10% of the studies was fully double assessed. 


 


The quality assessment of all studies included in the review is reported in Appendix D. No 


studies were excluded from the review based on quality. 


 
2.12   Description of overall quality ratings 


++ All or most of the checklist criteria have been fulfilled; where they have not been fulfilled the 


conclusions are very unlikely to alter. 


+ Some of the checklist criteria have been fulfilled, where they have not been fulfilled or 


adequately described the conclusions are unlikely to alter. 


- Few or no checklist criteria have been fulfilled and the conclusions are likely or very likely to 


alter 


QA ratings included in evidence summary statements: [++]/[+]/[-] 


 


2.13   Data extraction 


Data was extracted on study detail, population and setting, study design, outcomes and 


method of analysis, and results. To ensure accurate reporting the data extraction pro-forma 


was piloted against two included papers. Each included full paper was assessed by one 


reviewer and checked for accuracy by another. A minimum of 10% of the studies was fully 


double extracted (as above for quality assessment). 
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2.14   Synthesis of evidence 


As both quantitative and qualitative evidence are included in this review, data about barriers 


and facilitators was not suitable for meta-analysis. Key themes were identified based on 


analysis of the full papers and data extracted for the evidence tables across each topic area 


from both the quantitative and qualitative data (where sufficient data was available to identify 


themes). Findings were narratively synthesised. Data specific to health inequalities and 


vulnerable communities was extracted and findings are summarised separately where data is 


available. Studies conducted in the UK are prioritised in the synthesis of data. 


 


For each key question or issue an evidence statement was generated which provides an 


aggregated summary of all of the relevant studies. Applicability ratings are proposed for each 


evidence statement to judge how similar the population(s), setting(s), 


exposure/intervention(s) and outcome(s) of the included studies are to those outlined in the 


review question. Each evidence statement is assessed as directly applicable, partially 


applicable or not applicable. 


 
3.   FINDINGS 


3.1   Searches 


The searches for systematic reviews (Figure 1; Appendix G, Table G1) located 9194 articles 


after removing duplicates, 643 of which had relevant titles and abstracts. Of the 643 selected 


for full text assessment, 46 are included in the review. The targeted searches of primary 


studies (Figure 2; Appendix G, Table G2) located 6628 articles after removing duplicates, 


451 of which had relevant titles and abstracts. Of the 451 selected for full text assessment, 


34 are included in the review. Finally, the grey literature searches located 604 potentially 


relevant documents (Appendix G, Table G3), one of which is included in this review (DH 


2010). Many of these documents either referred to evidence already identified by the 


searches or did not report research evidence; they were therefore subsequently excluded 


from this review.  Appendix H lists the excluded studies and the reasons for exclusion. In 


total, 81 studies are included in the review and form the basis of the evidence statements.  
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Figure 1. Search results for systematic reviews 
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database searching 


142 additional records identified 


through other sources 


9194 records after duplicates removed 


9194 records screened 8505 records excluded 


689 full-text articles 


assessed for eligibility 


643 full-text articles 


excluded 


(reasons for exclusion in 


Appendix H) 


46 studies included  
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Figure 2. Search results for primary studies 
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through other sources 
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451 full-text articles 
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417 full text articles 
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Appendix H) 


34 studies included  
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3.2   Characteristics of included studies 


3.2.1 Overview of included 
We identified 46 systematic reviews and 34 primary studies that presented evidence relevant 


to the research question.  


 Systematic reviews – Of the 46 included systematic reviews, 19 focused on physical 


activity, seven focused on diet, three on overweight, four on smoking, three on alcohol 


consumption, four on cardiovascular health, and six on health promoting practices more 


generally. Most reviews focused on the adult population in general (age range of included 


studies 18 – 90+ years), with some looking specifically at mid-life, though age ranges 


varied considerably (see “included population” in tables 4-10). Of the 46 reviews, 30 


looked at the adult population in general; seven looked at ethnic groups, seven focused 


on minority or underserved groups and two on inequalities. Four systematic reviews 


focused specifically on women. For physical activity (n=19), 12 reviews looked at the 


adult population in general, two are gender focused, three are focused on ethnic groups. 


For diet (n=7), two reviews are focused on lower income groups, the rest looks at the 


general population. Two of the three reviews on overweight also focus on inequalities. Of 


the four reviews on smoking, one looks at smokeless tobacco use in ethnic groups, two 


focus on socioeconomic status, and the last on the general population. For alcohol (n=3), 


two reviews look at community level factors and one at gender differences. As for 


reviews looking at health promoting practices (n=6), two focus on the general population, 


one is looking at ethnic density effects and three look at hard-to-reach populations and 


inequalities. Of the four reviews studying cardiovascular health, two are general 


population based, one looks at racial and ethnic differences in risk factors and one at 


women’s perception of risk.  


 


 Primary studies – Of the 34 included primary studies, 22 were qualitative studies and 12 


were cohort studies. 


o Qualitative studies: All the qualitative studies focused on midlife facilitators and 


moderators of healthy behaviours, with five also reporting data for older 


populations and one for adolescents. 19 studies were conducted in the US, two in 


Australia, two in the UK, two in Japan, two in Sweden, one in each Finland, 


Germany, Canada, Latin America, France, Portugal and Iran. 20 studies are 


gender focused (five in men only; 15 in women only); four studies focus on ethnic 


groups or deprived, hard to reach or minority groups.  
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o Cohort studies: The 12 included cohort studies present an analysis (or selective 


analyses) of midlife issues. Studies were conducted in a range of countries with 


only one from the UK focused on alcohol; five are gender focused.  


 


An overview of included studies is provided in Tables 4 to 10, with more details provided in 


the evidence tables (Appendix B). The tables are organised by behavioural risk factors as 


opposed to study design to help make the links between the source and quality of evidence 


and the evidence statements presented in the next section. For each behavioural risk factor, 


a summary of the characteristics of included studies is provided, complemented by the 


evidence statements and applicability statements.  
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Table 4. Overview of included studies – Physical activity 


First Author, Year Location Aims Included population Quality 


Systematic reviews 
Amireault 2013 International Psychosocial and socio-demographic determinants of 


physical activity maintenance 
Midlife 


(18-64 yrs) 
+ 


Babakus 2012 Can, UK, US, 
Australia 


Physical activity and sedentary time among South Asian 
women 


Adults  
(16-90+ yrs) 
Ethnic group 


++ 


Beenackers 2012 Europe Socioeconomic inequalities in occupational, leisure-time, and 
transport related physical activity among European adults 


Midlife 
(18-65 yrs) 


- 


Daniel 2011 International Correlates of physical Activity Among South Asian Indian 
Immigrants 


Adults 
(17-91 yrs) 


Ethnic group 


- 


Engberg 2012 Can, UK, US, 
Australia 


Life events and change in leisure time physical activity Adults 
(17-83 yrs) 


- 


Fischbacher 2004 UK To assess levels of physical activity in South Asian population 
in the UK 


Adults 
Children 


+ 


Eyler 2002 US Correlates of physical activity among women from diverse 
racial/ethnic groups 


Women 
(age not specified) 


Ethnic group 


- 


Fransson 2012 Europe Job strain as a risk factor for leisure-time physical inactivity Adults 
(mean 43.5 yrs) 


- 


Gidlow 2005 UK Attendance of exercise referral schemes in the UK Adults 
(> 18 yrs) 


- 


Gidlow 2006 International Relationship between socio-economic position and physical 
activity 


Adults 
(18-89 yrs) 


Socioeconomic 


+ 
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Kirk 2011 International Occupation correlates of adults’ participation in leisure-time 
physical activity 


Adults 
(18-64 yrs) 
Occupation 


+ 


Lewis 2002 Not reported Psychosocial mediators of physical activity behaviour among 
adults (and children) 


Adults 
(> 18 yrs) 


- 


Pavey 2012 UK, others 
not reported 


Moderators of the intention-behaviour relationship in the 
physical activity domain 


Middle aged  
(mean 51-64 yrs) 


- 


Rhodes 2013 International Moderators of the intention-behaviour relationship in the 
physical activity domain 


Adults 
(> 18 yrs) 


+ 


Rhodes 2012 International Adult sedentary behaviour Adults 
(18-91 yrs) 


+ 


Siddiqi 2011 USA Understanding impediments and enablers to physical activity 
among African American adults 


Adults 
(18-89 yrs) 


Ethnic group 


+ 


Trost 2002 Not reported Correlates of adults’ participation in physical activity Adults 
(age not specified) 


- 


Vrazel 2008 USA, Latin 
America 


Framework of social-environmental influences on the 
physical-activity behaviour of women 


Women 
(20-60 yrs) 


- 


Wendell-Vos 2007 International Potential environmental determinants of physical activity in 
adults 


Adults 
( > 18 yrs) 


- 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  36 


Table 4.   Overview of included studies – Physical activity (cont) 


First Author, Year Location Aims Included population Quality 


Cohort studies 
Segar 2008 US To investigate the effects of PA goals on PA participation Midlife 


Women 
+ 


Sorensen 2005 Finland Correlates of physical activity among middle-aged Finnish 
male police officers 


Midlife 
Male police officers 


+ 


Wurm 2010 Germany Study the effect of a positive view on aging on physical 
exercise among middle-aged and older adults 


Midlife 
Old age 


+ 


Qualitative Studies 
Berg 2002 US Physical activity perspectives of Mexican American and Anglo 


American Midlife women 
Midlife 
Women 


Ethnic group 


+ 


Caperchione 2012 Australia Understanding the challenges and motivations to physical 
activity participation and healthy eating in middle-aged 
Australian men 


Midlife 
Men 


+ 


DH 2010 England Insight research conducted in middle-aged adults to inform 
the Change4Life campaign (a national marketing programme 
which aims to help people in England change their dietary 
and physical behaviours) 


Midlife - 


Hooker 2011 US Factors related to physical activity and recommended 
intervention strategies as told by midlife and older African 
American men 


Midlife 
Old age 


Men 
Ethnic group 


+ 


Hooker 2012 US The potential influence of masculine identity on health-
improving behaviour in mid-life and older African American 
men 


Midlife 
Old age 


Men 
Ethnic group 


+ 
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Im 2013 US Exploring midlife women’s attitudes toward physical activity Midlife 
Women 


+ 


Im 2012 US Asian American midlife women’s attitudes towards physical 
activity (online forum) 


Midlife 
Women 


 Ethnic group 


+ 


Rimmer 2004 US Physical activity participation among persons with disabilities  Midlife 
Disabilities 


+ 


Segar 2006 US To investigate the relationship between midlife women’s 
physical activity motives and their participation in physical 
activity 


Midlife 
Women 


+ 


Vandelanotte 2013 Australia What kinds of website and mobile phone-delivered physical 
activity and nutrition interventions do middle-aged men want? 


Midlife 
Men 


Technology 


+ 


Vaughn, 2009 Latin 
America 


Factors that influence the participation of middle-aged and 
older Latin-American women in physical activity 


Midlife 
Old age 


Women, Ethnic group 


+ 


Withall 2010 UK Who attends physical activity programmes in deprived 
neighbourhoods 


Adolescent  
Adults (74%) 


Deprived neighbourhoods 


++ 


Yarwood 2005 US Factors influencing ability of midlife women to maintain PA 
over time 


Midlife 
Women 


+ 
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Table 5.   Overview of included studies – Diet 


First Author, Year Location Focus Included population  


Systematic reviews 
Bisogni 2012 Not reported How people interpret healthy eating Adults 


(age not specified) 
- 


De Irala-Estevez 
2000 


Europe Socio-economic differences in food habits in Europe: 
consumption of fruit and vegetables 


Adults 
(18-85 yrs) 


Socioeconomic inequalities 


- 


Fleischhacker 
2011 


International Fast food access studies Children and adults 
(age not specified) 


- 


Guillaumie 2010 USA, 
Netherlands, 
Great-Britain 


Psychosocial determinants of fruit and vegetable intake in 
adult population 


Adults 
(18-65 yrs) 


 


- 


Kamphuis 2006 International Environmental determinants of fruit and vegetable 
consumption among adults 


Adults  
(18-60 yrs) 


Environment 


+ 


Lachat 2012 International Eating out of home and its association with dietary intake Adults and children 
(5-74 yrs) 


+ 


Power 2005 Canada Determinants of healthy eating among low-income 
Canadians 


Adults 
(age not specified) 


Socioeconomic 


- 


Cohort Studies 
Yates 2012 US To examine predictors of change over time in healthy eating 


behaviours in mid-life and older women in response to a 
one year health-promoting intervention 


Midlife 
Old age 
Women 


+ 


Mejean 2011 France To determine sociodemographic, lifestyle and health 
characteristics associated with consumption of fatty-


Midlife + 
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sweetened and fatty-salted foods in middle-aged French 
adults 


Teixera 2010 Portugal Weight loss readiness in middle-aged women: Psychosocial 
predictors of success for behavioural weight reduction 


Midlife 
Women 


+ 


Qualitative studies 
Brown 2012 US To determine the perception of women of the relationship 


between recent life events, transitions and diet in midlife 
Midlife 


Women 
+ 


Caperchione 2012 Australia Understanding the challenges and motivations to physical 
activity participation and healthy eating in middle-aged 
Australian men 


Midlife 
Men 


+ 


DH 2010 England Insight research conducted in middle-aged adults to inform 
the Change4Life campaign (a national marketing 
programme which aims to help people in England change 
their dietary and physical behaviours) 


Midlife - 


Hammond 2010 US To determine the perception of women of the relationship 
between recent life events, transitions and diet in midlife 


Midlife 
Women 


+ 


Jilcott 2009 US Perceptions of the community food environment and related 
influences on food choice among midlife women residing in 
rural and urban areas. 


Midlife 
Women, Rural/urban 


settings 


++ 


Vandelanotte 2013 Australia What kinds of website and mobile phone-delivered physical 
activity and nutrition interventions do middle-aged men 
want? 


Midlife 
Men, technology 


+ 


Vue 2008 US Need states based on eating occasions experienced by 
midlife women 


Midlife 
Women 


+ 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  40 


Table 6.   Overview of included studies – Overweight 


 
 


First Author, Year Location Focus Included population  


Systematic reviews 
Giskes 2011 International Environmental factors and obesogenic dietary intakes 


among adults 
Adults 


(> 18yrs) 
- 


Giskes 2010 Europe Socioeconomic inequalities in dietary intakes associated 
with weight gain and overweight/obesity conducted among 
European adults 


Socioeconomic inequalities + 


Lovasi 2009 US Built environments and obesity in disadvantaged 
populations 


Adults and children 
(age not specified) 


Disadvantaged 
communities 


- 
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Table 7. Overview of included studies – Smoking 


 
 


First Author, Year Location Focus Included 
population Quality 


Systematic reviews 
Bader 2007 International 


& Canada 
Smoking cessation among employed and unemployed 
young adults 


Young adults 
(18-24 yrs) 


Unemployed 


- 


Kakde 2012 India, 
Pakistan, 
Nepal, 
Bangladesh, 
UK 


Social context of smokeless tobacco use in the South Asian 
population 


Adults and children 
(8-96 yrs) 


Ethnic group 


- 


Niederdeppe 2008 Not specified Media campaigns to promote smoking cessation among 
socioeconomically disadvantaged populations 


Adults 
(> 18yrs) 


Socioeconomic 
status 


- 


Vangeli 2011 International Predictors of attempts to stop smoking and their success in 
adult general population samples 


Adults 
(> 18yrs) 


- 


Qualitative studies 
Honjo 2010 Japan To determine predictive factors for smoking cessation 


among middle-aged Japanese 
Midlife + 
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Table 8. Overview of included studies – Alcohol 


First Author, Year Location Focus Included 
population Quality 


Systematic reviews 
Brienza 2002 International Alcohol use disorders in primary care: do gender-specific 


differences exist? 
Adults 


(age not specified) 
Women 


- 


Bryden 2012 International Influence on alcohol use of community level availability and 
marketing of alcohol 


Adults and  
adolescents 


(age not specified) 
Community factors 


+ 


Bryden 2013 International Influence of community level social factors on alcohol use Adults and  
adolescents 
(15-59 yrs) 


Community factors 


+ 


Cohort studies 
Caldwell 2008 UK Lifecourse socioeconomic predictors of midlife drinking 


patterns, problems and abstention 
Midlife ++ 


Qualitative studies 
Pettinato 2008 US Life experience of the misuse of alcohol among midlife and 


older lesbians 
Midlife 


Old age 
Women 
Lesbian 


+ 
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Table 9. Summary of included studies – Cardiovascular health 


 


 


  


First Author, Year Location Focus Included 
population Quality 


Systematic reviews 
Bock 2012 UK, US, Can, 


NZ 
Practices and factors associated with behavioural 
counselling for cardiovascular disease prevention in primary 
care settings 


Adults 
(mean 41 yrs 


range 34-45 yrs) 


- 


Hart 2005 US Women’s perceptions of coronary heart disease Adults 
(> 40 yrs) 
Women 


- 


Kurian 2006 US Racial and ethnic differences in cardiovascular disease risk 
factors 


Adults 
(> 18 yrs) 


Ethnic groups 


- 


Murray 2012 International Patient reported factors associated with uptake and 
completion of cardiovascular lifestyle behaviour change 


Adults 
(> 18 yrs) 


- 


Qualitative Studies 
Folta 2008 US Factors related to cardiovascular disease risk reduction in 


midlife and older women 
Midlife 


Old age 
Women 


+ 
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Table 10. Summary of included studies – Health promoting behaviour 


First Author, Year Location Focus Included 
population Quality 


Systematic reviews 
Bécares 2012 International Ethnic density effects on physical morbidity, mortality, and 


health behaviours 
Adults 


(> 18 yrs) 
Ethnicity 


- 


Coles 2012 Developed 
industrialized 
countries 


Community-based health and health promotion for 
homeless people 


Adults 
(16-89 yrs) 


Homelessness 


+ 


Dryden 2012 Western/dev
eloped 
countries 


Existing knowledge about who does and does not attend 
general health checks 
 


Adults 
(age not specified) 


Hard to reach 
populations 


- 


Jansen 2012 Germany The influence of social determinants on the use of 
prevention and health promotion services 


Adults 
(age not specified) 


Socioeconomic 
inequity 


- 


Ryan 2009 UK Factors associated with self-care activities among adults in 
the United Kingdom 


Adults 
(age not specified) 


+ 


Yarcheski 2004 US, England, 
Can 


Predictors of positive health practice Adults  
Adolescents 


(age not specified) 


+ 


Cohort studies 
Benzies 2008 Sweden To measure factors that predict change in health-related 


behaviours among midlife Swedish women 
Midlife 
Women 


+ 


King 2007 US To determine factors related to adopting a healthy lifestyle Midlife ++ 
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in a middle-aged cohort 
Petersson 2008 Sweden To determine predictors of successful self-reported 


lifestyle changes in a defined middle-aged population 
Midlife + 


Shi 2004 Japan Health values and health information seeking in relation to 
positive change of health practice among middle-aged 
urban men 


Midlife 
Men 


Urban setting 


- 


Qualitative studies 
Enjezab 2012 Iran Internal motivations and barriers effective on the healthy 


lifestyle of middle-aged women: A qualitative approach. 
Midlife 
Women 


+ 


DH 2010 England Insight research conducted in middle-aged adults to inform 
the Change4Life campaign (a national marketing 
programme which aims to help people in England change 
their dietary and physical behaviours) 


Midlife - 


Gower 2013 US Barriers to attending an eye examination after vision 
screening referral within a vulnerable population 


Midlife 
(mean age 48) 
Underserved 


+ 


Meadows 2001 Canada Health promotion and preventive measures: Interpreting 
messages at midlife 


Midlife ++ 


Smith-Dijulio 2010 US The shaping of midlife women’s views of health and health 
behaviours 


Midlife 
Women 


+ 
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3.2.2 Quality and applicability 
Appendix D summarises the quality of included systematic review (D.1), cohorts (D.2) and 


qualitative studies (D.3). These scores are also integrated in the summary statements and in 


the evidence tables.  


 


An applicability statement is provided for each evidence statement. Because we wrote 


summary statements building on carefully selected systematic reviews and primary studies, 


very few evidence statements can be qualified as non-applicable. Where they are, it is 


because no other more applicable sources of evidence was identified on the topic and the 


reviewers considered it was nevertheless important to highlight what evidence there was.  


 


3.2.3 Evidence statements 


The evidence statements have been ordered in three levels.  


 Primary level:  findings are first organised by health behaviours 


1. Physical activity (PA) 


2. Diet & nutrition (DI) 


3. Smoking (SM) 


4. Alcohol (AL) 


5. Eye care (EC) 


6. Health behaviours in general (HB) 


 


 Secondary level:  Within each primary heading barriers and facilitators are grouped under 


the following themes (where no evidence was found, there is a statement to that effect). 


Barriers are presented first, then facilitators. 


1. Health and quality of life 


2. Sociocultural factors 


3. Physical environment 


4. Access (to facilities and resources) 


5. Psychological factors 


6. Subpopulations (ethnic minorities, gender, disadvantaged groups, disabilities) 


 


 Tertiary level:  For each health behaviour, and each theme, specific barriers and 


facilitators are presented, e.g. enjoyment, well-being, illness prevention and healthy 


ageing etc. 


To ensure cross-reference to the PH guidelines, the evidence statements are numbered as 
follows: the first digit refers to the review (i.e. here always 1 for Review 1), the second digit 
refers to the secondary level, the third digit to the tertiary level, the letters refer to risk factors 
(first level). 
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Figure 3. Summary of barriers and facilitators for PHYSICAL ACTIVITY (with reference to evidence statements) 


 


 


 


 


 


  


                                                                      
 


 


PHYSICAL 
ENVIRONMENT 
 None found 
 
ACCESS 
• Fast, easy websites 


1.5.5PA 
 


Uptake & 
maintenance  


 
PHYSICAL 
ACTIVITY 


Barriers Facilitators 


PHYSICAL 
ENVIRONMENT 
• Neighbourhood safety 1.4.1PA  
• Driving instead of walking1.4.3PA 
• Weather 1.4.2PA 
 
ACCESS 
• Financial costs 1.5.1PA 
• Transport 1.5.2PA 
• Lack of availability or access to 


community PA programmes or 
facilities 1.5.3PA 


• Programmes delivered by 
mobile phones/social 
networking 1.5.4PA 
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PSYCHOLOGICAL 
• Enjoyment 1.2.2PA 
 


HEALTH & QUALITY OF 
LIFE 
• Enjoyment 1.22PA 


• Sense of wellbeing/QoL  
•  1.2.3PA 


• Prevention of illness/ 
Healthy Ageing 1.2.4PA 


• Health benefits in general 
1.2.5PA 


• Previous experience of ill 
health 1.2.6PA 


• Focus on short term 
benefits 1.2.7PA 


• Weight loss/body image 


1.2.8PA 


• Specific Tools 1.2.9PA 


• Integration of PA into 
lifestyle 1.2.10PA 


 


SOCIOCULTURAL 
• Support 1.3.6PA 


• Being a good role model 
(men) 1.3.7PA 


 


 
 
 


Uptake & 
maintenance  


 
PHYSICAL 
ACTIVITY 


Barriers Facilitators 


 
 
 
 
PSYCHOLOGICAL 
• Lack of motivation 1.6.1PA 
• Low self-efficacy 1.6.2PA 
• Perception of lack of 
capability (in women) 1.6.3PA  
• Entrenched attitudes and 
behaviours in midlife 1.6.4PA 
 


HEALTH & QUALITY OF 
LIFE 
• Physical ailments 1.2.1PA 
 
 


SOCIOCULTURAL 
• Lack of time 1.3.1PA 
• Lack of knowledge 1.3.2PA 
• Self-consciousness or social 


concerns (in women) 1.3.3PA 
• Socioeconomic status 1.3.4PA 
• More time at home 1.3.5PA 
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SUBPOPULATIONS 
 Type of activity 1.7.3PA 
 Having exercise 


equipment at home1.7.4PA 


Gender 
 Physically active, adult, 


female role models1.7.7PA 
 


People with disabilities 
 Facilitators relating to the 


built and natural 
environment 1.7.15PA 


 Facilitators relating to cost 
1.7.16PA 


 Equipment related 
facilitators 1.7.17PA 


 Information-related 
facilitators 1.7.18PA 


 Emotional and 
psychological facilitators 
1.7.19PA 


 Perceptions and attitudes 
relating to accessibility and 
disability 1.7.20PA 


 Resources 1.7.21PA 
 


Uptake & 
maintenance  


 
PHYSICAL 
ACTIVITY 


Barriers Facilitators 


SUBPOPULATIONS 
Ethnic minority groups  
 Language barriers 1.7.1PA 
 Cultural barriers 1.7.2PA 


Gender 
 Female gender and gender 


roles 1.7.5PA 
 Hair maintenance 1.7.6PA 


People with disabilities 
 Barriers relating to the built and 


natural environment 1.7.8PA 
 Barriers relating to cost 1.7.9PA 
 Equipment related barriers 


1.7.10PA 
 Information-related barriers 


1.7.11PA 
 Emotional and psychological 


barriers 1.7.13PA 
 Perceptions and attitudes 


relating to accessibility and 
disability 1.7.12PA 


 Lack of resources 1.7.14PA 
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3.3 Evidence statements for Physical Activity (PA) 
 


1.1PA Summary for PA 
The evidence found for physical activity comprises 11 qualitative primary studies with data 


specific to midlife populations (three qualitative studies were found in men only, seven in 


women only and one study in men and women), three primary cohort studies (one in men 


and women, one in men and one in women) with data specific to midlife populations and 19 


systematic reviews with data for adults in general (men and women). No systematic reviews 


that aimed to examine predictors, barriers or facilitators to PA in midlife specifically were 


found.  Additionally some studies on health promotion in general reported on factors relevant 


to physical activity.  


 


1.2PA Health and quality of life 
1.2.1PA Barrier: Physical ailments or chronic conditions. Four qualitative primary studies 


([+]1, [+]2, [+]3, [+]4) cited existing physical ailments, including physical illness or injuries, or 


chronic conditions as barriers to participation in physical activity. One study was in men ([+]1) 


and three were in women ([+]2, [+]3, [+]4). In one prospective cohort study [++]5, existing 


physical ailments and chronic conditions were seen as a barrier to participation. Those with a 


history of hypertension and diabetes were less likely to adopt a healthy lifestyle. Chronic 


health concerns or disabilities were also cited as barriers in three systematic reviews ([-]6, 


[++]7, [+]8) in adults in general.  


1 Hooker 2011; 2 Yarwood 2005; 3 Vaughn; 4 Berg 2002; 5 King; 6 Eyler 2002; 7 Babakus 


2012; 8 Siddiqi 2011 


 Applicability: Partially applicable. Four primary studies in midlife populations were 


conducted in US, one in Latin America. Of the three systematic reviews, one included 


international studies and two focused on US populations. Consistency of findings 


including in men and women suggest broad application although no studies in UK. 
 
1.2.2PA Facilitator: Enjoyment (of the activity). From the primary qualitative studies, two 


studies in midlife women ([+]1,[+]2) reported the importance of enjoyment of the activity, 


feeling good about themselves and the benefits of doing physical activity (improved quality of 


life) as a motivating factor. Additionally, one study [+]3 on health behaviours in general in 


women found enjoyment of PA was a more important facilitator than doing it because the 


doctor told them to.  One primary cohort study [+]4 was found that examined determinants of 


physical activity in midlife. The baseline factor ‘enjoyment’ was the most powerful 


determinant of physical activity. One quantitative systematic review of adults in general [-]5 


found there was repeatedly documented association between enjoyment and PA in adults in 


general.  
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1 Berg 2002; 2 Yarwood 2005; 3 Smith-DiJulio 2010; 4 Sorensen 2005; 5 Trost 2002  


 Applicability: Partially applicable. Primary studies in midlife populations were conducted 


in Australia, Finland, US, NZ. The systematic review included international studies. 


Consistency of findings including in men and women suggest broad application although 


no studies in UK.  


 


1.2.3PA Facilitator: Sense of wellbeing/quality of life. In five qualitative studies, improved 


sense of wellbeing, energy, positive feelings or self-esteem were motivating factors for 


physical activity in midlife populations. Three of the studies were conducted in women ([+]1, 


[+]2, [+]3) and two in men ([+]4, [+]5). Additionally a UK DH report [-]6 in middle-aged adults 


reported that promotion of holistic ‘feel good’ benefits that cover psychological and emotional 


benefits like greater self-esteem and confidence was a motivator for behaviour change 


(including PA). One cohort study in midlife women university employees [+]7 investigated the 


effects of PA goals on subsequent PA participation one year later.  Those participants who 


focused on a sense of wellbeing and/or stress reduction goals participated in significantly 


more PA than those who focused on weight loss and/or health benefits. 


1 Vaughn 2009; 2 Yarwood 2005; 3 Berg 2002; 4 Caperchione 2012; 5 Hooker 2011; 6 DH 


Insight report 2010; 7 Segar 2008 


 Applicability: Partially applicable. Of seven primary studies in midlife populations, one 


was conducted in the UK and of the other 6, 4 were conducted in the US, one in 


Australia, and one in Latin America. Consistency of findings including in men and women 


suggest broad application; findings of studies from other countries consistent with one 


low quality UK report.  


 


1.2.4PA Facilitator: Prevention of illness and healthy ageing. Seven primary qualitative 


studies in midlife populations, three in men ([+]1, [+]2, [+]3) and four in women ([+]4, [+]5, [+]6, 


[+]7) reported fear of illness or ageing and wanting to promote a healthy old age so that they 


were able to do the things they wanted (e.g. recreation, travel, hobbies, care for families) as 


a motivator for PA.   


1 Caperchione 2012; 2 Hooker 2011; 3 Hooker 2012; 4 Berg 2002; 5 Im 2013; 6 Yarwood 


2005; 7 Enjezab 2012 


 Applicability: Partially applicable. Of seven primary studies in midlife populations, five 


were conducted in the US, one in Australia, and one in Iran. Consistency of findings 


including in men and women suggest broad application although no studies were 


conducted in UK.  
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1.2.5PA Facilitator: Health benefits in general (including mental health and stress 
relief). In seven qualitative studies, health benefits in general were specifically reported to be 


a motivator for participation in PA. Two of the studies were in men ([+]1, [+]2) and five studies 


were in women ([+]3, [+]4, [+]5, [+]6, [+]7). Additionally a DH report in middle-aged adults [-]8 


reported that physical benefits like better mobility and agility as well as specific health 


benefits like better digestion were a motivator for PA.  Additionally, health benefits was one 


of five important goal groups identified in a prospective cohort study [+]9 investigating the 


effects of PA goals on PA participation in women. However, those with health benefits goals 


participated in significantly less PA than those with sense of wellbeing or stress reduction 


goals. Also, one prospective cohort study on health behaviours in general in men [-]10 found 


that a high value placed in health was positively associated with change in general health 


practice.  One quantitative systematic review of adults in general [-]11 found there was 


repeatedly documented association between expected health benefits and PA in adults in 


general. 


1 Hooker 2011; 2 Caperchione 2012; 3 Berg 2002; 4 Im 2013; 5 Yarwood 2005; 6 Smith-


DiJulio 2010; 7 Enjezab 2012; 8 DH Insight report 2010; 9 Segar 2008; 10 Shi 2004; 11 Trost 


2002 


 Applicability: Partially applicable. Of ten primary studies in midlife populations, seven 


were conducted in US, one in Australia, one in Japan and one in Iran. The systematic 


review included international studies. Consistency of findings including in men and 


women suggest broad application although no studies in UK.  


 


1.2.6PA Facilitator: Previous experience of ill health. Two qualitative studies reported 


previous experience of ill health events as a motivator to take part in PA. One study in US 


men [+]1 and one study in Latin-American women [+]2 reported that existing diseases such as 


high blood pressure, diabetes, obesity, stroke or having experienced a personal health event 


were motivators to take part in PA.  In a prospective cohort in Swedish adults in general [+]3, 


that examined predictors of successful lifestyle changes in middle-aged people, significant 


predictors of positive lifestyle change were CVD risk conditions or myocardial infarction in 


men. For women, elevated blood pressure at baseline was associated with successful 


lifestyle changes. However, in another cohort study in the US that included men and women 


and looked at factors relating to adopting a healthy lifestyle [+]4, those with no history of 


hypertension were more likely to have switched than others and those with a history of 


hypertension or diabetes were less likely to adopt a healthy lifestyle. In a qualitative study 


conducted in Canada on health promotion in general [++]5, family history of disease was 


important when weighing the pros and cons of preventive health care. 


1 Im 2013; 2 Vaughn; 3 Petersson 2008; 4 King 2007; 5 Meadows 2001 
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 Applicability: Partially applicable. The three qualitative primary studies in midlife 


populations were conducted in the US and Canada. The cohort study that found a 


positive relationship between health conditions and lifestyle change was conducted in 


Sweden. The other cohort study was conducted in the US.  Consistency of findings 


including in men and women suggest broad application although no studies in UK. 


 


1.2.7PA Facilitator: Focus on short-term benefits (ultimately beneficial long-term). A 


DH qualitative report in middle-aged adults [-]1 reported that promotion of short-term benefits 


of PA that can be achieved relatively quickly was important also with the potential to lead to 


longer term benefits such as ability to fight off longer term diseases like heart disease and 


diabetes. ‘Small steps towards big gains’ represented the idea that most motivated the 


midlife participants. 


1 DH Insight report 2011 


 Applicability: Directly applicable. Study conducted in UK in middle-aged adults. 


 


1.2.8PA Facilitator: Weight loss, body image, physical appearance. Five qualitative 


primary studies, two in men ([+]1, [+]2) and three in women ([+]3 , [+]4, [+]5) reported weight 


loss and physical appearance as important motivators for PA. However, in one study [+]4 


those who reported body shape motives reported less PA participation than those whose 


motives were related to things other than body shape, toning or losing weight. Additionally a 


DH report in middle-aged adults [-]6 reported that promotion of weight loss was a facilitator 


with the proviso that this was supported by other short term benefits.  In one prospective 


cohort study that aimed to investigate the effects of PA goals on PA participation [+]7, weight 


loss and weight maintenance/toning were two of five goal clusters identified. However, 


participants with weight loss goals participated in significantly less PA than those with sense 


of wellbeing or stress reduction goals. 


1 Caperchione 2012; 2 Hooker 2011; 3 Yarwood 2005; 4 Segar 2006; 5 Vaughn 2009; 6 DH 


2010; 7 Segar 2008 


 Applicability: Partially applicable. Four primary studies in midlife populations were 


conducted in US, one in Australia, one in NZ, one in UK. The systematic review included 


international studies. Consistency of findings including in men and women suggest broad 


application, with one study conducted in UK. 


 


1.2.9PA Facilitator: Supplying the specific tools to make and sustain behaviour 
changes. In a DH of qualitative research in middle-aged people [-]1, most people felt they 


were broadly aware of the changes they needed to make but lacked the specific information, 


tips and strategies they needed to make the changes in their daily lives. 
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1 DH 2010 


 Applicability: Directly applicable. Study conducted in UK in middle-aged adults. 


 


1.2.10PA Facilitator: Integration of PA into lifestyle. In a DH report of qualitative research 


in middle-aged people [-]1, umbrella messages that overarched a number of key messages 


was ‘swap it don’t stop it’ for positive swapping of old activity (and diet) behaviours for new 


ones; ‘up and about (walk)’ to help position walking as an easily integrated part of everyday 


activity and specifically as a means of replacing sedentary travel and ‘up and about (activity)’ 


to help reintroduce structured activity and exercise (specifically, for men who used to 


exercise regularly). One qualitative primary study [+]2 reported women would like strategies 


for incorporating PA into daily lifestyle. A need for PA to be incorporated into everyday 


activities was also emphasised in one systematic review [+]3 in South Asian populations in 


the UK. 


1 DH 2010; 2 Folta 2008; 3 Fischbacher 2004 


 Applicability: Directly applicable. One primary study in midlife population was conducted 


in US, one in UK. The systematic review was conducted in the UK South Asian 


population. Consistency of findings including in men and women and across different 


ethnic groups suggest broad application. 


 


1.3PA Sociocultural factors 
1.3.1PA Barrier: Lack of time (in particular due to other responsibilities, lack of 
childcare, family responsibilities). In seven qualitative primary studies lack of time for 


physical activity was raised repeatedly as a barrier to participation. Two studies were in men 


([+]1, [+]2) and five studies were in women ([+]3, [+]4, [+]5, [+]6, [+]7). It was expressed in 


particular in relation to conflicting demands of work, child care, family and household 


responsibilities in both men and women, in all ethnic groups represented (including white 


Australian men, Africa American men, Anglo-American and Mexican-American women, 


Asian-American women, studies in populations of mixed ethnicity, New Zealand women, 


Latin-American women).  Additionally, in one qualitative study examining general factors 


relating to health promotion and preventive measures [++]8 reported time constraints as a 


barrier in rural midlife women. Six systematic reviews also raised relevant barriers relating to 


lack of time in adults in general ([++]9, [-]10, [-]11, [+]12), high job strain [-]13, and having 


children [-]14. 


1 Caperchione 2012; 2 Hooker 2011; 3 Berg 2002; 4 Im 2012; 5 Im 2013; 6 Yarwood 2005; 7 


Vaughn 2009; 8 Meadows 2001; 9 Babakus 2012; 10 Vrazel 2008; 11 Trost 2002; 12 Siddiqi 


2011; 13 Fransson; 14 Eyler 2002. 
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 Applicability: Partially applicable. Of eight primary studies in midlife populations, five 


were conducted in US, one in Australia, one in Latin America and one in Canada. Two of 


the systematic reviews were based on studies in the US and the others included 


international studies. Consistency of findings including in men and women, and across 


different ethnic groups suggest broad application although no studies in UK.  


 


1.3.2PA Barrier: Lack of knowledge. This was raised in one primary qualitative study [+]1 in 


middle-aged women in Iran and one systematic review in adults in general [+]2. 


1 Enjezab 2012; 2 Siddiqi 2011 


 Applicability:  Not applicable. One primary study in midlife women was conducted in 


Iran. The systematic review included international studies. 


 


1.3.3PA Barrier: Self-consciousness or social concerns (in women). Concerns about 


social discomfort or self-consciousness about participation in PA programmes or in the gym 


were raised in three qualitative primary studies ([+]1, [+]2, [+]3), all in midlife women.  


1 Berg 2002; 2 Folta 2008; 3 Vaughn 2009 


 Applicability:  Partially applicable. Three primary studies in midlife populations were 


conducted in US. All the studies were conducted in women, none were conducted in the 


UK. 


 


1.3.4PA Barrier: Socioeconomic status. From systematic reviews in adults in general, six 


systematic reviews ([+]1, [-]2, [-]3, [+]4 [-]5, [-]6) linked higher socioeconomic status, education 


or income with higher levels of PA. One review7 reported however that lower occupation 


status was associated with higher total physical activity and some reviews ([+]4, [-]6) 


commented on the higher level of occupational PA in those in lower socioeconomic groups 


while those with high socioeconomic position were more physically active during leisure time. 


1 Kirk 2011; 2 Eyler 2002; 3 Gidlow 2005; 4 Gidlow 2006; 5 Trost 2002; 6 Beenackers 2012; 7 


Kirk 2011 


 Applicability:  Partially applicable. All the systematic reviews included international 


studies, but focus on general population not specifically mid-life. 


 
1.3.5PA Barrier: More time at home. One qualitative study was conducted by the 


Department of Health about behaviour change strategies (including for PA) in middle-aged 


adults [-]1. Key activity risk behaviours identified were spending more time at home being 


sedentary as there was less desire to socialise and more desire to invest time at home. Once 


children had left home, more time spent in front of computer or TV as less need perceived to 
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create activities at home. One systematic review [-]2 found that changing conditions at work 


and reduced income were associated with decreased PA in young women (from one primary 


study in Australian women), but with increased PA in middle-aged women; however, no 


information was given in the review or primary study about the specific changes involved. 


1 DH Insight report 2010; 2 Engberg 2012 


 Applicability:  Partially applicable. One study in midlife populations was conducted in the 


UK but quality of study is low. 


 


1.3.6PA Facilitator: Support. Supportive partners, family or friends, often having a 


companion to do PA with were also cited as a facilitator of PA in 3 qualitative primary studies, 


one in men ([+]1) and two in women ([+]2 , [+]3).  Conversely, lack of support was cited as a 


barrier in three studies, in particular in ethnic minority groups, both in men ([+]1) and women 


([+]2, [+]4, [+]5).  Men also reported camaraderie and fellowship as being important [+]1.  From 


the systematic review evidence in adults in general, support from spouses, family and friends 


or from a physician was consistently correlated with PA [-]6. A systematic review in adult 


women in general [-]7 found that social support and social support networks were an 


important influence on PA in women. One quantitative systematic review of adults in general 


[-]8 found there was repeatedly documented association between social support and PA in 


adults in general. 


1 Hooker 2011; 2 Berg 2002; 3 Di-Julio 2010; 4 Im 2012; 5 Im 2013; 6 Eyler 2002; 7 Vrazel 


2008; 8 Trost 2002 


 Applicability: Partially applicable. Five primary studies in midlife populations were 


conducted in US. The systematic reviews included international studies. Consistency of 


findings including in men and women, and across different ethnic groups suggest broad 


application although no studies in UK.  


 


1.3.7PA Facilitator: Being a good role model (in men). Two qualitative primary studies in 


men ([+]1, [+]2) reported being a good role model for children and others as being a motivator 


for physical activity in men. 


1 Hooker 2012; 2 Caperchione 2012 


 Applicability: Partially applicable. One primary study in midlife populations was 


conducted in the US, and the other primary study was conducted in Australia.  Unclear 


consistency of findings in women, and across different ethnic groups, no studies in UK. 
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1.4PA Physical environment 
1.4.1PA Barrier: Neighbourhood safety. Two qualitative primary studies, one in men [+]1 


and one in women [+]2 reported that unsafe neighbourhoods were a barrier to PA. In 3 


systematic reviews about adults in general ([+]3, [-]4, [++]5), concerns about neighbourhood 


safety were also cited. 


1 Im 2013; 2 Vaughn 2009; 3 Siddiqi 2011; 4 Eyler 2002; 5 Babakus 2012 


 Applicability: Partially applicable. Both primary studies were conducted in the US.  The 


systematic reviews included international studies. Unclear consistency of findings in 


women, and across different ethnic groups, no studies in UK. 


  


1.4.2PA Barrier: Weather. Two qualitative primary studies in women ([+]1, [+]2) reported the 


weather as a barrier to PA participation  


1 Folta 2008; 2 Vaughn 2009 


 Applicability: Partially applicable. Both primary studies were conducted in the US.  The 


systematic reviews included international studies. Unclear consistency of findings in 


women, and across different ethnic groups, no studies in UK. 


 


1.4.3PA Barrier: Driving instead of walking. In a mainly qualitative study by the DH in 


midlife adults [+]1, a tendency to drive instead of walk was a barrier, with cars presented as a 


symbol of status and security. 


1 DH Insight report 2010 


 Applicability:  Directly applicable. The only study in midlife populations was conducted in 


the UK.  


 


1.5PA Access (to facilities and resources) 
1.5.1PA Barrier: Financial costs. Three qualitative primary studies in midlife populations 


reported that the costs of organised PA or gym membership were a barrier to taking part in 


PA. One study was in men ([+]1) and two in women ([+]2, [+]3).  Cost was also raised as an 


issue in one systematic review [+]4. 
1 Hooker 2012; 2 Berg 2002; 3 Yarwood 2005; 4 Siddiqi 2011 


 Applicability: Partially applicable. Two studies were conducted in the US and one was 


from New Zealand. The systematic review included international studies.  Consistency of 


findings including in men and women suggest broad application although no studies in 


UK. 
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1.5.2PA Barrier: Transport.  Inconvenience e.g. having to drive to take part in PA was cited 


as a barrier in one qualitative primary study in midlife men [+]1. Lack of transport was a 


barrier to PA in one study in midlife women [+]2 and in one systematic review in adults in 


general [-]3. 
1 Hooker 2011; 2 Berg 2002; 3 Eyler 2012 


 Applicability: Partially applicable. Both primary studies were conducted in the US. 


Unclear consistency of findings in women, and across different ethnic groups, no studies 


in UK. 


 
1.5.3PA Barrier: Lack of availability or access to community PA programmes or 
facilities. One qualitative primary study in midlife men [+]1 and one in midlife women [+]2 


highlighted limited places on PA programme, access to places to do PA including 


recreational space, gyms, lack of availability of programmes as a barrier.  This was also 


mentioned in one systematic review in adults in general [-]3. 
1 Hooker 2011; 2 Vaughn 2009; 3 Eyler 2002 


 Applicability: Directly applicable: Both primary studies were conducted in the US. The 


systematic review included international studies. Unclear consistency of findings across 


different ethnic groups, no studies in UK. 


 
1.5.4PA Barrier: Programmes delivered by mobile phones/social networking. One 


primary qualitative study [+]1 examined the attitude of midlife Australian men to website and 


mobile phone delivered PA (and nutrition) interventions. Use of mobile phones as a method 


of intervention delivery was not of interest to most participants, though they were more open 


to the idea if they had a smartphone. Time was a major limiting factor in the midlife 


population interviewed so social networking was not a high priority. 
1 Vandelanotte 2013 


 Applicability:  Partially applicable. The primary study was conducted in Australia. 


Unclear consistency of findings in women, and across different ethnic groups, no studies 


in UK. 


 


1.5.5PA Facilitator: Fast, easy to use websites. One primary qualitative study [+]1 


examined the attitude of midlife Australian men to website and mobile phone delivered PA 


(and nutrition) interventions. Preferred website characteristics in the middle-aged men 


interviewed were fast, easy to use, with clutter-free pages, concise language, reliable factual 


information. Specific website features that were viewed positively were interactive features 


that could give feedback, podcasts, instructional videos and step-by-step pictures. The 
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concept of self-monitoring tools for PA was supported but there was concern that it might be 


inconvenient and time-consuming. However, no information was reported comparing website 


delivery compared to other means of delivery. 
1 Vandelanotte 2013 


 Applicability: Partially applicable: The primary study was conducted in Australia.  


Unclear consistency of findings in women, and across different ethnic groups, no study in 


UK. 


 


1.6PA Psychological factors 
1.6.1PA Barrier: Lack of motivation. This was specifically reported in three primary 


qualitative studies in midlife populations, two in men ([+]1, [+]2) and one in women [+]3 and in 


one systematic review in adults in general [-]4. 
1 Caperchione 2012; 2 Hooker 2012; 3 Vaughn 2009; 4 Siddiqi 2011 


 Applicability: Partially applicable: The primary studies were conducted in Australia and 


the US. The systematic review included international studies. 


 
1.6.2PA Barrier: Low self-efficacy. Self-efficacy is a measure of the belief in one’s own 


ability to complete tasks and reach goals. Three systematic reviews in adults in general 


found a relationship between self-efficacy and PA. One systematic review [+]1 found that PA 


maintainers had higher self-efficacy and intention compared with those who relapsed, 


another [+]2 that there was repeatedly documented association between self-efficacy and PA, 


and a systematic review of mediators of PA from intervention studies [-]3 found that self-


efficacy was the most important determinant of PA. 
1 Amireault 2013; 2 Trost 2002; 3 Lewis 2002  


 Applicability: Partially applicable: All systematic reviews included international studies. 


 


1.6.3PA Barrier: Perception of lack of capability (in women). This barrier was cited in 2 


primary qualitative studies ([+]1, [+]2) both in midlife women.  
1 Berg 2002; 2 Im 2012 


 Applicability: Partially applicable: Both primary studies were conducted in the US. 


Unclear consistency of findings in men, and across different ethnic groups, no studies in 


UK. 


 


1.6.4PA Barriers: Entrenched attitudes and behaviours in midlife. One qualitative study 


conducted by the Department of Health in the UK [-]1 in midlife adults reported such 
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behaviours. In particular, structured PA an unimportant part of their self-identity or had 


become associated with a fear of being judged for decreasing abilities.  Additionally, one 


cohort study in middle-aged adults in Germany [+]2 found that a positive view of ageing  was 


associated with increased sporting activity 6 years later in those who were healthy enough to 


take part. 
1 DH Insight report 2010; 2 Wurm 2008 


 Applicability:  Partially applicable. The primary qualitative study in midlife populations 


was conducted in the UK. The cohort study was conducted in the US. 


  
1.7PA Subpopulations  (gender, ethnic groups, addressing inequalities) 
Many of the barriers or facilitators cited for sub populations were also cited in broader 


population groups so they have been listed previously. Only those that are more specific to 


subpopulation groups are listed here. 


 


Subpopulation: Ethnic minority groups  
1.7.1PA Barrier: Language barriers. In two primary qualitative studies of women in midlife 


([+]1, [+]2) language was highlighted as a barrier. 
1 Im et al 2012; 2 Vaughn 2009 


 Applicability: Partially applicable. Both studies were conducted in the US, one in an 


Asian population and one in a Latin-American population. Unclear consistency of findings 


in men, no studies in UK.  While the populations may differ between the US and UK, the 


language issues are very likely to be similar. 


 


1.7.2PA Barrier: Cultural barriers.  Traditional roles and cultural beliefs that for women the 


focus should be on family and domestic duties in three qualitative primary studies in midlife 


populations ([+]1 [+]2, [+]3). Differences in cultural background from others taking part in PA 


programmes was a barrier in one study. The emphasis of intellectual activity over physical 


activity was also a barrier in an Asian population [+]1.  From systematic reviews [++]4, 


culturally inappropriate facilities included mixed sex swimming pools and male instructors.  


One systematic review of South Asian populations in the UK [+]5  found that South Asian 


men and women men were less likely to meet current PA guidelines and interventions need 


to take into account religious, cultural and social factors in this population. 
1 Im 2012; 2 Im 2013; 3 Vaughn 2009; 4 Babakus 2012; 5 Fischbacher 2004 


 Applicability: Partially applicable. All three studies were conducted in the US; two were 


in an Asian population ([+]1, [+]2) and one was in a Latin-American population [+]3. The 


UK Asian population may differ from the US Asian population [+]5. 
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1.7.3PA Facilitator: Type of activity. Walking was most commonly recommended physical 


activity followed by sports-related activities in one qualitative primary study in midlife African 


American men [+]1. 
1 Hooker 2011 


 Applicability: Partially applicable: The study was conducted in the US. Unclear 


consistency of findings in women, no studies in UK.   


 


1.7.4PA Facilitator: Having exercise equipment at home. In one systematic review [++]1 


facilitators of PA in the South Asian population were knowledge and understanding of the 


health benefits and having exercise equipment at home. 
1 Babakus 2012 


 Applicability: Partially applicable: The systematic reviews in adults in general included 


international studies. 


 
Sub-Population: Gender 
1.7.5PA Barrier: Female gender and gender roles. This was referred to by four primary 


qualitative studies in midlife women. Three were specific to PA ([+]1, [+]2, [+]3) and one [+]4 


related to health behaviours in general including PA.  This was also referenced in three 


systematic reviews in adults in general, two in South Asian women ([++]5, [+]6). Additionally 


one systematic review [-]7 found that women were more likely to begin exercise referral 


schemes but less likely to maintain participation. 
1 Im 2012; 2 Im 2013; 3 Vaughn 2009; 4 Smith-DiJulio 2010; 5 Babakus 2012; 6 Fischbacher 


2004; 7 Pavey 2005 


 Applicability: Partially applicable: The four primary studies in midlife populations were 


conducted in the US. The systematic reviews in adults in general included UK and 


international studies. 


 


1.7.6PA Barrier: Hair maintenance. One systematic review in adults in general [+]1  set in 


the US examined PA in African Americans. Hair maintenance was perceived as a barrier to 


PA in that sub-population. 
1 Siddiqi 2011 


 Applicability: Partially applicable: The systematic reviews in adults included studies from 


the US. Unclear consistency of findings in men.   
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1.7.7PA Facilitator: Physically active, adult, female role models. One systematic review 


in adult women in general found [-]1 that having role models and open community support 


would help them to feel comfortable and confident about adding PA to their lifestyles. 
1 Vrazel 2008 


 Applicability: Partially applicable: The systematic reviews in adults in general included 


international studies. Unclear consistency of findings in men. 


 


Subpopulation – People with disabilities 
One primary qualitative study [+]1 reported in detail on barriers and facilitators to PA 


participation among people with disabilities in the US. This paper reported 178 barriers and 


130 facilitators. Only those that meet the inclusion criteria for this review are reported here. 


Due to space issues the main barriers/facilitators are reported below, further details are in 


the original paper. 
1 Rimmer 2004 


 
1.7.8PA Barrier: Built and natural environment. Lack of curb cuts, inaccessible access 


routes, doorways too narrow for wheelchair access, facility front desk too high for people in 


wheelchairs, lack of elevators. 


 


1.7.9PA Barrier: Cost. Membership and transportation costs. 


 


1.7.10PA Barrier: Equipment related. Insufficient space between equipment for wheelchair 


access, poor equipment maintenance, lack of adaptive and/or accessible equipment.  


 


1.7.11PA Barrier: Information-related. Lack of information on available and accessible 


facilities and programmes, lack of information for fitness professionals about adaptive 


equipment, and lack of knowledge among fitness/recreation staff. 


 
1.7.12PA Barrier: Perceptions and attitudes relating to accessibility and disability. 
Negative attitude of fitness and recreation professionals towards participation of people with 


disabilities in PA. 
 


1.7.13PA Barrier: Emotional and psychological. Perception that fitness/recreation facilities 


are unfriendly environments, negative attitudes and behaviour relating to disabilities among 


staff and users of facilities, self-consciousness, fear of the unknown, concerns about needing 


and requesting assistance and lack of support from friends and family to access and 


participate in PA programmes. 
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1.7.14PA Barrier: Lack of resources. Lack of transport, accessible facilities, and lack of PA 


programmes accessible to people with disabilities. 
 


1.7.15PA Facilitator: Facilitators relating to the built and natural environment. In fitness 


centres family changing rooms are required to enable parents to help children with 


disabilities, or for help by a personal assistant or family member, providing non-slip mats in 


locker rooms, accessible parking spaces, push-button operated doors, multilevel front desks 


that can accommodate both wheelchair and non-wheelchair users, lowering or removing 


door thresholds, providing ramp access to whirlpools and hot tubs, in new buildings zero-


depth entry pools should be built. 


 


1.7.16PA Facilitator: cost. Sliding fees or scholarships to persons with low incomes, which 


often include disabled people. 


 


1.7.17PA Facilitator: Equipment related. Pool water chairs, Velcro straps to enable 


gripping of exercise equipment, upper-body aerobic exercise equipment, strength equipment 


that does not require transferring from a wheelchair to the machine, facilities to seek input 


from persons with disabilities when purchasing equipment. 


 


1.7.18PA Facilitator: Information-related. Support for staff training and education related to 


accessibility issues for people with disabilities. 


 


1.7.19PA Facilitator: Emotional and psychological. Making facilities and staff friendlier to 


disabled people, passes to allow testing of the facilities, peer support, facility orientations, 


rehabilitation professionals to assist with the transition from rehabilitation to community 


programmes. 


 
1.7.20PA Facilitator: Perceptions and attitudes relating to accessibility and disability. 
To view the costs associated with accessibility for people with disabilities as an investment in 


view of increasing numbers of people with disabilities and family and friends who will use the 


facilities. 


 
1.7.21PA Facilitator: Resources. Free or reduced fee transportation, pooling of resources 


by neighbouring communities, hiring volunteers/ student interns with relevant training as an 


inexpensive way to address staff resources. 


 


 Applicability: Partially applicable: The primary qualitative study was conducted in the 


US. 
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Figure 4. Summary of barriers and facilitators for DIET (with reference to evidence statements) 
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3.4 Evidence statements for DIET (DI) 
 
1.1DI Summary for Diet  
The evidence found for diet comprises five qualitative primary studies with data specific to 


midlife populations (four qualitative studies were in women and one was in a mixed 


population. Two primary cohort studies (one in women, one in men and women) with data 


specific to midlife populations and seven systematic reviews with data for adults in general 


(men and women). Additionally two systematic reviews reported on outcomes related to diet 


and obesity and have been included here. No systematic reviews that aimed to examine 


predictors, barriers or facilitators to good diet or eating behaviours in midlife specifically were 


found.  
 


1.2DI Health and quality of life 
1.2.1DI Barrier: Misinterpretation of health messages. In a DH report of qualitative 


research in middle-aged people [-]1, it was found that misinterpretation of food messages like 


eating five a day that meant food was being added to existing diet in an attempt to be healthy 


but was actually adding to daily food intake. 
1 DH Insight report 2010 


 Applicability: Directly applicable. One primary study in midlife population was conducted 


in UK.  


 
1.2.2DI Facilitator: Clear and simple food decisions for overall health. One primary 


qualitative study about bone health in women [++]1 found that midlife women preferred to 


have clear and simple food choices for overall health rather than focus on different diet 


decisions for different aspects of health. 
1 Jilcott 2009 


 Applicability: Partially applicable. The one qualitative primary study in midlife 


populations was conducted in Canada.  Unclear consistency of findings in men, and 


across different ethnic groups, no studies in UK. 


 


1.2.3DI Facilitator: Health concerns. In one qualitative study [++]1, both home and 


workplace food choices were affected by personal health concerns. 
1 Jilcott 2009 


 Applicability: Partially applicable. The one qualitative primary study in midlife 


populations was conducted in women in the US. Unclear consistency of findings in men, 


and across different ethnic groups, no studies in UK. 
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1.2.4DI Facilitator: Previous experience of ill health. In one qualitative primary study [+]1 a 


motivating factor for changes in diet relating to bone health was diagnosis of osteoporosis in 


a family member. 
1 Hammond 2010 


 Applicability: Partially applicable. The one qualitative primary study in midlife 


populations was conducted in Canada. 


 


1.2.5DI Facilitator: Focus on swapping unhealthy or high calorie foods with healthier 
or low calorie foods. A DH qualitative report in middle-aged adults [-]1 reported that 


promotion of ‘snack swap’ (to reduce unhealthy compulsive snacking by replacing snacks 


with healthy ones or healthy meals) or ‘portion swap’ (to reframe the need to reduce main 


meal portion sizes by providing strategies for replacing high calorie meal components with 


lower calorie ones) or ‘find the fibre’ (to increase the amount of fibre consumed by providing 


new and interesting ways to add fibre to the diet) were behaviour change messages that 


engaged the target audience of midlife adults. Messages that were less effective in this 


middle-aged group were ‘fat swap’, ‘begin with breakfast’, ‘five a day’ (not considered a new 


message, and the adoption of this idea was seen as complex and difficult to quantify), ‘sugar 


swap’ and ‘think about drink’ (reducing alcohol consumption was the least motivating strategy 


explored due to the pleasure associated with drinking alcohol. 
1 DH Insight report 2011 


 Applicability: Directly applicable. Study conducted in UK in middle-aged adults. 


 


1.2.6DI Facilitator: Weight loss. A DH qualitative report in middle-aged adults [-]1 reported 


that promotion of weight loss was a facilitator with the proviso that this was supported by 


information on other short term benefits. 
1 DH Insight report 2010 


 Applicability: Directly applicable. The primary study in midlife populations was 


conducted in UK.  


 


1.2.7DI Facilitator: Supplying the specific tools to make and sustain behaviour 
changes. In a DH report of qualitative research in middle-aged people  [-]1, most people felt 


they were broadly aware of the changes they needed to make but lacked the specific 


information, tips and strategies they needed to make the changes in their daily lives. 
1 DH Insight report 2010 


 Applicability: Directly applicable. Study conducted in UK in middle-aged adults. 
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1.3DI Sociocultural factors 
1.3.1DI Barrier: Food environment. In one primary qualitative study conducted in midlife 


women [++]1, food chosen at home and at work was influenced by the surrounding food 


environment including the type of food available and convenience of access to food sources.  


In two systematic reviews ([-]2, [-]3), the food environment (greater access to supermarket or 


less access to takeaway outlets) was associated with lower BMI and prevalence of 


overweight and obesity but mixed associations were found with dietary behaviours [-]2. 
1 Jilcott 2009; 2 Giskes 2011; 3 Lovasi 2009 


 Applicability: Partially applicable. The one qualitative primary study in midlife 


populations was conducted in women in the US. The systematic reviews included 


international studies. 


 


1.3.2DI Barrier: Eating out of home. In one systematic review [+]1, eating out of home was 


associated with higher total energy intake, higher energy contribution from fat and lower 


micronutrient intake. The analysis included foods and drinks so incorporated solid food as 


well as alcoholic and non-alcoholic drinks. 
1 Lachat 2012 


 Applicability: Partially applicable. The one systematic review included international 


studies. 


 
1.3.3DI Barrier: Competing priorities. One systematic review [-]1 identified competing 


priorities as a barrier. Food choice values not always related to food can include enjoyment, 


cost, managing relationships and convenience. Food choice values may be influenced by 


personal factors, ideals, resources, social context and food contexts. 
1 Bisogni 2012 


 Applicability:  Partially applicable. The systematic review included international studies 


in developed countries. 


 


1.3.4DI Barrier: Lack of time. Insufficient time was highlighted in one systematic review [-]1 


often related to family schedules and work demands (and other competing priorities, see 


above), leading to lack of time for home-prepared meals. 
1 Bisogni 2012  


 Applicability:  Partially applicable. The systematic review included international studies 


in developed countries. 


 
1.3.5DI Barrier: Socioeconomic status. Three systematic reviews of international studies 


([++]1, [-]2, [-]3) found that measures of SES were associated with consumption of fruit and 
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vegetables. An association between SES and food consumption was found when studies 


measured nutrient intake but the differences among socioeconomic groups were small. 


Lower household income was also associated with lower fruit and vegetable consumption 


[++]1.  Consumption of less fibre, fruit and veg in lower socioeconomic groups was found in 


another review [-]2, while high SES in both men and women was linked to significantly 


greater consumption [-]3. A higher total fat intake was found in lower socioeconomic groups [-


]2.  Additionally one systematic review found that fast food restaurants were more prevalent 


in low income areas compared to middle or higher income areas [-]4 although dietary 


outcomes were not reported.  
1 Kamphuis 2006; 2 Giskes 2011; 3 De Irala-Estevez 2000; 4 Fleischacker 2011 


 Applicability: Partially applicable. The systematic reviews included international studies. 


 


1.3.6DI Barrier: Unplanned shopping routines. In a DH report of qualitative research [-]1 in 


middle-aged people, it was found that unplanned shopping routines encouraged impulsive 


and indulgent purchases over planned staples. 
1 DH Insight report 2010 


 Applicability: Directly applicable. The primary study in midlife populations was 


conducted in UK.  


 


1.3.7DI Barrier: Alcohol consumption. In a DH report of qualitative research in middle-


aged people [-]1, it was reported that alcohol consumption added calories to the overall diet 


and encouraged indulgent and unhealthy food choices. 
1 DH Insight report 2010 


 Applicability: Directly applicable. The primary study in midlife populations was 


conducted in UK.  


 


1.3.8DI Barrier: Co-existence of other unhealthy lifestyle behaviours. In one cohort 


study [+]1, those who were drinkers, smokers or overweight were more likely to consume 


moderate or high amounts of fatty sweetened foods or fatty salted foods. 
1 Mejean 2011 


 Applicability: Partially applicable. The one cohort primary study in midlife populations 


was conducted in women in France. Unclear consistency of findings in men, and no 


studies were undertaken in UK. 


 


1.3.9DI Barrier/facilitator: Social environment around food. In one primary qualitative 


study conducted in midlife women [++]1 food chosen at home was influenced by family 


members and food chosen at work was influenced by co-workers.  In one systematic review 
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[-]2 social relationships and social processes were identified as influencing how people 


interpret healthy eating.  
1 Jilcott 2009; 2 Bisogni 2012 


 Applicability:  Partially applicable. The one qualitative primary study in midlife 


populations was conducted in women in the US. The systematic review included 


international studies in developed countries. 


 


1.3.10DI Facilitator: Support. Family support was a determinant of the uptake and 


maintenance of healthy eating behaviour in one cohort study [+]1 and identified as a factor 


influencing eating behaviour in one systematic review [-]2. 
1 Yates 2012; 2 Bisogni 2012 


 Applicability: Partially applicable. The primary study in midlife women was conducted in 


the US. The systematic review included international studies in developed countries. 


 
1.4DI Physical environment 
No barriers or facilitators specific to the physical environment were found although 1.3.1DI 


relates to some aspects of the surrounding environment. 


 
1.5DI Access (to facilities and resources) 
1.5.1DI Barrier: Financial costs. One systematic review [-]1 found that people reported that 


healthy eating costs are too expensive. Examples given were the view that fruit, vegetables, 


meat and cereals were costly or that organic or natural food was too highly-priced. The 


systematic review included international studies in developed countries. 
1 Bisogni 2012 


 Applicability: Partially applicable. The systematic review included international studies in 


developed countries. 


 
1.5.2DI Barrier: Food availability. Widespread availability of unhealthy food such as junk 


food and lower availability of healthy food was reported in a systematic review [-]1. One 


example given was ‘you can’t buy broccoli at a movie theatre’. The systematic review 


included international studies in developed countries. 
1 Bisogni 2012 


 Applicability: Partially applicable. The systematic review included international studies in 


developed countries. 


 
1.5.3DI Barrier: Interventions delivered by mobile phones/social networking. One 


primary qualitative study [+]1 examined the attitude of Australian men to website and mobile 


phone delivered nutrition (and PA) interventions. Use of mobile phones as a method of 
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intervention delivery was not of interest to most participants, though they were more open to 


the idea if they had a smartphone. Time was a major limiting factor in the midlife population 


interviewed so social networking was not a high priority. 
1 Vandelanotte 2013 


 Applicability: Partially applicable: The primary study was conducted in Australia. Unclear 


consistency of findings in women, and across ethnicities, no studies undertaken in UK. 


 


1.5.4DI Facilitator: Accessibility or availability. One systematic review [++]1 found some 


limited evidence that fruit and vegetable consumption was higher when more easily 


available. Having your own vegetable garden or a supermarket in the residence area were 


associated with higher fruit and vegetable consumption in studies conducted in the UK and 


US.  
1 Kamphuis 2006  


 Applicability: Directly applicable: The systematic review included UK studies. 


 


1.5.5DI Facilitator: Fast, easy to use websites. One primary qualitative study [+]1 


examined the attitude of Australian men to website and mobile phone delivered nutrition (and 


PA) interventions. Preferred website characteristics in the middle-aged men interviewed were 


fast, easy to use, with clutter-free pages, concise language, and reliable factual information. 


Specific website features that were viewed positively were interactive features that could give 


feedback, podcasts, instructional videos and step-by-step pictures. The concept of self-


monitoring tools for PA was supported but there was concern that it might be inconvenient 


and time-consuming; however, no information was reported comparing website delivery 


compared to other means of delivery. 
1 Vandelanotte 2013 


 Applicability: Partially applicable: The primary study was conducted in Australia. Unclear 


consistency of findings in women, and across ethnicities, no studies undertaken in UK. 


 
1.6DI Psychological factors 
1.6.1DI Barrier: Lack of motivation. This was reported in one systematic review [-]1 in 


which motivation was consistently associated with fruit and vegetable intake. 
1 Guillaumie 2010 


 Applicability: Partially applicable. The systematic review included international studies. 


 
1.6.2DI Barrier: Perception of lack of capability. This was cited in one systematic review [-


]1 in which beliefs about capabilities and knowledge were was consistently associated with 


fruit and vegetable intake. 
1 Guillaumie 2010 
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 Applicability: Partially applicable. The systematic review included international studies. 


 


1.6.3DI Barrier: Existing entrenched behaviours around eating. In a DH report of 


qualitative research in middle-aged people [-]1, it was reported that many risk behaviours 


around eating were deeply embedded, such as continuous snacking, bingeing to alleviate 


boredom and escape problems, heavy use of convenience foods, skipping meals, oversized 


portions, junk food ‘addictions’, fussy eating habits retained from childhood. 
1 DH Insight report 2010 


 Applicability: Directly applicable. The primary qualitative study in midlife populations 


was conducted in the UK.  


 
1.6.4DI Barrier/facilitator: Identity. One systematic review [-]1 identified a person’s identity 


or self-concept as being involved in how they eat. Examples given include some people who 


hold healthy eating in high esteem and desire to be healthy eaters whereas others viewed 


healthy eating as weird or picky. 
1 Bisogni 


 Applicability:  Partially applicable. The systematic review included international studies 


in developed countries. 


 
1.7DI Subpopulations  (gender, ethnic groups, addressing inequalities) 
Many of the barriers or facilitators cited for subpopulations were also cited in broader 


population groups so they have been listed previously. Only those that are more specific to 


subpopulation groups are listed here. 


 
Subpopulation: Disadvantaged groups  
1.7.1DI Barrier: Food environment 
In two systematic reviews ([-]1, [-]2), the food environment (greater access to supermarket or 


less access to takeaway outlets) was associated with lower BMI and prevalence of 


overweight and obesity but mixed associations were found with dietary behaviours [-]2. 
1 Giskes 2011; 2 Lovasi 2009 


 Applicability: Partially applicable. The one qualitative primary study in midlife 


populations was conducted in women in the US. The systematic reviews included 


international studies.  Unclear consistency of findings in men. 
 
1.7.2DI Barrier/facilitator: Access to supermarkets. One systematic review in 


disadvantaged groups (low SES, black or Hispanic ethnicity) [-]1 found that greater access to 


supermarkets  was associated with lower BMI, and prevalence of overweight and obesity in 


these populations. However, limited data was reported. 
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1 Lovasi 


 Applicability: Partially applicable. The review included disadvantaged populations in the 


US.  
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Figure 5. Summary of barriers and facilitators for SMOKING (with reference to evidence statements) 
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3.5 Evidence statement for SMOKING (SM) 
 
1.1SM Summary for SM - The evidence found for smoking comprises one qualitative 


primary study with data specific to midlife populations and four systematic reviews with data 


for adults in general (men and women). No systematic reviews that aimed to examine 


predictors, barriers or facilitators to smoking in midlife specifically were found.  Additionally 


some studies on health promotion in general reported on factors relevant to smoking.  


 


1.2SM Health and quality of life 
1.2.1SM Facilitator: Experience of ill health. One cohort study [+]1 found that the 


development of diseases was a significant predictor of smoking cessation. 
1 Honjo 2010          


 Applicability: Partially applicable: Cohort study was conducted in Japan.  Unclear 


consistency of findings across ethnicities and no studies undertaken in UK. 


 


1.2.2SM Facilitator: Participation in health check-ups. One cohort study [+]1 found 


participation in health check-ups is a significant predictor of smoking cessation.  
1 Honjo 2010          


 Applicability: Partially applicable: Cohort study was conducted in Japan. Unclear 


consistency of findings across ethnicities and no studies undertaken in UK. 


 


1.2.3SM Facilitator: Physical activity. One cohort study [+]1 found that frequency of 


physical activity was a significant predictors of smoking cessation. 
1 Honjo 2010          


 Applicability: Partially applicable: Cohort study was conducted in Japan. Unclear 


consistency of findings across ethnicities and no studies undertaken in UK. 


 


1.2.4SM Facilitator: medicine use. One cohort study [+]1 found that initiation of prescribed 


drug use was a significant predictor of smoking cessation. 
1 Honjo 2010    


 Applicability: Partially applicable: Cohort study was conducted in Japan. Unclear 


consistency of findings across ethnicities and no studies undertaken in UK. 


 
1.3SM Sociocultural factors 
There are inconsistent findings regarding sociocultural influences on smoking behaviours.  


Three systematic reviews are included in this analysis. One [-]1 assessed tobacco use in 


South Asian communities. The UK South Asian population probably differs from that of the 


Indian subcontinent, and care should be taken while extrapolating results from one 
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population to another; another [-]2 assessed tobacco use in general population samples; one 


systematic review [-]3was focussed on socioeconomically disadvantaged populations.  A 


cohort study [+]4 was also included which was conducted in Japan.  A fourth review was 


found [-]5 which assessed smoking in unemployed young adults. The results for this 


disadvantaged group are presented separately.  
1 Kakde 2012; 2 Vangeli 2011; 3 Niederdeppe 2008; 4 Honjo 2010; 5 Bader 2007 


 


1.3.1SM Barrier: Cultural and social acceptance. One systematic review [-]1 examined the 


cultural and social acceptance of tobacco use in South Asian communities. In the UK, 


reasons for use varied widely; the main reasons were tobacco use in the family (parents or 


siblings), taste, and coping with frustration, depression, anger and boredom. Peer pressure 


in South Asian communities was reported to impact on individual decision-making regarding 


the cessation of smoking. Studies included in this review also reported that peer pressure 


and isolation were the main reasons for resuming the habit, as abstinence restricted their 


social life with friends who used tobacco products. 
1 Kakde 2012 


 Applicability: Partly applicable: studies conducted in Asian communities.  Some settings 


were in the UK, some not directly comparable to UK settings (India, Pakistan, Nepal).  


 


1.3.2SM Barrier: Misperceptions of benefits. One systematic review [-]1 found that in some 


UK South Asian communities there are perceived health and dental benefits associated with 


tobacco use.  These reported benefits included relief of abdominal problems, enhanced 


digestion, stress relief and oral hygiene aids. A low level of awareness was also detected 


between smokeless tobacco use and cancer. The review found evidence to suggest that 


while there was some awareness about harmful effects of tobacco use; however individuals 


could not delineate specific ill effects other than cancer.  
1 Kakde 2012 


 Applicability: Partly applicable: studies conducted in Asian communities.  Some settings 


were in the UK, some not directly comparable to UK settings (India, Pakistan, Nepal).  


 


1.3.3SM Barrier: Physical and mental relaxation.  In one systematic review [-]1 conducted 


in South Asian communities five studies reported that physical and mental relaxation were 


reasons for commencing tobacco use.  
1 Kakde 2012 


 Applicability: Partly applicable: studies conducted in Asian communities.  Some settings 


were in the UK, some not directly comparable to UK settings (India, Pakistan, Nepal).  
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1.3.4SM Barrier: Aid to concentration. In one systematic review [-]1 conducted in South 


Asian communities five studies reported that tobacco use was believed to be an aid to 


concentration and this justified tobacco use.  
1 Kakde 2012 


 Applicability: Partly applicable: studies conducted in Asian communities.  Some settings 


were in the UK, some not directly comparable to UK settings (India, Pakistan, Nepal).  


 


1.3.5SM Facilitator: social, physical and emotional support. One systematic review [-]1 


including 14 cross-sectional, two qualitative and one mixed-method study investigated the 


reasons for smoking in South Asian communities.  The review reported that support provided 


by parents, close family and friends is important for supporting individual efforts to quit.  
1 Kakde 2012 


 Applicability: Partly applicable: studies conducted in Asian communities.  Some settings 


were in the UK, some not directly comparable to UK settings (India, Pakistan, Nepal).  


 


1.3.6SM Facilitator: Occupation. One review [-]1 reported that higher social grade was 


predictive of quit attempt success, but this was examined in only two studies.  Another review 


[-]2 found that smoking abstinence was more prevalent in higher SES populations. 


Conversely one review [-]3 containing 8 non-intervention prospective studies, reported that 


indicators of affluence (i.e. income, education, employment status) were not found to be 


predictive of either making a quit attempt or quit attempt success. In this review [-]3, none of 


the socio-demographic variables were found to be predictive of making a successful quit 


attempt.  One cohort study [+]4 found that occupation was a significant predictor of smoking 


cessation. 
1 Kakde 2012; 2 Niederdeppe 2008; 3 Vangeli 2011; 4 Honjo 2010 


 Applicability: Partially applicable: studies conducted in Asian communities. Some 


settings were not directly comparable to UK settings (India, Pakistan, Nepal1). Some 


settings were in the UK or other similar countries (Canada, Australia and Western 


Europe) and included young adults 2,3.  One cohort study was conducted in Japan4. 


 


1.3.7SM Facilitator: Current smoking practice. One cohort study [+]1 found that an 


individual’s current smoking practices were significant predictors of smoking cessation.  Five 


of the six included studies reported that the more cigarettes smoked, the less likely the quit 


attempt was to be successful.   
1 Honjo 2010          


 Applicability: Partially applicable: Cohort study was conducted in Japan.  Unclear 


consistency of findings across ethnicities and no studies undertaken in UK. 
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1.3.8SM Facilitator: Age at initiation of smoking. One cohort study [+]1 found that older 


age of initiation of smoking was a strong predictors for smoking cessation. 
1 Honjo 2010 


 Applicability: Partially applicable: Cohort study was conducted in Japan.  Unclear 


consistency of findings across ethnicities and no studies undertaken in UK. 


 
1.4SM Physical Environment 
1.4.1SM Barrier: Easy availability. One systematic review [-]1 reported that the wide-spread 


availability of tobacco products was a key factor for tobacco use in South Asian populations. 
1 Kakde 2012 


 Applicability: Partially applicable: Studies conducted in Asian communities.  Some 


settings were in the UK, some not directly comparable to UK settings (India, Pakistan, 


Nepal).  


 


1.5SM Access (to facilities and resources) 
1.5.1SM Barrier: Low cost.  One systematic review [-]1 reported that low cost of tobacco 


products was one of the primary reasons for current use in South Asian populations. 
1 Kakde 2012 


 Applicability: Partially applicable: Studies conducted in Asian communities.  Some 


settings were in the UK, some not directly comparable to UK settings (India, Pakistan, 


Nepal).  


 


1.5.2SM Barrier: Marketing strategies.  In one systematic review [-]1 conducted in South 


Asian communities five studies reported that marketing strategies by tobacco companies was 


a reason for individuals commencing tobacco use. 
1 Kakde 2012 


 Applicability: Partially applicable: Studies conducted in Asian communities. Some 


settings were in the UK, some not directly comparable to UK settings (India, Pakistan, 


Nepal). 


 


1.5.3SM Facilitator: Information. One systematic review [-]1 reported that the provision of 


information was important when making decisions around smoking cessation. The main 


sources of information were parents, educational institutions and the media. Other sources 


were other family members and friends, neighbours, doctors and dentists. In total 39% of 


respondents asked identified that doctors/dentists play a significant role in decision making; 


however, this advice was devalued when doctors were users themselves.  
1 Kakde 2012 
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 Applicability: Partially applicable: Studies conducted in Asian communities.  Some 


settings were in the UK, some not directly comparable to UK settings (India, Pakistan, 


Nepal). 


 
1.6SM Psychological factors 
1.6.1SM Barrier: Motivation. One systematic review [-]1 conducted in South Asian 


communities found that an individual’s lack of motivation to quit was influential on decision 


making. 
1 Kakde 2012 


 Applicability: Partially applicable: studies conducted in Asian communities.  Some 


settings were in the UK, some not directly comparable to UK settings (India, Pakistan, 


Nepal). 


 


1.7SM Subpopulations (gender, ethnic groups, addressing inequalities) 
1.7.1SM One review [-]1 assessed cessation among employed or unemployed young adults 


aged 18 to 24 years. The review reported lack of enthusiasm was a potential barrier to 


smoking cessation. Problematically, there is a lack of data on employed and unemployed 


adults in midlife or older adults in the literature.  There is also a lack of evidence across the 


different communities. 
1 Bader 2007 


Applicability: Partially applicable:  Review included studies involving unemployed young 


adults but does not specify countries. 


 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these conditions.  80 


Figure 6. Summary of barriers and facilitators for ALCOHOL (with reference to evidence statements) 
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3.6 Evidence statements for ALCOHOL (AL) 
 


1.1AL Summary for AL - The evidence found for alcohol is comprised of one qualitative 


primary study in women only with data specific to midlife, one primary cohort studies and 


three systematic reviews with data for adults in general (men and women).  No systematic 


reviews that aimed to examine predictors, barriers or facilitators to alcohol in midlife 


specifically were found.  Additionally some studies on health promotion in general reported 


on factors relevant to alcohol.  


 


1.2AL Health and quality of life 
No evidence found. 


 


1.3AL Sociocultural factors 
1.3.1AL Barrier: Socioeconomic status. One cohort study [++]1 conducted in the UK found 


that socioeconomic disadvantage across the life course was consistently linked to midlife 


moderate-binge, non-/occasional and problem drinking but not low-problem heavy drinking.  


Evidence from one systematic review [+]2 found the association between community-level 


socio-economic factors (deprivation, income, employment) and alcohol use was inconclusive 


(especially among studies that focused on deprivation and poverty), with some indication that 


alcohol use may be greater in high-income communities but also in communities with higher 


unemployment levels.  
 1 Caldwell 2008; 2 Bryden 2013 


 Applicability: Directly applicable: review included studies conducted in community-


based settings in the UK or other similar countries (USA). Cohort study conducted in UK 


community setting.  


 


1.3.2AL Barrier: Neighbourhood disorder and crime. Evidence from one systematic 


review [+]1 found some indication that alcohol use may be higher in communities with greater 


social disorders.  Five of the studies were in adults and 4 out of the 5 studies found a 


significant association. 
1 Bryden et al. 2013 


 Applicability: Partially applicable: The 4 studies that found a positive association were 


conducted in the US. The one study that found no significant association was conducted 


in the UK. Over 70% of the primary data is for adolescents and young adults.   


 


1.4AL Physical Environment 
1.4.1AL Barrier: Availability (i.e. outlet density, distance to nearest outlet). One 


systematic review [+]1 of longitudinal and cross-sectional studies assessed the relationship 
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between alcohol use and availability from commercial sources at the community level.  


Results were not significant in the included studies in adults overall. While the findings were 


inconclusive, there was some indication that higher outlet density, defined as shops, bars 


and restaurants, in a community may be associated with an increase in alcohol use in 


adolescents and students. Findings were inconclusive for distance to nearest outlet and local 


changes to licensing regulations. 
1 Bryden 2012 


 Applicability: Partially applicable: review included studies conducted in community-


based settings in the UK or other similar countries (USA). Over 70% of the primary data 


is for adolescents and young adults. 


 


1.4.2AL Barrier: Advertising and media. One systematic review [+]1 assessed the 


relationship between alcohol use and advertising at the community level. Only one of the 


included studies for this exposure was conducted in adults (in women) but that study 


reported a significant relationship between advertising and alcohol use.  
1 Bryden 2012 


 Applicability: Partially applicable: review included studies conducted in community-


based settings in the UK or other similar countries (USA). Over 70% of the primary data 


is for adolescents and young adults. 


 
1.5AL Access (to facilities and resources) 
No evidence found (though 1.4.1AL also relates to access). 


 


1.6AL Psychological factors 
No evidence found. 


 


1.7AL Subpopulations (ethnic minorities, gender, disadvantaged groups, disabilities) 
1.7.1AL No studies were identified that were designed to examine whether particular 


population groups encounter different barriers and facilitators compared with other 


populations. 


 


1.7.2AL Barrier: Gender.  A narrative review [-]1 suggests that while women with alcohol 


use disorders are more likely to seek help, they are less likely to be identified by their 


physicians. Common barriers to seeking help include: fear of abandonment by partner; fear 


of loss of children; and financial dependency, past history of sexual and/or physical abuse 


also increases the risk for alcohol use disorders in women. 
1 Brienza 2002 
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 Applicability: Partially applicable: review included studies conducted in community-


based settings in the UK or other similar countries (USA). 


 


1.7.3AL Barrier: Identity. One qualitative primary study paper reporting interviews [+]1 


with13 midlife/older lesbians recovering from alcohol misuse suggests that the (mis)use of 


alcohol is associated with a disconnection from an individual’s identity; in particular with their 


lesbian identity but also a disconnection from their roles such as student, partner, employee 


and parent or from childhood issues/family of origin.  


1Pettinato 2005 


 Applicability: Partially applicable: review conducted in the USA in lesbian women with a 


history of alcohol abuse, and small sample size; only source evidence available for that 


subgroup of the population.  
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Figure 7. Summary of barriers and facilitators for EYE CARE (with reference to evidence statements) 
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3.7 Evidence statement for EYE CARE (EC) 
 


1.1EC Summary for EC.  
The evidence found for eye care comprises one qualitative primary study in men and women 


with data specific to midlife populations.  No systematic reviews that aimed to examine 


predictors, barriers or facilitators to eye care in midlife specifically were found.  Additionally 


some studies on health promotion in general reported on factors relevant to eye care.  


 
1.2EC Health and quality of life 
1.2.1EC Barrier: Other medical problems requiring attention. One qualitative study [+]1                


in a population in the US with little or no health insurance interviewed a sample of individuals 


who missed their scheduled examination. Eight respondents believed that another medical 


problem needed their attention first. 
1 Gower 2013                                                                                                


 Applicability: Partially applicable: study conducted in USA.   


 


1.3EC Sociocultural factors 
1.3.1EC Barrier: Lack of understanding of information. One qualitative study [+]1  in a 


population in the US with little or no health insurance asked a sample of individuals who 


missed their scheduled exam and 12.9% of respondents did not understand that they were 


recommended to have a follow-up eye exam. 
1 Gower 2013 


 Applicability: Partially applicable: study conducted in USA.  


 


1.4EC Physical Environment 
1.4.1EC Barrier: Could not find transportation. One qualitative study [+]1 in a population in 


the US with little or no health insurance asked a sample of individuals who missed their 


scheduled exam and nearly one quarter said they were unable to find transportation.   
1 Gower 2013                                                                                                


 Applicability: Partially applicable: study conducted in USA. 


 
1.5EC Access (to facilities and resources) 
There is a paucity of evidence regarding economic influences on eye care behaviours.   


 
1.5.1EC Barrier: Could not afford transportation. One qualitative study [+]1 in a population 


in the US with little or no health insurance asked a sample of individuals who missed their 


scheduled exam and nearly one quarter (24%) stated they could not afford transportation.  
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1 Gower 2013                                                                                                
 Applicability:  Partial applicability:  study conducted in USA. 


 
1.5.2EC Barrier: Long waits. One qualitative study [+]1 in a population in the US with little or 


no health insurance found that respondents who missed a scheduled examination 


complained of long waiting-times, however, only one said this was responsible for failing to 


attend. 
1 Gower 2013                                                                                  


 Applicability: Partially applicable: study conducted in USA.  


 
1.5.3EC Barrier/facilitator: Appointment arrangements. One qualitative study [+]1 in a 


population in the US with little or no health insurance asked a sample of individuals who 


missed their scheduled exam about reasons why. Factors raised were forgetting the 


appointment, had turned up for their appointment but were not seen by the clinician, had 


something else scheduled that day and were unable to attend, no information to contact the 


clinic or didn’t know the clinic location. Respondents identified that appointment reminders, 


for example phone calls or postcards would facilitate better attendance, also same day 


appointments, better information about appointment location and contact information for the 


clinic would facilitate improved attendance. 
1 Gower 2013 


 Applicability: Partially applicable: study conducted in USA. 


 


1.5.5EC Facilitator: Different hours/days. One qualitative study [+]1 in a population in the 


US with little or no health insurance asked a sample of individuals who missed their 


scheduled exam and they responded that having different clinic hours or days would facilitate 


better attendance. 
1 Gower 2013                                                                                                


 Applicability: Partially applicable: study conducted in USA.  


 
1.5.6EC Facilitator: Free transportation. One qualitative study [+]1 in a population in the US 


with little or no health insurance asked a sample of individuals who missed their scheduled 


exam and 10 (14.3%) of those who responded said that free transportation would facilitate 


better attendance. 
1 Gower 2013                                                                                                


 Applicability: Partially applicable: study conducted in USA. 


 
1.5.7EC Facilitator: Decreased wait times. One qualitative study [+]1 in a population in the 


US with little or no health insurance interviewed a sample of individuals who missed their 
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scheduled exam and six individuals (8.6%) said that decreased waiting times would facilitate 


better attendance.  
1 Gower 2013 


 Applicability: Partially applicable: study conducted in USA. 
 
1.6EC Psychological factors 
No evidence found 
 
1.7EC Subpopulations (gender, ethnic groups, addressing inequalities) 
1.7.1EC All the evidence for eye care is from one study in a population in the US with little or 


no health insurance [+]1. No statistically significant demographic differences were reported 


between those who expressed interest in an eye exam and those who did not.  
1 Gower 2013                                                                                                


 Applicability:  Partially applicable: study conducted in USA.  
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Figure 8. Summary of barriers and facilitators for HEALTH BEHAVIOURS (with reference to evidence statements) 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


                                                                      
 


 


HEALTH & QUALITY OF 
LIFE 
• Health check-ups 1.1.1HB 
• Knowledge 1.1.2HB 
• Physical activity 1.1.3HB 
• Experience or fear of ill 


health 1.1.4HB 
 
SOCIOCULTURAL 
• Marital status 1.2.3HB   
• Education 1.2.4HB   
• Having a child at home 


1.2.5HB   
 


PHYSICAL ENVIRONMENT 
• None found 


 
ACCESS 
• None found 
 
PSYCHOLOGICAL 
• Self-efficacy 1.5.1HB 
 
SUBPOPULATIONS 


• None found 
 
 


Uptake & 
maintenance  


 
HEALTH 


BEHAVIOURS 


Barriers Facilitators 


HEALTH & QUALITY OF 
LIFE 
• None found 


 
SOCIOCULTURAL 
• Alcohol consumption 1.2.1HB 
• Lack of time 1.2.2HB 
 
PHYSICAL ENVIRONMENT 
• Distance 1.3.1HB   
 
ACCESS 
• None found 
 
PSYCHOLOGICAL 
• None found 
 
SUBPOPULATIONS 
Gender 
• Female 1.6.1HB 
Ethnic minority groups 
• Ethnicity 1.6.2HB   
 







Guidance title: Disability, dementia and frailty in later life - mid-life approaches to prevent or delay the onset of these 
conditions. 


89 


3.8 Evidence statement for Health Behaviours In General (HB) 
 
1.1HB. Summary for HB 
The evidence found for health behaviours in general comprises four qualitative primary 


studies with data specific to midlife populations (one in women only and three in men and 


women), four primary cohort studies (two in men and women, one in men and one in women) 


with data specific to midlife populations and six systematic reviews with data for adults in 


general (men and women). No systematic reviews that aimed to examine predictors, barriers 


or facilitators to health behaviours in general in midlife specifically were found.  Studies 


where the findings were null or where the evidence suggests that the factors examined were 


neither barriers nor facilitators are included in the evidence tables but are not reported here.  


 
1.2HB Health and quality of life 
1.2.1HB Facilitator:  Health check-ups.  One cohort study [+]1 conducted in Sweden 


attempted to determine factors that contribute to change in health-related behaviours.  There 


was a high degree of stability for many health behaviours with longitudinal correlations 


including breast self-exam, mammography and cervical screening with those attending more 


likely to be engaged with healthy behaviours. In a qualitative study [++]2 conducted in rural 


midlife women in the USA most participants reported going for regular, quick annual check-


ups; however women seeking healthcare often reported that dismissive statements from 


healthcare professionals prevented them seeking preventive health care. 
1 Benzies 2008; 2 Meadows 2001  


 Applicability: Partial applicability: One study conducted in Sweden. One study 


conducted in USA.  Unclear consistency of findings in men, and no studies were 


undertaken in UK. 


 
1.2.2HB Facilitator: Knowledge of healthy behaviour.  One qualitative study [+]1 


conducted with women in Iran found that knowledge of health-promoting behaviours, was 


related to health-promoting behaviours. 
1 Enjezab 2012 


 Applicability: Partial applicability: One study conducted in Iran. Unclear consistency of 


findings in men, and across ethnicities, no studies were undertaken in UK. 
 
1.2.3HB Facilitator: Physical activity. One cohort study [+]1 conducted in Sweden 


attempted to determine factors that contribute to change in health-related behaviours, while 


undertaking exercise decreased risks for CVD and obesity, it also had a positive effect on 


mental health which is associated with health-related behaviours. Another Swedish cohort 


study [+]2 conducted with a predominantly rural population reported that physical activity was 
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a factor for success in lifestyle change.  In a review [-]3 conducted in American communities a 


lack of exercise experience was found to be a barrier to adopting health-promoting 


behaviours. 
1 Benzies 2008; 2 Petersson 2008; 3 Hart 2005;  


 Applicability: Partial applicability:  Two studies conducted in Sweden.  One review 


conducted in USA.   
 
1.2.4HB Facilitator: Experience or fear of ill health. In one qualitative study [+]1 conducted 


with women in Iran found that affliction or fear of affliction to chronic disease in some 


persons, observing the disease in the families and relations, and also observing the side 


effects of these diseases caused the women pay more attention to performing the health-


promoting behaviours. 
1Enjezab 2012 


 Applicability: Low applicability:  Study conducted in Iran.  Unclear consistency of 


findings in men, and across ethnicities, no studies were undertaken in UK.  
 
1.3HB Sociocultural factors 
1.3.1HB Barrier: Alcohol consumption. In a Swedish cohort study [+]1 conducted with a 


predominantly rural population alcohol consumption; lower alcohol intake is associated with 


positive lifestyle changes. 
1 Petersson 2008 


 Applicability: Partial applicability: One study conducted in Sweden. Unclear consistency 


of findings in urban population, no studies were undertaken in UK.  
 
1.3.2HB Barrier: Lack of time. In a review [-]1 conducted in American communities lack of 


time was found to be a significant barrier to the adoption of health-promoting behaviours. 


One review [-]2 conducted in mixed settings (USA, UK and New Zealand) found that some 


clinicians had no time to spend on preventive medicine or felt that lifestyle advice during 


routine consultations should not be part of their job. In one qualitative study [++]3 conducted 


in rural midlife women in the USA, lack of time was reported to be a barrier to accessing the 


healthcare system from a rural residence. These women also reported that their physicians 


were very busy and overworked which prevented access to healthcare.   
1 Hart 2005; 2 Bock 2012; 3 Meadows 2001  


 Applicability: Partial applicability: One review conducted in USA, one review conducted 


in mixed settings and one study conducted in USA. 
 
1.3.3HB Facilitator: Marital status. One review [-]1 assessed the extent knowledge impacts 


on preventative health behaviours. Marital status was found to affect attendance rates with 
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non-attenders for health checks more likely to be single. One international review [-]2 found 


that not being married, or not living with a partner or being single was consistently associated 


with uptake of lifestyle change. Absence of a partner was commonly predictive of non-uptake 


of healthy behaviours. One cohort study [+]3 conducted in Sweden attempted to determine 


factors that contribute to change in health-related behaviours; marital status was one of the 


strongest predictors of a positive change in specific health behaviours. In another cohort 


study [+]4 conducted in Sweden marital status did not show significant associations with the 


success rate of lifestyle change. 
1 Dryden 2012; 2 Murray 2012; 3Benzies 2008; 4 Petersson 2008 


 Applicability:  Partial applicability: One international review.  Two studies conducted in 


Sweden.  One study conducted in USA. 
 
1.3.4HB Facilitator: Education. One review [-]1 assessed the extent knowledge impacts on 


preventative health behaviours. Those not engaging with preventative health practices were 


shown to be less well educated. In a review conducted in German populations [-]2 people 


with higher levels of education tended to be more physically active. In one review [+]3 people 


who engaged in self-care activities were likely to be well educated. One international review 


[-]4 found that less education, awareness and knowledge, for example, perceptions of greater 


consequences to illness and attribution of more symptoms to illness were most consistently 


predictive of uptake.  One cohort study [+]5 conducted in Sweden attempted to determine 


factors that contribute to change in health-related behaviours.  Education was one of the 


strongest predictors of a positive change in specific health behaviours.  In another cohort 


study [+]6 conducted in Sweden educational level did not show significant associations with 


the success rate of lifestyle change.  In another cohort study [++]7 a college education was a 


strong predictor of switching to a healthier lifestyle. 
1 Dryden 2012; 2Jansen 2012; 3 Ryan 2009; 4 Murray 2012; 5 Benzies 2008; 6 Petersson 


2008;7 King 2007 


 Applicability: Partial applicability: Two studies conducted in Sweden.  One study 


conducted in Iran. Systematic reviews were international. 
 
1.3.5HB Facilitator: Having a child at home.  One cohort study [+]1 conducted in midlife 


population in Sweden attempted to determine factors that contribute to change in health-


related behaviours.  Having a child at home was one of the strongest predictors of a positive 


change in specific health behaviours. In a review [-]2 conducted in American communities 


role, caretaking responsibilities and family obligations were found to be barriers to health-


promoting behaviour.  
1 Benzies 2008; 2 Hart 2005 
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 Applicability: Partial applicability:  One cohort study conducted in Sweden and one 


review undertaken in US communities. 
 
1.3.6HB Facilitator: Support. In one qualitative study [+]1 women found it difficult to sustain 


healthy practices if they had no one supportive of their efforts.  One systematic review [-]2 


found that physicians did not feel prepared to offer counselling for nutrition and their 


perceived self-efficacy in helping patients change their lifestyle was also generally low in the 


areas of smoking, nutrition, exercise, and alcohol consumption.   
1 Smith-DiJulio 2010; 2 Bock 2012 


 Applicability: Partial applicability: One cohort study in midlife women conducted in US.  


One systematic review included international studies. 
 
1.4HB Physical Environment 
1.4.1HB Barrier: Distance. One international review [-]1 found that longer commute time and 


greater distances from healthcare facilities, or problems with transport, were consistently 


associated with poorer uptake at lifestyle programmes. In one qualitative study [++]2 


conducted in rural midlife women in the USA, geography was reported to be a barrier to 


accessing healthcare systems. 
1 Murray 2012 2; Meadows 2001 


 Applicability: Partial applicability: One international review and one study conducted in 


USA. 
 
1.5HB Access (to facilities and resources) 
No specific evidence found. 


 
1.6HB Psychological factors 


1.6.1HB Facilitator:  Self-efficacy. One international review [-]1 found that factors most 


consistently associated with uptake of lifestyle programmes were around lower self -efficacy, 


understanding of illness, denial of severity of illness. One cohort study [-]2 was conducted 


with middle aged men from Japan found that a high value placed on health was 


independently associated with positive change of general health practice and was inversely 


associated with negative change.  The same study also found that consciously seeking 


health information was positively associated with positive change after controlling for 


socioeconomic and health status.  One review [-]3 assessed the extent knowledge impacts on 


preventative health behaviours.  Those not engaging with preventative health practices were 


shown to value health less strongly, have low self-efficacy, feel less in control of their health 


and be less likely to believe in the efficacy of health checks.  In one qualitative study [+]4 


conducted with women in Iran  those who valued their health, were more likely to undertake 
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health-promoting behaviours, but most people failed to do so even when they knew its 


importance.  
1 Murray 2012; 2 Shi 2004; 3 Dryden 2012; 4 Enjezab 2012 


 Applicability: Partial applicability: Two international reviews. One primary study 


conducted in Japan, and one in Iran.   
 


1.6.2HB Barriers: Entrenched attitudes and behaviours in midlife. One qualitative study 


conducted by the Department of Health in the UK [-]1 in midlife adults reported such 


behaviours. In particular, Self-indulgence was sometimes seen as a ‘right’ that had been 


earned through a life of hard work or hard knocks, particularly in those with fewer 


responsibilities e.g. no dependent children, retirement or less involvement in work; lack of 


confidence to redefine middle-age on their own terms often leading to ‘giving in’ to the ageing 


process and ‘giving up’ on certain aspects of their lives, view that what happened to them 


later in life was out of their control, view of health services as ‘paternalistic’, resistance to the 


idea of change, reluctance to be told what to do and a belief that benefits of behaviour 


change needed to be experienced before they would adopt it long term, a view that general 


decline in health in older age seen as unavoidable, a reactive view of health so they were 


only more likely to adopt behaviour change once they had experienced the effects of ill 


health, belief that the only those who were puritanical and obsessive were able to achieve a 


healthy weight, structured PA an unimportant part of their self-identity or had become 


associated with a fear of being judged for decreasing abilities.   
1 DH Insight report 2010 


 Applicability:  Partially applicable. The primary qualitative study in midlife populations 


was conducted in the UK but low quality. 


 
1.7HB Subpopulations (ethnic minorities, gender, disadvantaged groups, disabilities) 
1.7.1HB Barrier: Gender.  One review [-]1 assessed the extent knowledge impacts on 


preventative health behaviours, for example attending clinics. The review found that 


relationship between health beliefs and health behaviours are complex. Men were among the 


least likely to attend health checks.  In a cohort study [++]2 conducted in the United States 


men were less likely to adopt a healthy lifestyle. In one qualitative study [++]3 conducted in 


rural midlife women in the USA the roles a women fulfilled may have also prevented access 


to the healthcare system. Roles included caring for homes, jobs, volunteering, helping adult 


children and grandchildren, caring for parents, attending church, leisure activities and 


hobbies, friends and family. One qualitative study [+]4 conducted with women in Iran found 


that all the social responsibilities inside and outside home interfered with performing the 


health behaviours.   
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1 Dryden 2012; 2 King 2007; 3 Meadows 2001; 4 Enjezab 2012 


 Applicability: Partial applicability: One international review, two studies conducted in 


USA and one study conducted in Iran.  
 
1.7.2HB Barrier: Ethnicity.  One review [-]1 assessed the extent knowledge impacts on 


preventative health behaviours. Findings suggest that white individuals were more likely to 


engage with services than individuals from other ethnic backgrounds. In another cohort study 


[++]2 conducted in the United States those from African American, BME communities were 


less likely to adopt a healthy lifestyle. 
1 Dryden 2012; 2 King 2007 


 Applicability: Partial applicability: One international review and one study conducted in 


USA.  
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4. DISCUSSION 


Findings into context & implications of findings 


This review sought to identify issues that prevent or limit the uptake and maintenance of 


healthy behaviours by people in midlife or from disadvantaged populations. A comprehensive 


search of the academic literature was undertaken and a large number of primary studies and 


systematic reviews were identified and included in this review. The evidence in this review 


comprises of 34 primary studies and 46 systematic reviews with data for adults in general 


and to midlife populations (men and women). We found a broad range of barriers and 


facilitators that either prevent or limit, or which help or motivate individuals to take up and 


maintain healthy behaviours in midlife. Evidence was found relating to barriers and 


facilitators to physical activity, diet and eating, smoking, alcohol, eye care and health 


behaviours in general, in particular in relation to prevention of cardiovascular disease. 


Evidence was sought, but not found, for other relevant health behaviours. The evidence 


found was derived from three types of studies: 1) primary qualitative studies of adults at 


midlife; 2) primary cohort studies that examined behavioural predictors of health behaviours 


at midlife; 3) systematic reviews of qualitative or quantitative studies in adults in general 


(from a broader age range than just midlife adults). 


 


Gaps in evidence 


Evidence directly applicable to the UK is scarce Few UK focused studies (primary studies 


n=2/34; reviews n=3/46) are included in the evidence statements; however, most of the 


available evidence is from OECD countries (European nations, USA, Canada, Australia and 


New Zealand). Evidence was found for men and women at midlife and for some 


disadvantaged groups. Problematically, there is a lack of evidence on barriers and facilitators 


of uptake or maintenance of healthy behaviours between and within populations, in particular 


there is a paucity of research in midlife for LGBT groups, travellers and other groups 


protected under the equality and diversity legislation. Where evidence is available, different 


subpopulations were researched for different health behaviours. For physical activity there 


was detailed information on people with disabilities, and relating to gender and ethnic 


minority groups. For diet, information for low socioeconomic status groups (including ethnic 


minority groups) was reported. For smoking, unemployed young adults were represented; 


and for lesbian women there is limited data relating to high levels of alcohol consumption. 


There is also data relating to gender and ethnicity for eye care and health behaviours in 


general. 


 


Limitations of the review  


Whilst the search strategy and inclusion criteria were broad in order to identify a significant 


number of barriers and facilitators, this review has several limitations. Firstly there is an issue 
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around the sample sizes of studies included in this review; qualitative studies in particular 


contained few participants compromising the generalizability of our findings to different 


setting and populations. It is also important to recognise that contexts and mechanisms will 


be different between and within communities and localities, and there is no method to reliably 


examine the extent to which these barriers and facilitators are transferrable between 


populations. This especially applies in relation to determining the magnitude of the impact of 


social and cultural determinants. Furthermore none of the quantitative survey or 


observational cohort studies recruited large samples reducing the reliability of statistical 


findings between associated barriers and facilitators. For many studies there was also an 


insufficient time period for follow-up, with many studies reporting periods of weeks or months 


rather than years; studies with greater duration are required to understand how the 


relationships between (change in) behavioural risks and health outcomes change through 


time. 


 


Some systematic and narrative reviews included in this review contained both qualitative and 


quantitative studies. While mixed-methods reviews are not inherently biased, many reviews 


included quantitative cross-sectional studies; as cross-sectional studies assess variables at a 


single time point the reported associations are insufficient when trying to explain causality. 


To compensate for this we extracted and focused on longitudinal data as much as possible, 


without going back to individual primary studies. 


 


Within all the papers (systematic reviews, qualitative and quantitative studies) included in this 


review there are both heterogeneous definitions and methods of operationalising individual a) 


behavioural risk factors and b) their associated health outcomes, this makes genuine 


comparison between studies problematic. There are also a number of limitations when 


measuring behaviours in that many are self-report and to some extent crudely measured, 


especially since the respondents may be asked about to recall alcohol consumption, smoking 


behaviours, physical activity and lifestyle conditions. Problematically this may result in biased 


differences in reported use, for example quantity of alcohol or tobacco consumed.   


 


Potential impact on findings 


A lack of UK studies means that most evidence statements are based on findings from 


studies conducted in other countries. While these are mainly developed OECD countries, 


different sociocultural, environmental and economic factors may influence health behaviours. 


The findings of this review based on cohort studies may also be limited by residual 


confounding, as they may have omitted some unknown confounders that were not controlled 


for; these unknown confounders may have affected their results. 
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5. Conclusion and recommendations 
There are a number of factors in midlife that prevent or limit the uptake and maintenance of 


healthy behaviours, especially in individuals from disadvantaged populations. Information 


was found for physical activity, diet, smoking, alcohol, eye care and general health 


behaviours. The main barriers and facilitators identified in this review include sociocultural 


factors, the physical environment, availability and access to facilities and resources. In 


particular we observed that social factors (such as time and money) were more of a barrier 


to, than a facilitator of, sustainable healthy behavioural change. The most important appears 


to be time constraints, child care and finance as they cuts across several themes and 


populations. Another major barrier experienced was a lack of support for changing 


behaviour. This barrier created problems regarding take-up of the activity or exercise but also 


the ability to maintain behaviour change. Therefore, to achieve successful health behavioural 


changes, it is important to develop and maintain a social support structure based around the 


activity. This could increase an individual’s self-efficacy and confidence and make it possible 


to achieve greater health outcomes while at the same time accommodating the preferences 


of those attempting to change their behaviours. 


 


While it is preferable that healthy behaviours to be adopted in early in life, it is important to 


recognise that change can occur in mid-life; however due to the variety of factors within and 


between groups it is difficult to determine the relative importance of the factors identified in 


this review. It is also likely that many bespoke cultural and social barriers may not have been 


identified in the literature. Consequently, there is a level of uncertainty regarding 


transferability of findings between populations especially for those with limited financial and 


time resources. To facilitate healthy behavioural changes, this problem needs to be 


addressed on multiple levels in society. The current economic and political context imposes 


great challenges to those who are most vulnerable and there is a requirement to meet the 


needs of these populations. 


 


In summary it could be interpreted that the barriers to behaviour change are more social and 


cultural rather than individual. This implies that healthy behavioural changes may be 


facilitated by removing societal barriers that prevent change rather than retaining a focus on 


individual and individual change; conversely it also implies that it may be difficult for 


individuals to substitute unhealthy behaviours with healthier alternatives if societal barriers 


are not removed or reduced significantly. 
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Recommendations 
Physical activity 


1. Improve availability, accessibility and affordability of exercise and physical activity 
prescriptions: Evidence suggests that the reintroduction of structured activity and 


exercise into lifestyles can be more acceptable if the individual enjoys and wants to do 


the activity (good wellbeing, energy, positive feelings or self-esteem and physical 


appearance were also motivating factors for physical activity in midlife populations). It is 


therefore important that a plurality of exercises and activity choices are available to the 


local population, also that those options of exercise and physical activity be driven by 


local need/priorities. In particular the provision of subsidised physical activity groups (i.e. 


local sports teams) and of subsidised gym membership for those with low socio-


economic status and the most disadvantaged (including provision of services and 


information in languages other than English) may produce greatest benefit for those 


worst off; professionals may be needed to assist with the transition to community 


programmes. 


2. Improve availability, accessibility and affordability of family/social network 
exercise and physical prescriptions: Evidence suggests that a lack of support 


prevents and limits individuals from taking up healthy behaviours. Conversely if an 


individual has a companion, role model or open community support also engaged in 


physical activity, healthy behaviours are more likely to be adopted and maintained. If 


there was an expansion in the availability of exercise groups it may be more beneficial to 


also involve the individual’s family or social network. 


3. Improve availability of recreational spaces and community amenities: Evidence 


suggests local amenities such as community gyms deter individuals due to social 


discomfort or self-consciousness about participation in physical activity programmes. 


These centres could be made more comfortable for a greater number of people 


(including culturally appropriate facilities/services), which may promote and maintain 


participation. There also needs to be an increase in the provision of health centres and 


gyms in the poorest communities to reduce commute time and travelling distances. Other 


improvements to the built environment include more buildings with wheelchair access, 


family changing rooms, and zero-depth entry pools (there would also be a need to 


increase provision of information for fitness professionals about adaptive equipment for 


those people with disabilities).  


4. Improve availability of internet services: Evidence suggests that internet services are 


beneficial to some individuals, but not all, when attempting to change behaviour. There 


could be an increase in the provision of internet-based monitoring and reporting tools; 
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however these must be an adjunct to existing care packages and not seen or used as a 


replacement for services. 


 


Diet 


1. Improve food labelling: Evidence suggests that despite recent efforts there is still a 


level of uncertainty regarding healthier food choices.  A combination of improved food 


labelling (to be more clear and simple), health messages around healthy eating and 


quantities of food that are sustainable (environmentally) and adequate (good portion 


sizes) may reduce intake.  


2. Expand workplace food choices: Evidence suggests that poor food choices/availability 


in the workplace may be conducive to poor diet. There is therefore a need to improve 


workplace food choices and increase provisions of healthy options, for example, 


improving the availability of salads, fruits and vegetables. 
3. Subsidise healthier foods: Evidence suggests that the price of food deters people from 


making healthier purchases. Guidelines should consider affordability of healthy foods 


through various mechanisms (e.g. subsidising healthier food options) to increase 


consumption of fresh fruit and vegetables across settings (e.g. work environment, green 


spaces, health centres etc.) 


4. Change the food environment: Evidence suggests that poor food availability may 


encourage unhealthy eating. Consideration should be given to increasing community 


green spaces and create more community based gardens and farms for local production 


of foodstuffs (with provision of support or training to local community on gardening etc.). 


 


Smoking 


1. Increase support: There are inconsistent findings regarding sociocultural influences on 


smoking behaviours; however where evidence is strongest it suggests that the support 


provided by family and friends is important for supporting individual efforts to quit.  An 


expansion in the availability of support groups may be more beneficial and reduce 


smoking levels. 


 


Alcohol 


1. Community renovation programmes: Social disturbance and concerns over safety 


have impacts on alcohol intake in poorer areas; investments in community renovation 
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programmes may reduce social disorders and in turn reduce both alcohol consumption 


and the harms of alcohol consumption. 


2. Reduce alcohol outlet density: Evidence on the sociocultural influences of alcohol 


consumption is complex and the associations are not clear. However, it appears that the 


availability of alcohol may have an impact on consumption; it may be feasible to reduce 


alcohol outlet density, defined as shops, bars and restaurants in communities. 


3. Limits to advertising of alcohol: Advertising also appears to have an impact on 


consumption and research suggests that limited exposure to the advertising of alcohol 


consumption may reduce intake.   


 


Eye care 


1. Transport: Research suggests that the lack of transport is an important factor for 


missing or not attending appointments for those with poor eye-sight. Subsidised 


transportation for those in low socio-economic groups and disadvantaged communities 


may increase attendance and improve outcomes. 


 


Health in general 


1. Creation of community ventures: The social environment impacts on both the uptake 


and maintenance of healthy or unhealthy behaviours. The creation of community 


ventures whose aim is to increase knowledge of health-promoting behaviours and 


lifestyle change with a focus on preventive medicine could be explored to help address 


social inequities which exist in the population. 


2. Alleviating caretaking responsibilities: Evidence suggests that time constraints, 


conflicting demands of work, child care, family and household responsibilities prevent 


and limit individuals (particularly women) from engaging in healthy behaviours. The 


generation of structures for the alleviation of caretaking responsibilities and family 


obligations which will assist in health promotion is therefore required; such programmes 


could include expanding existing community-based childcare programmes.  


3. Redistribution of wealth and resource: Evidence suggests that low socioeconomic 


status, low level of education and lower incomes have negative effects on health and 


prevent uptake of healthy behaviours. Careful consideration should be given to the 


potential for intervention generated inequalities in these highly heterogeneous groups 


and sub-groups of the population.  
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1 Executive Summary 


 


Objectives & Methods 


• A pragmatic and focussed review to build up an iterative understanding of 


the service delivery features that promote uptake and maintenance of 


healthy lifestyle programmes in 'mid-life' populations. Potential service 


configurations that might be appropriate to engage disadvantaged and hard 


to reach groups were identified.  


Overview of included studies 


• Four studies were included in the review: three multiple evaluations of UK 


programmes (evaluating 64 programmes - some overlaps between studies) 


and one individual evaluation of a UK programme.  


• The majority of the evidence related to health checks, weight management 


or exercise programmes delivered in a community setting and targeted at 


various 'mid-life' groups. 


Service delivery – general mid-life 


• There were some common service delivery themes that appeared in the 


studies. A schematic model was developed to show the key service delivery 


features.  


• The NHS Health Checks programme may engage this group, but it may be 


worth considering how to incorporate referals out to healthy lifestyle 


programmes, how to engage men, and how to address wider wellbeing 


issues, such as financial planning, employment, retirement planning, etc. 


Service delivery – disadvantaged groups 


• Specific adaptations to services may be required to tailor delivery, such as 


free services for low SES, gender segregated for specific BME groups, an 


out-reach model for homeless people.  


• The 40+ lower age range on the current NHS Health Checks programme 


means that people aged 18-39 from disadvantaged groups who could be 


defined as 'mid-life' will not be reached; hence, when targeting healthy 


lifestyle services at this group it may be appropriate to include health 


checks.  


 Conclusions 


• At the heart of delivering a good service appears to be the fundamental 


principle of understanding the needs of the target population and having 


culturally sensitive and motivated programme staff to drive the programme 


forward.  
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1.1 Service Delivery Summary Points 


The following summary point has been identified for configuring service delivery to 


the mid-life population as a whole.  


Summary point 1 – Universal principles 


There were some universal principles to service delivery which appeared across the 
studies (Bowers, 2003; Gidlow & Ellis, 2010; Ryan, 2010; Taylor, 2011): 


 Understand the needs of the community and work with them to develop the 
service 


 Link in with existing networks and partnerships to ensure that referrals 
between services are managed, there are no duplications of effort/resource, 
and that people have ongoing support 


 Have culturally sensitive and motivated programme staff (possibly including 
lay and community members) to drive the programme forward. 


See Figure 1 (pg. 20) for a schematic model of the key features of service delivery.   


 


The following summary point has been identified for configuring service delivery to 


the general mid-life population (aged 40-64 years and not considered to be 


disadvantaged). 


Summary point 2 – General mid-life 


People in mid-life from the general population (aged 40-64 years and not considered 
to be disadvantaged) did not have any specific needs beyond the universal principles 
identified above. However, there were some potentially useful insights from the 
included studies (Bowers, 2003; Gidlow & Ellis, 2010; Ryan, 2010; Taylor, 2011) that 
may provide inferences on how to maximise the function of  NHS health checks 
programme: 


 The outward referrals from the NHS health checks programmes to healthy 
lifestyle programmes need to be strong  


 Non clinical settings or a specific focus on male health may need to be 
considered for delivering health checks to men 


 People in rural settings may need outreach models of delivery 


 People in this age group often expressed a wish for other types of 
information, such as financial advice and information on employability or 
retirement planning: 


o building on the momentum of the Health Checks programme might 
allow for other initiatives to be developed to run alongside it that do 
focus on wider issues of wellbeing, for example some form of ‘Wealth 
Check’ or ‘Life Check’. 
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The following summary points have been identified for configuring service delivery to 


specific disadvantaged or hard to reach mid-life populations (aged 18-39 years). 


Summary point 3 – Low SES 


The main motivator for encouraging people from a deprived area to take up a healthy 
lifestyle service appeared to be the provision of a free service (Bowers, 2003; Ryan, 
2010). 


 


Summary point 4 – BME 


People from BME communities, especially South Asian communities, may require 
the following adaptations to services (Naz, 2011; Ryan 2010; Taylor, 2011):  


 Gender-segregated programmes 


 Delivery in appropriate languages and formats 


 Culturally sensitive information and advice 


 Culturally appropriate settings (e.g. Mosques) 


 Good role models/champions from within that community 


 Provision of child care for women (or a service that includes young children). 


 


Summary point 5 – Travellers 


People from traveller communities may require the following adaptations to services 
(Taylor, 2011):  


 Delivery using audio-visual or face-to-face format, rather than written 


 Culturally sensitive information and advice 


 Flexibility to allow for different approaches to time-keeping 


 Cross-boundary referral arrangements and establishing a nationwide network 
of practitioners who work with these communities. 


 


Summary point 6 – Homeless 


To engage homeless people in health checks the following service delivery features 
were identified (Taylor, 2011):  


 Incentives, possibly incorporating free healthy food, can encourage homeless 
people to engage with health checks 


 The setting for the health check has to be appropriate, for example out-reach 
services based in homeless shelters and temporary accommodation. 
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Summary point 7 – Learning disabilities 


People with learning disabilities may require the following adaptations to services 
(Taylor, 2011):  


 Information needs to be tailored to an appropriate level  


 Educating carers was important for sustainability 


 Programmes may need to run over longer periods of time to allow for a more 
comfortable pace of learning 


 Delivery in familiar and convenient locations (considering accessibility and 
transport links) 


 There needs to be a shift in culture away from therapeutic nihilism and the 
idea that poor physical health is inherently linked to the person’s diagnosis 


 Staff need to be well trained in working with this group and need to be highly 
motivated to make a difference. 


 


Summary point 8 – Severe mental illness 


People with a severe mental illness may require the following adaptations to services 
(Taylor, 2011):  


 Tailored and flexible multi-modal interventions (diet, exercise and behavioural) 
may be most appropriate in preventing/reducing antipsychotic-induced weight 
gain in adults with severe mental illness 


 Small and definable stepwise goals 


 A group setting and the peer support this provides 


 Open-ended support may be required 


 Staff need to be well trained in working with this group and need to be highly 
motivated to make a difference 


 There needs to be a shift in culture away from therapeutic nihilism and the 
idea that poor physical health is inherently linked to the person’s diagnosis. 


 


Summary point 9 – Prisoners 


People in a prison setting may require the following adaptations to services (Taylor, 
2011):  


 Strong partnerships between prison-based health care staff and any external 
agencies providing programmes is needed  


 To reduce contractual delays all relevant access rights (such as access to 
prisoner health records) need to be put in place at programme initiation 


 Access to facilities, such as gyms, and the availability of healthy foods, both 
free and purchasable, need to be considered in the context of the routine and 
regimes in which these access rights occur  


 A prison wide approach to health promotion needs to be adopted.   
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The following summary points have been identified for configuring service delivery to 


specific genders and age groups. 


Summary point 10 – Gender issues 


Across the studies women generally seemed more willing to engage, thus it may be 
appropriate to specifically tailor services to the needs of men, and the following 
adaptations appeared to have been useful in the studies reviewed (Bowers, 2003; 
Ryan, 2010; Ecorys UK, 2013):  


 Men only services 


 Locations where men naturally meet (work, social clubs, cafes) 


 Services delivering interventions which link in with men’s interests (such as 
football, Wii games, Nordic walking). 


Gender adaptations to services were also important for women from certain 
disadvantaged groups, such as BME, who may require (Taylor, 2011): 


 Gender-segregated programmes 


 Provision of child care for women (or a service that includes young children). 


 


Summary point 11 – Age range 


There were some insights specifically relating to defining a service by age range: 


 Labelling a service by age may invariably lead people at the lower age range 
of that service to not see themselves associated with it (Ecorys UK, 2013) 


 Viewing the life course in relation to chronological age stages may not be 
helpful for designing services; instead it may be better to view life as a series 
of transitions and to focus on helping people prepare for these transitions 
(Wealleans, 2013) 


 Furthermore, considering that the remit of this guidance is not simply mid-life 
defined as 40-64 years, but also includes the 18-39 year age group for 
disadvantaged populations, there is the possibility that defining a service as 
‘mid-life’ could increase inequalities by inadvertently excluding the groups who 
are most in need 


 The NHS Health Checks lower age limit of 40 years may inadvertently be 
excluding mid-life people from disadvantaged groups. 


 


The following summary point has been identified for configuring the delivery of 


population levels interventions, such as public health campaigns. 


 


Summary point 12 – Population level 


There was limited evidence on how to deliver population level interventions, such as 
public health campaigns; and none specifically focussing on mid-life populations. 
However, insights from a HDA report (HDA, 2004) which looked at the delivery of the 
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anti-smoking campaigns of the 1990s indicated that:  


 Mass media campaigns are useful for changing awareness and knowledge on 
a large scale but may be most useful when combined with back up services 
and programmes on the ground  


o This may be especially true for many complex behaviour changes, 
such as exercise  


 ‘Threatening’ and ‘supportive’ styles of delivery are often both needed 


 An emotional hook is needed to engage people, such as, fear, sympathy or 
aspiration 


 TV advertising is often better at providing threatening ‘jolt’ messages than 
more supportive messages 


 Large budgets are needed, thus careful consideration of the expected benefits 
to justify the cost outlay need to be made at the outset 


 For media campaigns to have the most impact, media authorities generally 
need to be ‘on side’.    


 


 


2 Background and context 


The Centre for Public Health (CPH), at the National Institute for Health and Care 


Excellence (NICE), was asked by the Department of Health to develop public health 


guidance on preventive approaches to be adopted in mid-life to delay the onset of 


disability, dementia and frailty in later life. Mid-life is broadly defined in the literature 


and practice; however, following consultation with stakeholders NICE took the 


decision to use an age range of 40-64 years for the general population and an age 


range of 18-39 years for disadvantaged populations. This lower age range for 


disadvantaged populations reflects that the impact of risk factors may be seen earlier 


in this group and as such ‘mid-life’ may occur earlier for this population. For the 


purposes of this guidance, disadvantaged populations were identified as (but not 


limited to): low socioeconomic status (SES); black and minority ethnic (BME); 


travellers; people of no fixed abode; and other vulnerable groups.  


To support the development of this guidance, three systematic reviews have been 


commissioned which address the following questions defined at scope:  


1) Which mid-life lifestyle factors are associated with successful ageing and the 


primary prevention or delay of dementia, non-communicable chronic 


conditions, frailty and disability?  
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2) What are the most effective and cost-effective mid-life interventions for 


increasing the uptake and maintenance of healthy lifestyle behaviours?  


3) What are the key issues for people in mid-life that prevent or limit their uptake 


and maintenance of healthy behaviours and to what extent do they have an 


effect? How does this differ for subpopulations, for example by ethnicity, 


socioeconomic status or gender? 


This suite of reviews, in conjunction with the economic analysis and expert 


testimony, will provide a substantial body of evidence on how mid-life lifestyle 


behaviours are associated with successful aging, the barriers and facilitators to 


adopting healthy lifestyle behaviours in mid-life, and the effectiveness and cost-


effectiveness of interventions aiming at increasing healthy lifestyle behaviours in 


mid-life. However, the contextual information on how to tailor the delivery of lifestyle 


interventions to mid-life populations will not be captured within this. To address this 


deficit, an additional research question was developed at the scoping stage:  


4) What are the most effective models of delivery of interventions that increase 


the uptake and maintenance of healthy lifestyle behaviours in mid-life? For 


example, how do interventions targeting single versus multiple behaviours 


compare? How does effectiveness and cost effectiveness vary in relation to 


the recipient’s demographic variables? 


Given the practical nature of the question, a pragmatic and focussed review of the 


evidence from real-world programmes was deemed more appropriate than a full 


systematic review.  


3 Objectives 


To determine the service delivery features of real-world UK ‘healthy lifestyle’ mid-life 


programmes, with a focus on factors which contribute to uptake and maintenance of 


programmes. Any potential service configurations that might be appropriate to 


engage disadvantaged and hard to reach groups will also be identified and 


discussed. The review aims to provide an overarching view of the organisational and 


service delivery features that are associated with successful programme delivery, 


rather than an exhaustive interrogation of all UK programmes.  
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4 Methods 


A pragmatic and focussed review was undertaken to address the objectives of the 


review.  


4.1 Identifying the evidence 


The identification of the evidence involved both a targeted and pragmatic approach.  


4.1.1 Targeted approach 


Evidence was requested for this review question in a formal NICE call for evidence 


(June 2013) and a specific request to the Public Health Advisory Committee (PHAC) 


developing this guidance (February 2014). It was also deemed useful to attempt to 


utilise some of the extensive searches and screening that was undertaken by 


Cambridge Institute of Public Health in the production of their reviews to support this 


guidance. Review 1 (barriers and facilitators) was completed during the time that the 


targeted search phase was being conducted for this report (December 2013). As 


such, the 663 articles identified at full text stage for review 1 were re-screened for 


relevance to this research question. 


4.1.2 Pragmatic approach 


The team at CPH identified that three previous reviews of healthy lifestyle 


programmes had been undertaken which discussed service delivery factors and 


were thus highly pertinent to this review question: 


 An evaluation of mid-life programmes to support the Health Development 


Agency (HDA) appraisal of routes to mid-life healthy aging (Bowers, 2003) 


 A pragmatic review of interventions to prevent type 2 diabetes in high risk 


disadvantaged and vulnerable adults to support NICE PH38 guidance 


development (Taylor, 2011) 


 An evaluation of community programmes for preventing pre-diabetes in 


adults from high risk groups to support NICE PH35 guidance development 


(Ryan, 2010). 
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In addition to this, any studies which were identified via ad hoc web searches 


undertaken as part of the broader guidance development process were considered 


for inclusion.  


4.1.3 Search dates 


The date limit for including studies was 31st December 2013, apart from PHAC 


submitted studies which were considered upto 21st February 2014. Studies 


submitted by the PHAC after this date were not included in the review but the 


references are available in Appendix 3 for interested readers.  


4.2 Selecting the evidence 


4.2.1 Inclusion/Exclusion criteria 


The following inclusion/exclusion criteria were used:  


Population 


People in mid-life, defined as 40-64 years. The age range was lowered to include 18-


39 years for disadvantaged groups. Studies which included >50% of people aged 


over 64 or under 18 were excluded.  


Intervention/Programme 


Programmes that promote the uptake or maintenance of physical activity, healthy 


diet, quitting smoking, reducing alcohol intake, improving cognitive abilities, or 


general healthy lifestyle interventions, including health checks and advice. Studies 


which could not be considered to be ‘healthy lifestyle’ were excluded.  


Outcomes 


Provided a description of the service delivery factors which affected the uptake and 


maintenance of a programme, and other organisational factors, such as staff and 


setting. Studies which reported on the effectiveness of an intervention or the barriers 


and facilitators without any clear discussion of service delivery factors were 


excluded. 


 


Setting 


Any ‘real-world’ UK setting, such as work, community or primary care. Studies 


conducted in non-UK settings were excluded.  
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Type of study 


Evaluation studies of individual or multiple programmes which can be considered to 


be promoting a healthy lifestyle. Reviews of evaluation studies of programmes will 


also be included. Studies which did not present an evaluation of a programme were 


excluded. 


4.3 Data extraction and synthesis 


Studies were extracted into structured tables and a narrative synthesis was 


undertaken aimed at building up an iterative understanding of the delivery of healthy 


lifestyle programmes to ‘mid-life’ populations in the UK. A schematic model was also 


developed, focussing on key service delivery outcomes, including uptake and 


maintenance. Where possible, adaptations to service delivery that would be required 


to meet the needs of disadvantaged groups or other hard-to-reach groups were 


identified and discussed.  


 


5 Overview of included studies 


The flow diagram in Appendix 1 shows the process for identifying the relevant 


studies and the table of excluded studies is presented in Appendix 2. Studies 


submitted by the PHAC after the end of the search date (21st February 2014) were 


not considered for inclusion in the review, but the references and a brief description 


are available in Appendix 3.   


Four studies were included in the review: three multiple evaluations of UK 


programmes (evaluating 64 programmes – some overlaps between studies) and one 


individual evaluation of UK programme (see  
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Table 1 for an overview of the studies). The evidence covered risk assessments 


including health checks, as well as lifestyle behaviour programmes such as weight 


management or exercise programmes.  
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Table 1 Overview of included studies 


Study Type of study Setting Population Type of programme(s) 


Bowers 
H, 2003 


Multiple 
evaluation of 8 
programmes from 


across England 


Community, 
workplace, 


primary care 


Mid-life population 
with some 
disadvantaged 


groups 


Various programmes with 
many delivering health 


checks and/or training 


Ryan 
M, 2010 


Multiple 
evaluation of 32 
programmes from 


across the UK 


Community A range of 
disadvantaged 
groups, with a 
focus on those at 
high risk of 
developing 


diabetes 


Various programmes, 
including health checks, 
exercise, weight 
management, cooking 
classes, and creative 


activities 


Taylor 
J, 2011  


Multiple 
evaluation of 24 
lifestyle 
programmes from 


across the UK 


Community, 
prisons, 


workplace 


A range of 
disadvantaged 
groups, with a 
focus on those at 
high risk of 
developing 


diabetes 


Various programmes, 
including health checks, 
exercise, weight 
management, cooking 


classes, and education 


Gidlow 
G, 2010  


Individual 
evaluation of a 
programme in the 


West Midlands 


Community Mid-life specific Healthy lifestyle check 
followed by a personal action 
plan if desired/needed – Beth 


Johnson Foundation 


 


5.1 Evaluations of multiple programmes (n=3) 


Of the three evaluations of multiple programmes, two focussed on people from 


disadvantaged groups who may be at high risk of diabetes (Ryan, 2010; Taylor, 


2011), and one was specifically looking at mid-life pre-retirement (Bowers, 2003). 


Extraction sheets describing the key objectives and service delivery findings for each 


of the three multiple evaluation reports are presented in below. A brief overview of 


the individual programmes within each of the evaluation reports is presented in 


Appendix 4.  
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Bowers et al (2003) 


Objectives To evaluate eight programmes across England which aimed to support and promote 


health amongst people aged 50 to 65 years old. The evaluation was prompted by the 


Pre-retirement Health Initiative aimed at reaching people in mid-life and supporting 


them in considering their health and wellbeing with the hope that they will experience a 


healthy and active older age as a result.  


Methods Theories of change and realistic evaluation. Eight programmes across England were 


evaluated.  


Type of 


programme 


The eight programmes included a range of activities delivered in various settings, 


although half involved delivering some form of health check in the community. Some of 


the projects focussed on disadvantaged groups such as BME.  


Key service 


delivery 


themes 


Programme conception 


 The people receiving the service should be part of shaping and developing 


services so as to give people a sense of ownership of the service, as well as 


empowerment over their own lives  


 Partnership working is crucial and building on existing partnerships can save time 


and duplication of effort 


 There has to be a clarity of purpose and a commitment to the goals across the 


range of partners and organisations involved in delivering the service, but with 


flexibility to adapt to changing local and national needs. 


Settings 


 There was no one setting that would suit everyone, but setting was deemed 


crucially important. The following settings were identified as useful in some 


contexts: 


o primary care may be an appropriate setting for delivering clinically oriented 


services to women in relatively affluent areas 


o the workplace is an appropriate setting for engaging men in full-time 


employment and may also have a role in engaging BME female workers 


o community settings were identified as an effective way of reaching 


marginalised groups, isolated people and those living in rural locations. 


Staff  


 A welcoming atmosphere created by staff is crucial 


Motivating uptake 


 The provision of free services was found to be a strong motivator for initial uptake 


o in particular free health checks were found to stimulate curiosity and motivate 


engagement 


 The provision of financial information, and other non-health information, alongside 


health information was also found to be a strong motivator. 


Delivery  


 Review the skill mix in the team regularly to ensure emerging needs can be met.  


Maintaining engagement 


 Involving people in the development of services from the outset was found to 


encourage maintenance of engagement 


 An evidence gap in maintaining longer-term engagement was identified.  
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Ryan (2010) 


Objectives To provide an overview of the range and type of community programmes being 


delivered in the UK to addressing risk factors for the development of pre-diabetes in 


high risk groups.  


Methods A request for UK programmes to provide information on their outcomes/evaluations, 


followed by a rapid review of these programmes.  


Type of 


programme 


Thirty two programmes were identified. All of the programmes were conducted in the 


community and in high risk groups.  


Key service 


delivery 


themes 


Programme conception 


 There was a common theme of ‘know your audience’ and the importance of 


developing programmes that suit the needs of the community 


 Training up lay people from the community and working with existing services, 


including voluntary services, can help make projects sustainable  


 When planning to deliver services to BME groups it is important to develop 


relationships with Community Leaders. 


Settings 


 The use of local and appropriate venues where the target population meet was 


important. 


Staff  


 Staff who understood the community they were working with and took non-


judgemental approaches were best received, such as community 


facilitators/champions.  


Motivating uptake 


 Free or low cost programmes appeared to be important in deprived areas 


(although this was not explicitly linked to uptake the fact that it was a barrier can 


be inferred to have had an impact on uptake). 


Delivery 


 Culturally appropriate information and support was crucial 


 People responded best when they could see or do something (active 


involvement), rather than just being told about it (passive delivery) 


 Goal setting was seen as important as people liked having something to work 


towards 


 Consistent, clear and simple messages were crucial, particularly around healthy 


eating.  


Maintaining engagement 


 Post-intervention support is crucial, especially in weight loss programmes 


 Programmes need to focus on how people can make small but significant 


changes in their lifestyle that they can maintain for the rest of their lives. 
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Taylor (2011) 


Objectives To review interventions to identify or prevent type 2 diabetes in high risk adults in 


vulnerable and disadvantaged groups. The review was part of the development of 


NICE guidance (PH38).  


Methods A pragmatic review of the evidence.  


Type of 


programme 


Twenty four programmes were identified. A range of settings were included, 


although most were conducted in the community. All of the included studies were in 


disadvantaged groups: prisoners (1); homeless (1); mental illness (2); learning 


disabilities (4); travellers (2); low SES (8); BME (6).   


Key service 


delivery 


themes 


Programme conception 


 The people receiving the service should be part of shaping and evaluating the 


service 


 Effective inter-agency working to facilitate inward and outward referrals 


 Sustainable funding 


 Simple and low-cost programme adaptations to tailor programmes to different 


target populations.  


Settings 


 There was no one setting that was singled out but the following features were 


noted: 


o outreach delivery in convenient and appropriate local venues. 


Staff  


 Sensitive, well-trained and dedicated staff. 


Motivating uptake 


 Widespread, varied and targeted publicity. 


Delivery 


 Methods of communication and resources that are accessible and 


understandable to the target population 


 The programme should be practical and where goals are set they should be 


realistic and achievable 


 Tailored and culturally appropriate approaches which reflect the needs of the 


target population. 


Maintaining engagement 


 The use of activities and other lifestyle services that are available within the 


community to provide on-going support post-intervention 


 Social support through engagement with the wider community.  
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5.2 Evaluations of individual programmes (n=1) 


One evaluation of the Beth Johnson mid-life programme was identified (Gidlow & 


Ellis, 2010); an extraction sheet describing the key objectives and service delivery 


findings is presented below.  


5.2.1 Insights from excluded studies 


A further evaluation of an individual programme was identified which did not meet 


the inclusion criteria in terms of age (an Age UK study which had > 50% of people 


aged over 64). However, it was deemed to have some useful insights around 


targeting services at specific age groups and targeting services at men. As such, an 


extraction sheet of the key insights is presented in Appendix 5.  


Likewise, a further study in BME groups which was focussed more on barriers and 


facilitators, than on service delivery, was excluded but also deemed to offer some 


useful insights, especially around service delivery to BME groups (see Appendix 4 


for an extraction sheet). 
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Gidlow & Ellis (2010) 


Programme 


details 


To deliver community and workplace based health checks and to deliver opportunistic 


health and lifestyle assessments, advice and support. 


Intervention Multi-component and tailored with a large focus on healthy lifestyle but also included 
broader wellbeing issues. (Beth Johnson Foundation) 


Age, setting 


and delivery 


Target group: Mid -life 


Age: 45 years and over 


Setting: Community and workplace (e.g. Asda, community centre) in Stoke on Trent 


Delivery: Lay staff. 


Programme 


results 


512 participants had a healthy lifestyle check, of which 158 (31%) completed an action 
plan. Of the 158 who completed the action plan, 45 (28.5%) continued engagement 
for 12 weeks, whilst 113 disengaged (71.5%). There were also 11 peer health mentors 
during this period. Participants reported benefits for mental and social well-being. The 
programme was also deemed to have a public health role in prompting people with a 


real health need (such as elevated BP) to visit the GP.  


Evaluation 


details 


Collection and analysis of 12 month data from July 2008 to July 2009, together with 
qualitative interviews and focus groups of both people who engaged with the service 
and those deemed disengaged, as well as stakeholders. The data collected were the 
healthy lifestyle checks, participant characteristics, numbers taking up and completing 


the programme, and self-reported measures of participant/stakeholder experiences. 


Programme 


success 


 The success of the intervention was described as being reliant on the ‘people and 
the programme’ 


 The community development and workplace approach to engagement proved 
successful in reaching the target group i.e. people in mid-life.  


 This was particularly because the project was viewed as an alternative to the 
traditional medical model and was delivered in non-clinical settings 


 The project was successful in reaching people with a genuine health need and 
linking them into primary care services where appropriate 


 The authors noted that even for those who disengaged (71.5%) there may still 
have been lifestyle changes, thus the benefits of the scheme may not be restricted 


to only those who remained engaged.  


Key service 


delivery 


themes 


 The community setting was deemed of high importance to the participants and 
possibly a way of engaging people who would only ever go to a doctor when 
unwell 


 The use of lay workers was considered paramount with participants expressing a 
preference to speaking with lay people over medical staff 


 The programme workers were also described as being genuinely interested in the 
participants, which was likely a major factor 


 Stakeholders (e.g. local businesses involved in the programme) viewed the 


programme as beneficial to the welfare of their staff and thus staff productivity.  
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6 Service delivery  


There were some common service delivery themes that consistently appeared in the 


included studies, many of which appeared to be irrespective of population or 


intervention, such as the universal principles of: 


 Understand the needs of the community and work with them to develop the 


service 


 Link in with existing networks and partnerships to ensure that referrals 


between services are managed, there are no duplications of effort/resource, 


and that people have ongoing support 


 Have culturally sensitive and motivated programme staff (possibly including 


lay and community members) to drive the programme forward. 


Expanding on the common themes in the included studies, a model of the key 


aspects of service delivery are shown in Figure 1, split into programme organisation 


and planning, and programme roll-out and sustainability.  


The specific insights that may apply to targeting a service at particular mid-life 


populations.  


6.1 General mid-life population 


People aged 40-64, who are not from a disadvantaged group were studied in many 


of the health check programmes included in the multiple evaluation studies and the 


evaluation of the Beth Johnson programme by Gidlow & Ellis. They generally 


engaged well in these programmes, although it was commented that clinical settings 


were more likely to attract women than men.  


Since the programmes in this review were undertaken there is now a national NHS 


Health Checks programme for the over 40s which will likely capture many people 


from this general ‘mid-life’ group, although again possibly fewer men. This review 


cannot comment directly on the effectiveness or service delivery aspects of the NHS 


Health Checks model as it is not part of this review (although it will be presented to 


the PHAC in the form of expert testimony). However, beyond assessing risk in a 


health check programme, there are the ‘healthy lifestyle’ behavioural programmes 


that people may need to be referred to, such as healthy eating, diet, and exercise 
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classes. In attempting to build on the reach of the NHS Health Checks programme, 


and using the learnings from this review, some possible insights are:  


 The outward referrals from the NHS health checks programmes to healthy 


lifestyle programmes need to be strong  


 Non clinical settings or a specific focus on male health may need to be 


considered for delivering health checks to men 


 People in rural settings may need alternative settings or outreach models of 


delivery 


 People in this age group often expressed a wish for other types of 


information, such as financial advice and information on employability or 


retirement planning: 


o this sort of information does not naturally fit a clinical setting, nor would 


it be a good use of health professionals time, but building on the 


momentum of the Health Checks programme might allow for other 


initiatives to be developed to run alongside it that do focus on wider 


issues of wellbeing, for example some form of ‘Wealth Check’ or ‘Life 


Check’. 


It is also worth noting that the NHS Health Checks programme is set at 40+. 


Considering that mid-life in disadvantaged groups could be as young as 18-39, the 


NHS Health Check may not be reaching those most in need and therefore could 


represent an inequality in access. How this is being addressed in the current NHS 


Health Checks programme is beyond the remit of this report (expert testimony is 


being provided on the Health Checks programme).   
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Programme organisation and planning Programme roll-out and sustainability 
 


 
 Involve people in the 


development and tailor 
the programme to their 


needs, where possible 


 Build on existing 


partnerships 


 Bottom up approach 


 Establish good inter-
agency working for 
inward and outward 


referrals 


 Identify and work with 
key community leaders, 
especially for BME 


groups 


 Utilise community and 
voluntary organisations 


and assets 


 Seek to build on 
existing programmes 
and look for sustainable 


funding models 


 Settings should be 
tailored to the 
needs of the target 


population  


 Primary care 
settings may be 
appropriate for 
clinically orientated 
services, although 
they generally 
appeal to women 
from more affluent 


areas  


 Workplace settings 
may be useful for 
engaging men, and 
possibly female 


BME workers  


 Community settings 
can reach many 
disadvantaged 
groups and may 
also be useful in 


rural areas 


 Staff who 
understand the 
community they are 
working with and 
take a sensitive and 
non-judgemental 


approach  


 Staff who are highly 
motivated to drive 
the programme 


forward 


 Lay and volunteer 
staff with links to 


the community  


 Staff with the 
appropriate level of 
training required for 
the target group 
and intervention 


type 


 


 


 Widespread, 
varied and 


targeted publicity  


 Free or low cost 
programmes, 
especially in areas 


of deprivation  


 The provision of 
financial 
information and 
other non-health 


information 


 The timing of 
programme 
delivery will be 
crucial. 
Evening/weekend 
may be essential 
for attracting 
working people, 
but daytime may 
be more suitable 


for certain groups  


 


 Culturally 
appropriate 
information and 


advice  


 Deliver consistent, 
simple and clear 


messages 


 Set achievable 
goals 


 Active involvement, 
not passive delivery 


 Train service users 
to become 
programme 


champions 


 For certain groups it 
may be necessary 
to develop services 
which includes the 
wider family or 
offers childcare / 


carer respite 


 Programmes that 
focus on small and 
significant changes 
in lifestyle that can 


be maintained  


 The use of activities 
and other lifestyle 
services within the 
community to 
provide on-going 


support 


 Programme 
champions  


 Social support 
through 
engagement with 
the wider 


community 


 


 


Figure 1 Model of the key features of service delivery of healthy lifestyle programmes


Conception Settings Staff Uptake Delivery Maintenance 
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6.2 Targeting disadvantaged groups 


The majority of the evidence in this review relates to disadvantaged groups. In 


general the message appears to be: work with the community to understand their 


needs and develop the service with them. However there are some specific 


adaptations and service delivery features that may be worth considering when 


configuring services in certain disadvantaged groups. 


Of prime importance, as noted in Section 6.1, is that the current NHS Health Checks 


programme does not reach this group. As such, when developing healthy lifestyle 


services to disadvantaged groups, a health check may need to be on the forefront of 


the agenda. A number of the included studies delivered health checks in the 


community, thus this could be a potentially useful setting. Many of the studies also 


incorporated a health check/risk assessment with a healthy lifestyle programme, 


which may be a viable option for certain disadvantaged groups. However, within the 


term disadvantaged group is a heterogeneous group of people, with distinct needs 


that may require different service delivery configurations. As such, the key insights 


from this review in relation to delivering a healthy lifestyle service to specific groups 


is discussed below.  


6.2.1 Deprived areas and low SES 


The main motivator for encouraging people from a deprived area to take up a healthy 


lifestyle service appeared to be the provision of a free service (Bowers, 2003; Ryan, 


2010; Taylor, 2011). Hence, free or substantially reduced cost services may be 


required for this group. The current NHS Health Check would likely engage these 


people, as it is free; however, the lower age limit of 40+ means they are not able to 


access the service. Behavioural healthy lifestyle programmes, such as exercise 


classes and weight management services, may also not currently be accessible if 


they incur a financial cost.  


6.2.2 BME 


People from BME communities, especially South Asian communities, may require 


more substantial adaptations to services (Naz, 2011; Ryan 2010; Taylor, 2011), such 


as the following:  
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 Gender-segregated programmes 


 Delivery in appropriate languages and formats 


 Culturally sensitive information and advice 


 Culturally appropriate settings (e.g. Mosques) 


 Good role models/champions from within that community 


 Provision of child care for women (or a service that includes young children). 


6.2.3 Travellers 


There was limited evidence of how to configure services to encourage travellers to 


engage in healthy lifestyle programmes. However, the evidence that was available 


(Taylor, 2011) identified the following service delivery features:  


 Delivery using audio-visual or face-to-face format, rather than written 


 Culturally sensitive information and advice 


 Flexibility to allow for different approaches to time-keeping 


 Cross-boundary referral arrangements and establishing a nationwide network 


of practitioners who work with these communities.  


Although not explicitly stated in the Taylor review, there was some indication that the 


barriers faced by BME communities were similar to those faced by traveller 


communities, thus the following service delivery configurations may also be 


appropriate: 


 Good role models/champions from within that community 


 Gender-segregated programmes 


 Provision of child care for women (or a service that includes young children). 


6.2.4 Vulnerable groups 


For the most hard to reach and vulnerable groups a person-centred case-


management approach may be the most appropriate (Taylor, 2011). However, there 


were some insights into how to adapt services to meet the needs of specific 


vulnerable groups.  
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Homeless 


There was limited evidence of how to configure services to meet the needs of 


homeless people. However, the evidence that was available on health checks 


(Taylor, 2011) indicated that:  


 Incentives, possibly incorporating free healthy food, can encourage homeless 


people to engage with health checks 


 The setting for the health check has to be appropriate, for example out-reach 


services based in homeless shelters and temporary accommodation. 


Learning disabilities 


There was limited evidence of how to configure services to meet the needs of people 


with learning disabilities. However, the evidence that was available (Taylor, 2011) 


indicated that:  


 Information needs to be tailored to an appropriate level  


o However, this can be time consuming and resource intensive if the 


starting point is a general programme so learning from other 


programmes targeting people with learning disabilities may be prudent 


 Educating carers was important for sustainability 


o This could also be inferred to have an impact on the carer’s health 


 Programmes may need to run over longer periods of time to allow for a more 


comfortable pace of learning 


 Delivery in familiar and convenient locations 


o Consideration should be given to how people will reach the service as 


requiring special transport be provided can add an additional 


complexity, resource and time implication 


 There needs to be a shift in culture away from therapeutic nihilism and the 


idea that poor physical health is inherently linked to the person’s diagnosis 


 Staff need to be well trained in working with this group and need to be highly 


motivated to make a difference. 
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Severe mental illness 


There was limited evidence of how to configure services to meet the needs of people 


with severe mental illness. However, the evidence that was available (Taylor, 2011) 


indicated that:  


 Tailored and flexible multi-modal interventions (diet, exercise and behavioural) 


may be most appropriate in preventing/reducing antipsychotic-induced weight 


gain in adults with severe mental illness 


 Small and definable stepwise goals 


 A group setting and the peer support this provides 


 Open-ended support may be required 


 Staff need to be well trained in working with this group and need to be highly 


motivated to make a difference 


 There needs to be a shift in culture away from therapeutic nihilism and the 


idea that poor physical health is inherently linked to the person’s diagnosis. 


 Prisoners 


There was limited evidence of how to configure services to encourage prisoners to 


engage in healthy lifestyle programmes. However, the evidence that was available 


(Taylor, 2011) identified the following service delivery features:  


 Strong partnerships between prison-based health care staff and external 


agencies providing programmes is needed  


 To reduce contractual delays all relevant access rights (such as access to 


prisoner health records) need to be put in place at programme initiation 


 Access to facilities, such as gyms, and the availability of healthy foods, both 


free and purchasable, need to be considered in the context of the routine and 


regimes in which these access rights occur  


 A prison-wide approach to health promotion needs to be adopted.   


 


6.3 Targeting by gender 


Across the studies women generally seemed more willing to engage, possibly 


because the programmes naturally targeted women. Thus men were generally 
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under-represented in many of the programmes. Hence, it may be appropriate to 


specifically tailor services to the needs of men, and the following adaptations 


appeared to have been useful in the studies reviewed (Bowers, 2003; Ryan, 2010; 


Ecorys UK, 2013):  


 Men only services 


 Locations where men naturally meet (work, social clubs, cafes) 


 Services delivering interventions which link in with men’s interests (such as 


football, Wii games, Nordic walking). 


6.4 Targeting by age 


In general the main body of research did not identify any major problems with 


developing a service that targets a specific age range. In fact the research 


suggested that people in mid-life often felt excluded by adult services and too young 


for older services (Bower, 2003). However, the Age UK study which targeted the 


over 50s did identify some potential problems (see Ecorys UK, 2013; Appendix 4), 


which indicated that: 


 Labelling a service by age may invariably lead people at the lower age range 


of that service to not see themselves associated with it  


o for example Age UK’s over 50s programme generally attracted over 


60-65s 


Furthermore, considering that the remit of this guidance is not simply mid-life defined 


as 40-64 years, but also includes the 18-39 year age group for disadvantaged 


populations, there is the possibility that defining a service as ‘mid-life’ could increase 


inequalities by inadvertently excluding the groups who are most in need. The studies 


included in this pragmatic review could not address this issue thus it was deemed 


necessary to look for potential insights from any articles related to the included 


studies.  


The Beth Johnson Foundation recently considered an alternative to age-related 


definitions of aging (Wealleans, 2013). The report provides a wealth of information, 


of which some of the key messages around delivering services appear to be:  
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 Ageing is an integral part of the life course, however, viewing the life course in 


relation to chronological age stages may not be helpful for designing services  


 Instead it may be better to view life as a series of transitions and to focus on 


helping people prepare for these transitions  


 By targeting interventions at particular life stages it may encourage individuals 


to take more control of their lives and build up strong coping mechanisms for 


the future.  


6.5 Population level programmes  


This review did not identify any studies which provided information on how to deliver 


population level programmes, such as mass media public health campaigns. 


However, as this may be an important aspect to encouraging people to adopt a 


healthy lifestyle it seemed pertinent to look for potential insights from any articles 


related to the included studies.  


The HDA produced a brief report in 2004 specifically looking at public health 


campaigns (HDA, 2004).  However, this report is not mid-life specific and thus 


cannot provide specific information on the approaches that may be most successful 


to mid-life populations. Nevertheless, the report provides potentially useful insights 


into how to deliver public health campaigns (using the anti-smoking campaigns from 


the 1990s as the example):  


 Mass media campaigns are useful for changing awareness and knowledge on 


a large scale but may be most useful when combined with back up services 


and programmes on the ground  


o This may be especially true for many complex behaviour changes, 


such as increasing physical activity 


 ‘Threatening’ and ‘supportive’ styles of delivery are often both needed 


 An emotional hook is needed to engage people, such as, fear, sympathy or 


aspiration 


 TV advertising, in particular, is often better at providing threatening ‘jolt’ 


messages than more supportive messages 


 Large budgets are needed, thus careful consideration of the expected benefits 


to justify the cost outlay need to be made at the outset 
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 For media campaigns to have the most impact, media authorities generally 


need to be ‘on side’.    


7 Conclusions 


This review has provided an overview of key service delivery factors that are likely to 


be important when developing a healthy lifestyle programme. At the heart of 


delivering a good service, which people actually use and value, appears to be the 


fundamental principle of understanding the needs of the target population and having 


culturally sensitive and motivated programme staff (possibly including lay and 


community members) to drive the programme forward. Further service delivery 


considerations, such as reduced price of the service, availability of childcare, 


culturally appropriate settings and gender-specific programmes may also help 


engage the most vulnerable groups. 


7.1 Limitations 


This was a rapid and pragmatic review and as such it did not set out to be a 


comprehensive assessment of every evaluation of a UK healthy lifestyle programme 


conducted in the ‘mid-life’ population. In taking this approach there may be additional 


studies that have been missed; the most influential of which are likely to be studies in 


some of the less well-represented populations in this review, such as travellers, 


people of no fixed abode, and certain BME groups. However, the key service 


delivery findings of understanding and working with the target community to develop 


the programme, and having culturally sensitive and motivated programme staff, in 


effect advocates that the target population should be integral to the programme 


development. There are also many programmes that have been undertaken in 


specific disadvantaged and hard to reach groups and it would seem prudent to use 


the wealth of evidence of what works in these programmes to also inform service 


delivery at the outset. Adaptations to service delivery that may help encourage 


uptake in disadvantaged and hard to reach groups have been discussed in this 


review, but always at the crux of this is the ideal that the service should be 


developed and delivered ‘with’ the target population and not ‘to’ the target 


population.  
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A further limitation was the lack of studies looking at broader population measures, 


such as media campaigns to raise awareness. Furthermore, there was no evidence 


addressing how to deliver public health campaigns specifically to mid-life 


populations.  


7.1.1 Evidence gaps in relation to the scope question 
 
The studies included in this pragmatic review could not fully address the sub-


questions in the scope relating to: 


 How does effectiveness and cost effectiveness vary in relation to the 


recipient’s demographic variables? 


 How do interventions targeting single versus multiple behaviours compare?  


However, the review did highlight how services could be tailored on the basis of 


demographic factors. The review also highlighted how crucial service delivery factors 


are to programme success, which in turn is likely to strongly affect the uptake and 


maintenance of programmes, and in turn the effectiveness and cost-effectiveness of 


programmes. However, with the evidence presented here it is not possible to 


quantify how effective and cost-effective different service delivery models are at a 


whole system level, or according to recipient demographics.  


In terms of multiple versus single behaviours, there was a small amount of evidence 


to indicate that multi-modal interventions incorporating diet, exercise and behavioural 


factors may be appropriate in targeting antipsychotic-induced weight gain in people 


with severe mental illness. However, these multi-modal interventions were not 


compared with single-behaviour programmes, thus no comment can be made as to 


whether they are the most effective programme. Similarly, no comment can be made 


on the cost-effectiveness of these programmes.  


The review also highlighted the importance of involving service users in the 


development of services, which should help commissioners/providers of services 


determine whether to deliver single or multi-component interventions to their local 


population.  
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March 2014.  
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Access date: March 2014. 
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eans%20%20print%20copy.pdf Access date: March 2014. 
 
  



http://www.nice.org.uk/niceMedia/documents/gap_years.pdf

http://www.ageuk.org.uk/Documents/EN-GB/ID201168_Fit_As_A_Fiddle_Evaluation_Report_FINAL130313_FINAL.pdf?dtrk=true

http://www.ageuk.org.uk/Documents/EN-GB/ID201168_Fit_As_A_Fiddle_Evaluation_Report_FINAL130313_FINAL.pdf?dtrk=true

http://www.ageuk.org.uk/Documents/EN-GB/ID201168_Fit_As_A_Fiddle_Evaluation_Report_FINAL130313_FINAL.pdf?dtrk=true

http://www.bjf.org.uk/web/documents/resources/BJfinalreportFeb2010.pdf

http://www.nice.org.uk/niceMedia/documents/CHB7-campaigns-14-7.pdf

http://www.nice.org.uk/niceMedia/documents/CHB7-campaigns-14-7.pdf

http://www.westmidlands.wea.org.uk/publications

http://www.nice.org.uk/nicemedia/live/12067/51586/51586.pdf

http://www.nice.org.uk/nicemedia/live/12163/57041/57041.pdf

http://www.bjf.org.uk/web/documents/page/ProjectreportfinalversionMay2013LWealleans%20%20print%20copy.pdf

http://www.bjf.org.uk/web/documents/page/ProjectreportfinalversionMay2013LWealleans%20%20print%20copy.pdf
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Appendix 1: Flow diagram of included studies  
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Appendix 2: Excluded studies  


Study (n=16) Where 


found 


Reason for 


exclusion 


Any relevant 


insights? 
Future sight loss UK (1): The economic impact of 
partial sight and blindness in the UK adult 
population Executive summary. Report prepared 
for RNIB by Access Economics Pty Limited June 
2009 


Call for 
evidence 


Outcomes – 
Not service 
delivery 
 


NA 


Ritchie, K., Carriere, I., Berr, C., Artero, S., & 
Ancelin, M.L. (2010). Designing prevention 
programmes to reduce incidence of dementia: 
Prospective cohort study of modifiable risk factors. 
BMJ. 5(341):c3885.  


Call for 
evidence 


Outcomes – 
Not service 
delivery 
 


NA 


Naz, I. Mobilising Bodies, Mobilising Minds: Action 
research supporting Black 
Asian and Minority Ethnic (BAME) groups to take 
part in sustainable physical activity. Workers’ 
Educational Association, 2011. Available from: 
http://www.westmidlands.wea.org.uk/publications.  


PHAC Outcomes – 
Not service 
delivery 
 


Yes – some 
useful insights 
on barriers for 
BME groups 


http://www.westmidlands.wea.org.uk/publications 
Moving towards fitness (CRBH) 


PHAC Outcomes – 
Not service 
delivery 


NA 


http://www.westmidlands.wea.org.uk/publications 
Our health our action (trandrusti) 


PHAC Outcomes – 
Not service 
delivery 


NA 


http://www.westmidlands.wea.org.uk/stokehealth 
CHEST (ongoing till 2017) 


PHAC Outcomes – 
Not service 
delivery 


NA 


http://www.westmidlands.wea.org.uk/clhl 
CLHL (ongoing – pilot phase reported July 2013) 
https://dl.dropboxusercontent.com/u/31879621/CL
HL%20External%20Evaluation%20Executive%20S
ummary%20V1%2009-04-2013.pdf 


PHAC Outcomes – 
Not service 
delivery 


NA 


Health effects of the London bicycle sharing 
system: health impact modelling study' James 
Woodcock et al. 
http://dx.doi.org/10.1136/bmj.g425  


PHAC Outcomes – 
Not service 
delivery 


NA 


Anderson, J. W., E. C. Konz, et al. (2001). "Long-
term weight-loss maintenance: a meta-analysis of 
US studies." American Journal of Clinical Nutrition 
74(5): 579-584.  


Review 1 
– list of 
full text 
studies 


Outcomes – 
Not service 
delivery 


NA 


Amireault S, Godin G, Vezina-Im LA. Determinants 
of physical activity maintenance: a systematic 
review and meta-analyses. Health Psychology 
Review. 2013 Mar;7(1):55-91.  


Review 1 
– list of 
full text 
studies 


Outcomes – 
Not service 
delivery 


NA 


Gourlan MJ, Trouilloud DO, Sarrazin PG. (2011) 
Interventions promoting physical activity among 
obese populations: a meta-analysis considering 
global effect, long-term maintenance, physical 
activity indicators and dose characteristics. Obesity 
Reviews 12(7) E633-E645. 


Review 1 
– list of 
full text 
studies 


Outcomes – 
Not service 
delivery 


NA 


Fjeldsoe B, Neuhaus M, Winkler E, Eakin E. 
(2011). Systematic Review of Maintenance of 
Behaviour Change Following Physical Activity and 
Dietary Interventions Health Psychology 30:1;99-
109.  


Review 1 
– list of 
full text 
studies 


Outcomes – 
Not service 
delivery 


NA 



http://www.westmidlands.wea.org.uk/publications

http://www.westmidlands.wea.org.uk/publications

http://www.westmidlands.wea.org.uk/publications

http://www.westmidlands.wea.org.uk/stokehealth

http://www.westmidlands.wea.org.uk/clhl

https://dl.dropboxusercontent.com/u/31879621/CLHL%20External%20Evaluation%20Executive%20Summary%20V1%2009-04-2013.pdf

https://dl.dropboxusercontent.com/u/31879621/CLHL%20External%20Evaluation%20Executive%20Summary%20V1%2009-04-2013.pdf

https://dl.dropboxusercontent.com/u/31879621/CLHL%20External%20Evaluation%20Executive%20Summary%20V1%2009-04-2013.pdf

http://dx.doi.org/10.1136/bmj.g425
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Study (n=16) Where 
found 


Reason for 
exclusion 


Any relevant 
insights? 


Murray J, Craigs CL, Hill KM, Honey S, House A. A 
systematic review of patient reported factors 
associated with uptake and completion of 
cardiovascular lifestyle behaviour change. BMC 
Cardiovascular Disorders. 2012 08 Dec;12(120).  


Review 1 
– list of 
full text 
studies 


Outcomes – 
Not service 
delivery 


NA 


McLean, N., S. Griffin, et al. (2003). "Family 
involvement in weight control, weight maintenance 
and weight-loss interventions: a systematic review 
of randomised trials." International Journal of 
Obesity & Related Metabolic Disorders: Journal of 
the International Association for the Study of 
Obesity 27(9): 987-1005. 
 


Review 1 
– list of 
full text 
studies 


Outcomes – 
Not service 
delivery 


NA 


Stralen, M. M. v., L. Lechner, et al. (2010). . 
"Determinants of awareness, initiation and 
maintenance of physical activity among the over-
fifties: a Delphi study." Health Education Research 
25 (2) 233-247  


Review 1 
– list of 
full text 
studies 


Outcomes – 
Not service 
delivery 


NA 


Ecorys UK with Centre for Social Gerontology, 
University of Keele. Fit as a Fiddle: Final evaluation 
report. Age UK, 2013. Available from:. 
http://www.ageuk.org.uk/Documents/EN-
GB/ID201168_Fit_As_A_Fiddle_Evaluation_Report
_FINAL130313_FINAL.pdf?dtrk=true. 


Ad hoc 
web 
search 


Population – 
Age range 
(approx. 75% 
over 60) 


Yes – although 
not the right age 
range, the 
service delivery 
information did 
have insights for 
developing age-
specific services 
and also some 
insights on 
targeting men 


 
 


 
  



http://www.ageuk.org.uk/Documents/EN-GB/ID201168_Fit_As_A_Fiddle_Evaluation_Report_FINAL130313_FINAL.pdf?dtrk=true

http://www.ageuk.org.uk/Documents/EN-GB/ID201168_Fit_As_A_Fiddle_Evaluation_Report_FINAL130313_FINAL.pdf?dtrk=true

http://www.ageuk.org.uk/Documents/EN-GB/ID201168_Fit_As_A_Fiddle_Evaluation_Report_FINAL130313_FINAL.pdf?dtrk=true
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Appendix 3: PHAC studies submitted after search dates  


The following studies were submitted by PHAC members after the end of the search 
period (post 21st February 2014). They could not be considered for inclusion in the 
review due to time constraints but are presented here for interested readers.  
 


Study reference Date submitted 


by PHAC 
Type of programme 


Evaluation of Living Streets' Fitter for 
Walking Project, 2012. 
http://www.apho.org.uk/resource/item.


aspx?RID=116135  


2
nd


 May 2014 The Fitter for Walking project was a 
community based project delivered by 
Living Streets in conjunction with Local 
Authorities, Community Groups and 
residents to promote walking by 
making improvements to the 


environment.  


Hunt K, Wyle S, Gray C, et al. A 
gender-sensitised weight loss and 
healthy living programme for 
overweight and obese men delivered 
by Scottish Premier League football 
clubs (FFIT): a pragmatic randomised 
controlled trial. Lancet, 2014; 383: 


1211-21.  


9th April 2014 A weight loss programme  delivered by 
community coaching staff to 747 male 


football fans aged 35-65.  


  



http://www.apho.org.uk/resource/item.aspx?RID=116135

http://www.apho.org.uk/resource/item.aspx?RID=116135
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Appendix 4: Individual programmes within the evaluations of 


multiple programme  


Bower et al (2003) 


Individual 
programmes 


(n=8) 


Activities Target population 
Main setting 


for delivery 


Hull and East 
Riding NHS 


Trust 


Resource pack; training pack; 
training courses on use of the 


training pack 


Members of the public, 
employed people and people 
approaching or thinking 


about retirement 


Community 


North 
Nottinghamshire 
Health 
Authority, later 


Ashfield PCT 


Four-day training course on health, 
financial, benefits, social 


interaction, etc. 


People working for local NHS 
and local authority agencies; 
the business sector, 
concentrating on the main 
industries in the area; and 
unemployed people in the 


mid-life age group 


Workplace 
and 


community 


Agewell, at Age 
Concern 


Sandwell 


Health checks in the workplace; 
Physical exercise programme in the 
workplace; Resource pack; Leisure 


pass programme 


Employees of small and 
medium sized businesses in 


the area 


Workplace 
and 


community 


East Devon 
PCT and 
located within 
Council of 
Voluntary 


Service 


Health checks and advice to 
community residents and farmers 


Three groups: employees of 
small businesses; farmers; 


community residents 


Community – 
rural  


Osteoporosis 
Dorset 


Health checks to women aged 56–
65 in three GP practices; Lifestyle 


workshops; Health fair 


Women aged 56-65 
registered with GP practices 


Primary care 


Age Concern 
Hackney 


Health checks for community 
residents; Individual health plans; 
Physical exercise as part of 


individual health plans 


People aged 50–65 living in 
the area, with a specific 
focus on unemployed women 
and women who had 
experienced mental health 


difficulties 


Community 


Southwark 
Active – Guy’s 
and St Thomas’ 


Acute Trust 


Establishment and development of 
website IT training for community 
residents aged 50–65; Promotion of 


physical and social activities 


People aged 50-65, with a 
more targeted approach for 
BME and unemployed 


people 


Community 


Beth Johnson 
Foundation – 
North 


Staffordshire 


Understand health beliefs of target 
population; Develop community-
based advisory service; Training of 


peer advisers 


Local people aged 50-65 
living within 4 areas of 


Staffordshire 


Community 
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Ryan (2010) 


Individual 
programmes 
(n=32) 


Activities Target population 
Main 


setting for 
delivery 


Great Life, 
Essex 


Lifestyle advice in group seminars 
(including healthy eating, physical 


activity, stress management, sleep).  


Patients with long term 
medical conditions (including 
diabetes, obesity, and 


COPD) 


Community 


10% Club, 
Plymouth 


Free 10 week healthy lifestyle 
programme with an emphasis on 
losing 10% body weight by the end of 


the programme 


Low SES adults with a BMI 
of 30-35 


Community 


Active for 
Health, 


Coventry 


12 week GP exercise referral 
programme, individualised training 
plan is put together and small charge 


to use local facilities.  


Over 16s referred by GPs Community 


Active Health 
Scheme, 
Lancaster and 


Morecombe 


A personalised exercise programme  Over 16s referred by GPs 
(most were obese) 


Community 


Apnee Sehat 


West Midlands  


Healthy lifestyle seminars, health 
screening at religious festivals, sign 
posting to physical activity 
opportunities, culturally appropriate 


health promotion activities 


South Asian Communities Community 


Cook and Eat 
Sessions 


Surrey 


Cookery sessions  People in disadvantaged 
groups (including adults with 
learning disabilities, low 


SES). 


Community 


Diabetes 
Community 
Champions, 
Diabetes UK, 


London 


Community champions are trained to 
provide education sessions about 
diabetes – risk factors and 
prevention as well as awareness 


raising about the condition.  


People from BME 
communities 


Community 


Drivers Health, 
Nuneaton and 


Bedworth 


Healthy lifestyle advice, signposting 
to use health services, advice on 
healthy meals in workplace cafes, 


and workplace health days 


People who drive for a living 
– taxi drivers, bus and 
delivery van drivers in 


disadvantaged areas 


Community 


Early 
Identification 


Project, Surrey 


Diabetes UK 


Risk assessment sessions and 
lifestyle information, with a focus on 
BME groups. Also publicity and 
information sent to all GPs and 
pharmacies during the same time 


period 


People visiting mosques, 
community venues and 
pharmacies and other busy 


sites such as high streets 


Community 


Fit Fans, Hull 12 week weight management 
programme. Participants take part in 
healthy lifestyle workshops followed 
by supervised physical activity that 
increases in intensity and can be 


replicated at home 


Men aged 40-65 years in 
deprived areas who want to 
lose weight and improve 


fitness 


Community 


Fit for Fun, 
Redbridge 


Provides 20 weeks of a selected 
physical activity to community groups 
for example chair based exercise , 


Adults who are 
sedentary/hard to reach 


Community 
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Ryan (2010) 


Individual 
programmes 
(n=32) 


Activities Target population 
Main 


setting for 
delivery 


Bhangra dancing, aerobics, tai chi 


etc 


Food Net, 
Birmingham 


5 week cook and taste programme 
delivered by locally recruited Food 
Health Advisors in community 
venues. Emphasis on healthy, tasty 


and affordable meals 


Areas with high indices of 
deprivation 


Community 


Go4Life, Essex 


 


A healthy lifestyle course that 
focuses on health eating, increasing 
physical activity, emotional wellbeing 


and barriers to healthy lifestyles 


Adults aged 19+ who want to 
find out about how to have a 


healthier lifestyle 


Community 


Healthy Eating 
on a Budget, 


Wirral 


Healthy eating programme covering 
balanced diet and key healthy eating 
messages also includes cooking and 


eating healthy recipes 


People living in a health 
action area – especially most 


deprived wards 


Community 


Healthy Hearts, 
Nottinghamshire 


Used arts, dance and creative 
activities to get across key healthy 


lifestyle messages 


Adults with learning 
disabilities 


Community 


Healthy Weight,  


Brighton and 


Hove 


Provides a 12 week group 
programme ‘Shape Up’ about key 
nutrition issues including reading 
food labels and ‘count your portions’ 
to ensure a balanced diet. Also take 
part in gentle exercise and 
encouraged to raise levels of 
physical activity. People can receive 


1-1 support for up to six months 


Adults with a BMI of 26-40  Community 


Keep Well and 
Well North, 


Scotland 


Health check, combined with 
appropriate health/social intervention 


including brief alcohol intervention 


Adults aged 45-65 in the 
15% most deprived 


communities including rural  


Community 


Lighten Up,  


South 


Birmingham 


Call centre referral to a 12 week 
weight loss programme 


People with a BMI over 30 in 
areas of deprivation 


Community 


Measure Up 
Roadshow 


Diabetes UK 


A mobile unit providing risk 
assessment and general healthy 
lifestyle information about how to 


prevent type 2 diabetes 


General public especially 
those at risk and 
undiagnosed, with a specific 


focus on BME groups 


Community 


Men’s Health,  


Nuneaton and 


Bedworth 


Health check, lifestyle information 
and advice. Referral and signposting 


to other services as appropriate 


Men aged 50-74 in places 
where they meet such as 
pubs and social clubs, 


workplaces and job centres 


Community 


One Body, One 


Life, Coventry 


10 week programme focusing on 
healthy eating and physical activity 
running in schools and community 
settings 


Families interested in a 
healthy lifestyle , people with 
learning disabilities and their 
carers, over 55s 


Community 


Plants to Plates, 
Wirral 


An allotment project focussed on 
growing and eating seasonal and 


healthy fresh produce 


Adults with depression, 
mental health problems and 
those wanting to increase 


Community 
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Ryan (2010) 


Individual 
programmes 
(n=32) 


Activities Target population 
Main 


setting for 
delivery 


 physical activity levels 


SACHE 
Campaign – 
Diabetes, 


London 


Pilot project undertaken using 
Bollywood style DVD within an 
education and awareness raising 
sessions about diabetes, risk factors, 
prevention and signposting to 


services 


South Asian community aged 
over 25 years  


Community 


Saheli Women’s 
Group and 
Saheli 
Adventure 
Group, 


Birmingham 


A women only gym and fitness 
centre, which encourages and 
supports women to become fitness 


instructors 


Asian women and girls Community 


Seek Diabetes 


Awareness 
Charity, East 
and West 


Midlands 


 


Diabetes screening sessions, with 
onward referral to GPs if appropriate 
and information about prevention and 


healthy lifestyles 


BME groups, especially 
South Asian  


Community 


Shapes, Dudley Twice weekly programme of exercise 
and nutrition information. Sets a 5% 
weight loss target 


People who have completed 
a commercial weight loss 
programme and brought their 


BMI to below 30 


Community 


Slimmers’ 
Kitchen, 


Dudley 


12 week cookery sessions, walks, 
with a focus on 5% weight loss 


People living in 40% most 
deprived areas and with a 
BMI over 30 (or 27.5 for 


people of Asian origin) 


Community 


Well London 
Project 


Be Well, Be 


Creative 


Cultural activities such as dance and 
drama which provide an alternative 
to sport and promote a sense of 


community and mental well-being 


Residents in 11% most 
deprived areas of London  


Community 


Well London 
Project, Buywell 


Project 


This project aims to increase the 
supply of healthy eating options 
through work with local food retailers, 
and building infrastructure where 
required through community cafes, 


food co-ops and similar 


Residents in 11% most 
deprived areas of London  


Community 


Well London 
Project 


Eat Well Project 


This project aims to increase the 
take-up of healthy choices and bring 


people together to celebrate food 


Residents in 11% most 
deprived areas of London  


Community 


Weight Busters, 


Nuneaton and 


Bedworth 


Aims to provide an affordable 
alternative to commercial weight loss 
programmes. Sets a 5% weight loss 
target. Trains local volunteers to run 


classes 


People with BMI over 30 and 
low SES 


Community 


Weigh of Life, 
Wirral 


9 week healthy eating and healthy 
lifestyle project incorporating a 


healthy walk 


People aged over 16 with a 
BMI of 25-35 and living in 


deprived areas 


Community 
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Taylor (2011) 


Individual 
programmes 


(n=24) 


Activities Target population 
Main setting 


for delivery 


10% Club 
(Plymouth) 


Free 10 week healthy lifestyle 
programme with an emphasis on 
losing 10% be the end of the 


programme 


Low SES adults with a BMI 
30-35 kg/m2 


Community 


Apnee Sehat 
(Coventry) 


Healthy lifestyle seminars, health 
screening at religious festivals, 
sign posting to physical activity 
opportunities, culturally 
appropriate health promotion 


activities 


South Asian communities Community – 
religious 


festivals  


CASHA 50 plus 


(London) 


Diabetes awareness raising 
activities, diabetes risk screening, 
improve diet, exercise and 
healthcare access, one-to-one 


drop in advice 


Over 50s Latin American 
community and their 


dependants 


Community 


Choosing the 
Chance to 
Change 


(Westminster) 


8 week education programme on 
diet and exercise, exercise 
sessions, supermarket visits, and 


goal setting  


Adults with learning 
disabilities who are 


overweight/obese 


Community 


Cromwell House 
weight clinic 


(Manchester) 


Self-referral to weekly group 
discussion sessions, with a focus 


on healthy eating 


Adults with severe mental 
illness who were concerned 


about their weight 


Community – 
mental health 


service  


Diabetes 
UK/NHS Surrey 
Early 
Identification 


project 


Diabetes screening, lifestyle 
advice, GP referral as needed 


Ethnic minority/faith group  Community – 
Mosque 


Fit for life (Devon) Tailored programme of weekly 
exercise, exercise DVD, and 


healthy living calendar  


Adults with learning 
disabilities with low levels of 


physical activity 


Community 


Happy Hearts 
(Nottingham) 


Health check, goal-setting, 
signposting to preventative 


services,  


Low SES adults aged 40-74 
and registered with a GP, 


referral to GP is needed 


Primary care 
and 


community 


Keep Well 
(Scotland) 


Health check, combined with 
appropriate health/social 
intervention including brief alcohol 


intervention 


Low SES adults aged 45-64 
and registered with a GP 


Primary care 


Keep Well in 
Prisons 


(Scotland) 


Cardiovascular screening, 
appropriate health/social 


intervention, follow-up as needed  


Prisoners age 35+ Prison  


Khsuh Dil 


(Edinburgh) 


Screening for risk factors, one-to-
one nutritional support, cookery 


and exercise classes 


South Asian adults Community 


Keep Well Gypsy 
& Travellers 


(Lothian) 


Cardiovascular screening, 
appropriate health/social 


intervention, follow-up as needed  


Travellers aged 35+ living on 
authorised and unauthorised 


sites 


Community 
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Taylor (2011) 


Individual 
programmes 


(n=24) 
Activities Target population 


Main setting 
for delivery 


Keep Well Gypsy 
& Travellers 


(Lanarkshire) 


Cardiovascular screening, 
appropriate health/social 


intervention, follow-up as needed 


Travellers aged 35-64 living 
on authorised sites 


Community 


Learning 
disability diabetes 
prevention group 


(Sandwell) 


Fortnightly group education and 
interactive sessions including food 


preparation 


Adults with learning 
disabilities who have 
impaired glucose regulation 


or diabetes 


Community 


Lighten Up (S 
Birmingham) 


Call centre referral to a 12 week 
weight loss programme  


Low SES adults with BMI 
>=30 kg/m2 


Primary care 
funded use 
of local 
weight 
management 


services 


NHS Health 
Check North East 
Essex: 
Colchester 


Mosque 


NHS health check South Asian men primarily 
aged 40+ 


Community – 
Mosque  


NHS Health 
Check N E 
Essex: Jobcentre 


Plus 


NHS health check, referral to GP 
is needed, free fruit and 
vegetables, some free leisure 


memberships 


Registered job seeker’s 


allowance claimants 


Job centre 


NHS Health 
Check N E 
Essex: 
Temporary 


accommodation 


Cardiovascular risk assessment, 
£10 leisure voucher, bag of fruit 


and vegetables 


Adults aged 40+ living in 
temporary accommodation 


Temporary 
accommodati


on  


New life, New 
you 


(Middlesbrough) 


Social marketing, diabetes 
assessment, and 10 week 
exercise programme for specific 
high risk groups, activities 
vouchers for lower risk groups, 


and GP referral for very high risk 


Low SES adults aged 45-65 Community 


Seek Diabetes (E 


Midlands) 


Health screening, referral to GP is 


needed 


South Asian adults Community – 


‘events’  


Slimmer’s 
Kitchen (Dudley) 


Adaptation of 12 weeks Slimmer’s 
kitchen model with a foundation 
course in healthy eating, and a 


5% weight loss goal 


Adults with mild to moderate 
learning disabilities who were 
overweight or obese and low 


SES 


Community 


Slimmer’s 
Kitchen (Dudley) 


12 week cookery sessions, walks, 
with a focus on 5% weight loss 


Overweight adults (BMI 
stratified by co-morbidities 
and ethnicity) aged 18+ and 


low SES 


Community 


Weight Busters 
(Nuneaton) 


Weekly weight management 
programme, with 5% weight loss 


target 


Low SES overweight adults 
(BMI >30)  


Community 


Well-being 
Support 


Nurse led consultations in 
secondary care (4-6 


Adults with severe mental 
illness  


Secondary 
care  
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Taylor (2011) 


Individual 
programmes 


(n=24) 
Activities Target population 


Main setting 
for delivery 


Programme 
(national pilot, 
local 
implementation 


Kent) 


consultations), health and lifestyle 
check, referral to GP or specialist 


as needed  
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Appendix 5: Insights on service delivery from excluded studies 


Ecorys UK (2013) 


Type of 


programme 


Age UK’s fit as a fiddle programme. This was a national programme delivered to 


people aged over 50 in England using a £15.1 grant from the Big Lottery Fund’s 


wellbeing programme. A range of activities were delivered to improve healthy eating, 


levels of physical activity and mental wellbeing through locally led projects. A cascade 


training model was used to help volunteers to deliver activities with specific target 


groups including BME and faith communities, and older men. Overall, fit as a fiddle 


supported 375,392 older people.  


General 


service 


delivery 


insights 


 Local advertising (especially local newspapers), existing partnerships and word of 


mouth were important for recruitment 


 Offering sessions in evenings and weekends was important for working people  


 To attract men, the service has to be men-specific/men only 


o Men enjoyed services such as football, cycling, Wii games, Nordic 


walking 


 To attract BME groups and maintain engagement a good peer mentor was found 


to be important 


 There were a lot of issues with the cascade training model with some project co-


ordinators feeling that they did not have clear guidelines on things such as 


managing volunteers 


 There was a difficulty in collecting data to monitor the service, with some co-


ordinators feeling that the administration burden was too resource intensive. 


Attracting 


‘younger 


older people’ 


aged 50-59 


 Day sessions were not accessible for working people 


 Younger older people did not associate themselves with Age UK  


 The stakeholders did not always feel that the programme was aimed at under 60s 


(despite it being aimed at 50+) 


 People in their 50s did not like going to over 50s sessions 


 By saying 50+ the service tended to reach 60-65+.  


Learnings 


that may be 


useful for 


mid-life 


people 


 If a general mid-life service aims to reach 40+ for the general population, it could 


be that it inevitably becomes a 50+ service 


 Being mid-life may not be a label many people wish to associate themselves with 


 Defining a service by age may mean that disadvantaged people aged 18-39 will 


be excluded, and therefore could represent an inequality.  
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Naz (2011) 


Programme 


details 


The Worker’s Education Association (WEA) Community Research for Better Health 
(CRBH) project funded by the Big Lottery. The aim of the programme was to work with 
local BME communities to help identify the barriers to physical activity faced by this 


community. This is phase 1 of a 3-phase project.  


Intervention There was no intervention. This was a barriers study which used semi-structured 
questions to elicit BME community members’ views on health and physical activity.  


Age, setting 


and delivery 


Target group: BME 


Age: 18+ 


Setting: Community in East midlands 


Delivery: Community researchers 


Evaluation 


details 


Thematic analysis.  


Programme 


success  


 The programme found that it was possible to illicit the views of BME groups to 


enable them to determine the main barriers to PA.  


Key service 


delivery 


themes 


 The delivery of PA to BME groups has to be culturally appropriate, which includes: 
o Gender-segregated PA programmes 
o Appropriate languages 
o Good role models/champions from within the community 
o Low cost programmes 


o Provision of child care for women. 


Other 


insights  


 Many of the barriers for BME groups do not differ too significantly to those faced 
by non-BME communities (e.g. cost, lack of motivation, childcare issues, local 
parks and facilities not being accessible) 


 However, within specific communities there was the notion of viewing exercise as 
a self-indulgent activity; as a result physical activity becomes a low priority for 
many people 


 Cultural barriers included the lack of gender-segregated physical activity 
programmes for men and women, lack of culturally competent choices, language 


barriers, lack of role models and lack of information in a suitable format. 


 
 








Section A: CPH to complete 


Name: Oliver Mytton 


Job title: Honorary Specialty Registrar 
Address: Centre for Diet and Activity Research (CEDAR),  


MRC Epidemiology Unit 
University of Cambridge School of Clinical Medicine 


Guidance title: Disability, dementia and frailty in later life - mid-life 
approaches to prevention 


Committee: PHAC D 


Subject of expert 
testimony: 


Promoting Brain Health: Delaying dementia: evidence 
from observational studies 


Evidence gaps or 
uncertainties: 


[Please list the research questions or evidence 
uncertainties that the testimony should address] 


What is the evidence linking the behavioural risk factors of alcohol consumption, diet, 
physical activity and smoking with the development of dementia? 
What is the evidence linking related “biological” risk factors: obesity, diabetes, blood 
pressure and blood cholesterol? 
 
Section B: Expert to complete 


Summary testimony: [Please use the space below to summarise your 
testimony in 250 – 1000 words – continue over page if 
necessary ] 


A review of the observational evidence linking four behavioural risk factors and four 
medical risk factors with dementia was presented. This work was part of a broader 
piece of work undertaken by the UK Health Forum concerning the development of a 
primary prevention agenda around dementia, and integrating this with the prevention 
of other non-communicable diseases. For this reason the review focused on four 
behavioural risk factors (alcohol, diet, physical activity and smoking) and four linked 
medical risk factors (blood pressure, diabetes, obesity and serum cholesterol) that 
are linked both to dementia and many of the major non-communicable diseases. 
Unlike the remit of the PHAC, the UK Health Forum review was not restricted to mid-
life exposures. 
 
Aetiology of dementia 
Before discussing the evidence from observational studies a number of observations 
were made about our present understanding of the aetiology of dementia. First some 
authors have advocated a life-course model for conceptualising dementia 
development. This model suggests that there may be a variety of factors that an 
individual may be exposed to throughout or during life, which may either protect 
against or increase the risk of developing dementia in later life. This model suggests 
that development of dementia (at least for some people) may be an inevitable 
consequence of becoming old, and it may be more helpful to think of delaying the 
onset of dementia rather than preventing dementia. Second within cardiovascular 
disease, it is well established that a set of behaviours (e.g. physical inactivity) 
contributes to the development of a set of medical or intermediate risk factors 
(presentation of which will be influenced by genetic factors) which lead to the 
development of sub-clinical disease (e.g. atherosclerosis) and subsequently 
symptoms and disability. A similar conception of disease aetiology may be 







appropriate for dementia, and it is thought that medical risk factors can contribute to 
changes in the brain (e.g. loss of neurones, plaque formation and inflammation) 
which are thought to have a role in development of dementia. Third the review has 
not made a distinction between the different types of dementia (principally 
Alzheimer’s and vascular), because it is often hard to reliably identify the two in 
epidemiological studies (e.g. pathology studies indicate a large degree of overlap), 
and even when they are separated it appears as if the relationships between risk 
factor and the two major types of dementia are similar. Fourth it was also noted that 
age-specific incidence of dementia has declined markedly in several western 
countries. While the reasons for the decline are not known, one favoured explanation 
is that the reduction in vascular risk (e.g. due to smoking cessation and medical 
management) that has led to a marked reduction in the incidence of stroke and heart 
disease, has also lead to a reduction in dementia incidence.  
 
Review methods 
A systematic review of Pubmed was undertaken to identify existing systematic 
reviews of the epidemiological evidence linking the four behavioural risk factors and 
four medical risk factors with dementia. Full description of the methods (and findings) 
is included in the UK Health Forum report. [1] 
 
Review findings 
There is some observational evidence to link the four behavioural risk factors 
(alcohol, diet, physical activity and smoking) and dementia. There is also 
observational evidence linking other vascular risk factors (diabetes, blood pressure, 
obesity and serum cholesterol) to dementia. Given the importance of the behavioural 
risk factors in the development of these vascular (or medical) risk factors, this may 
strengthen the evidence linking these behaviours to dementia. 
 
The observational evidence is of variable quality (e.g. consistency of observed 
associations, replication in different populations, and adjustment for confounders). 
Nonetheless for some behaviours, noticeably physical activity and smoking, where it 
is consistent and appears robust to adjustment for potential confounders, it is 
persuasive. [2,3] It should also be noted that there are some short-term trials of 
physical activity in older people showing improvements in cognition.  
 
The associations between diet and dementia have not (yet) been well explored (or at 
least not been reported in systematic reviews). [4,5] Despite this, because of the 
strong evidence linking diet to a set of medical risk factors, which in turn are linked to 
dementia, it seems likely that associations between diet and dementia do exist. Most 
authors favour a U- or J-shaped relationship between alcohol consumption and 
dementia. However the point at which excess consumption of alcohol increases risk 
of dementia has not been clearly characterised. [6] 
 
Most of the epidemiological evidence has emerged in the last 10 years. The nature of 
the evidence at present largely permits us to comment on whether there is an 
association. Some work has looked at how the association may be modified by age 
or genetic factors (APOE gene), but less work has considered how the associations 
may vary for other sub-groups (e.g. different ethnic groups). Studies that have looked 
at different age-groups (typically mid-life vs late-life) tend to suggest that mid-life may 
be particularly important in terms of dementia risk, which might be consistent with 
other work suggesting that the dementia arises from long-term pathological changes 
in the brain. Very little work (in terms of systematic reviews) has considered how the 
different risk factors may interact to cause dementia. 
 
On the basis of the observational evidence there have been several trials launched in 







Europe, typically involving modifying a set of behaviours and medical risk factors, to 
understand the effect on cognition or dementia. [7,8] 
 
Summary 
Broadly the observational evidence supports “a vascular hypothesis” to the aetiology 
of some dementias (both Alzheimer’s dementia and vascular dementia). Stronger 
trial evidence may take many years to emerge (and indeed may not be possible 
given the strong medical indication for treatment of vascular risk factors in mid and 
late-life). If we accept that the observational evidence is likely to indicate a true 
causal relationships (as many researchers suggest), then it seems appropriate to 
align advice around the prevention of dementia with the prevention of cardiovascular 
disease. Other additional factors (not considered here: e.g. depression and head 
injuries) might also be important in the prevention of dementia. 
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1. Introduction 
Many middle-aged people have one or more risk factors for chronic diseases, such as smoking, high 


blood pressure, raised lipid levels, a low level of physical activity and obesity. Chronic diseases are 


associated with substantial disability and frailty (Hoeymans et al., 2012; Majer et al., 2011; Melzer et 


al., 1999; Spiers et al., 2005). Preventive interventions targeted at middle-aged people such as 


smoking cessation in programs and interventions aimed at increasing physical activity result in 


health gains through the prevention of chronic diseases and therefore increase life expectancy and 


delay the onset of disability later in life (NICE, 2013). Data about the effects and costs of preventive 


interventions are needed to determine which interventions targeted at changing lifestyle behaviours 


are most effective and cost-effective. This information is valuable for professionals within the public 


health sector and beyond, both at national and local levels for evidence-based guideline 


development and recommendations for daily practice (NICE, 2013). 


As most lifestyle interventions targeted at middle-aged people result in the prevention of chronic 


diseases in later life, a model is needed to translate the short-term effectiveness of the interventions 


into the reduction in chronic diseases over a longer time period (Buxton et al., 1997). Furthermore, a 


model may be necessary to calculate quality-adjusted life years (QALYs) based on intermediate 


outcomes as well as the long term impact on the demand for health care and social care. 


Health care programs that increase life expectancy of patients may create additional consumption of 


medical goods and services in so-called ‘added life-years’. Added years are those years that would 


not have been lived without the intervention. While part of this medical consumption in added years 


is directly related to the intervention, other costs in added years are not directly related to the 


interventions and are termed costs of ‘unrelated medical care’. The distinction between related and 


unrelated future medical costs is less clear in the area of prevention than of cure, as interventions 


are often targeted at the general population instead of diseased populations. Moreover, as 


preventive interventions usually influence a variety of diseases the distinction between related and 


unrelated becomes even more arbitrary. Although it has been shown that ignoring costs of unrelated 


diseases is in conflict with the decision rules of cost effectiveness (Feenstra et al., 2008; Lee, 2008; 


Meltzer, 1997; Meltzer, 2008; van Baal et al., submitted), in practice, in the evaluation of public 


health program costs of diseases that are known to be causally related to the risk factor are included 


while costs of other diseases are ignored (Anokye et al., 2014; Bolin et al., 2009; Taylor et al., 2011; 


Trueman et al., 2010).  


The general objective of the current study is to perform a model-based analysis to estimate the costs 


and benefits of interventions for middle-aged people to prevent or delay the onset of disability, 


frailty and dementia in later life. In these analyses we will investigate the influence of including 


future medical costs on the outcomes. In the first PHAC meetings, it was decided that in order to 


answer these rather broad questions the focus would be on physical activity and dementia. 


Therefore, the more specific objective of the study is to estimate the costs and benefits of 


interventions aimed at increasing physical activity in the prevention of dementia in later life.  
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This report is structured in the following manner. Chapter two provides an introduction to the field 


of dementia and gives an overview of the currently available models in the field of dementia and 


physical activity. Chapter three describes the model structure, the model input parameters and the 


data sources and methods used to estimate the model parameters. Chapter four presents the model 


predictions in terms of life expectancy, quality-adjusted life expectancy and costs in several 


scenarios.  In chapter five, results of the cost-effectiveness of interventions that promote physical 


activity are presented.  In chapter 6 we will present the results of several sensitivity analyses with 


the aim of exploring the robustness of our findings in chapters 4 and 5. Chapter seven describes the 


conclusion and recommendations for further research.  
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2. Literature review 
 


2.1 Dementia 


Dementia is caused by permanent damage or death of brain cells and is characterized by symptoms, 


such as the loss of memory, language, orientation, thinking, learning capacity and judgement.  In 


addition, dementia is often accompanied by impairments in social behaviour and emotional control. 


Several diseases cause dementia. Alzheimer’s disease is the major cause of dementia and is 


estimated to account for about 60% of dementia cases. Vascular dementia associated with stroke is 


the second major cause (Luengo-Fernandez et al., 2010; WHO, 2012). Because the onset of dementia 


is gradual, the early stage of the disease, associated with symptoms such as short-term memory loss 


or difficulty with communication, is often overlooked and related to older age. In the middle stage, 


symptoms worsen and limitations become more apparent, increasing the need for support. The final 


stage of the disease is associated with serious memory disturbances, resulting in nearly total 


dependence. As a result, dementia is one the major causes of disability in older people worldwide. 


No treatment is available to cure dementia. Therefore current drug treatments and non-drug 


interventions mainly focus on the reduction of symptoms. The three available cholinesterase 


inhibitors donepezil, galantamine and rivastigmine are found to be associated with a delay in disease 


progression up to about 3 months, but without any proven associated change in life expectancy 


(NICE, 2011).  


The social and economic burden of dementia for society is high. Worldwide, there are more than 35 


million people with dementia and each year 7.7 million new cases are diagnosed (WHO, 2012). Due 


to ageing, the number of people with dementia is projected to increase to 65.7 million in 2030 


(WHO, 2012). In the UK, the number of people with dementia is estimated to be 820,000 and 


annually 163,000 new cases occur in England and Wales (Luengo-Fernandez et al., 2010). The total 


number of deaths annually attributable to dementia is estimated to be over 59,000 (Dementia UK, 


2007). Projections of the future number of people with dementia predict an increase from 680,000 


cases in 2005 to 940,000 cases in 2021 and 1,735,000 in 2051 (Dementia UK, 2007). Total societal 


costs for dementia in the UK in 2010 were estimated to be £23 billion, comprising £1.2 billion for 


health care costs, £9.1 billion for long-term care and £12.4 billion for unpaid carers and productivity 


losses (Luengo-Fernandez et al., 2010).  


There are many risk factors that increase the risk of developing dementia. The most important risk 


factor is age. Other non-modifiable risk factors are gender, ethnicity and genetic factors. The most 


important modifiable or life style risk factors are high alcohol intake, cognitive inactivity, depression, 


diabetes mellitus, hyperlipidemia, obesity, physical inactivity, smoking and social isolation (Barnes et 


al., 2011; Chen et al., 2009; Daviglus et al., 2011; Flicker, 2010; Weih et al., 2007). Most of the 


associations found, however, are based on cohort studies, while evidence based on intervention 


studies is still limited or completely lacking, depending on the risk factor.   


2.2 Overview of current dementia models 


Several studies used a model to project future prevalence of either dementia or Alzheimer’s disease 


over time (Dementia UK, 2007; Hebert et al., 2013; Jacqmin-Gadda et al., 2013; Jorm et al., 2005; 


Tobias et al., 2008). Some studies quantify the impact of hypothetical measures on the future 


burden of dementia (Brookmeyer et al., 1998; Jacqmin-Gadda et al., 2013; Jagger et al., 2009; Jorm 
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et al., 2005; Tobias et al., 2008), but these measures were mainly defined as in general terms; an x% 


reduction in incidence or mortality risk would result in y% fewer prevalent cases in year z or onset of 


dementia delayed by x years would result in y% fewer prevalent cases in year z. Jacqmin-Gadda et al 


evaluated the impact of public health interventions on the future dementia cases in France 


(Jacqmin-Gadda et al., 2013). Interventions were defined as a change in risk factor prevalence, 


change in hazard ratio for incidence, change in hazard ratio from no dementia to death or from 


dementia to death, change in high blood pressure or treatment targeting people with the APOE4 


gene. Between 2010 and 2030 the total number dementia cases was projected to increase by about 


75%. Reducing high blood pressure prevalence in the whole population would have a modest impact 


on the number of dementia cases, while treatment of people with the APOE4 gene, if feasible, would 


decrease prevalence by about 15-25% (Jacqmin-Gadda et al., 2013). A study of Jagger et al explored 


the impact of reduced dementia incidence, improved survival with dementia and reduced disability 


with dementia on the number of people with disability in the UK in 2026 (Jagger et al., 2009). Results 


showed that due to ageing, the number of people with disability would increase by 82%, while the 


number of people with cognitive impairment would increase by almost 50% (Jagger et al., 2009).  


Tobias et al projected the dementia prevalence in New Zealand to increase approximately 2.5 fold 


between 2006 and 2032 (from 28,000 to 70,000 cases). A reduction of incidence rates by 25% in 


combination with a reduction in disease progression rates by 25% could reduce this growth by up to 


50% (Tobias et al., 2008). A study of Jorm et al showed that prevalence of dementia in Australia was 


projected to increase from 172,000 in 2000 to 588,000 in 2050. Delaying the onset of dementia by 5 


years would decrease the prevalence in 2050 by 44% (Jorm et al., 2005).     


Only three modelling studies have looked at the association between physical activity and the risk 


for developing dementia. A study of Zang et al investigated the cost-effectiveness of an intervention 


program reducing the Cardiovascular Risk Factors, Aging, and Incidence of Dementia (CAIDE) risk 


score (Zhang et al., 2011). This risk score was based on seven risk factors including physical activity 


level. Assuming that the intervention would reduce the risk score for dementia incidence from 8-9 


points (base case) to 0-5 points would result in the intervention program being dominant, resulting 


in more QALYs and lower costs (Zhang et al., 2011).  


The other two studies estimated the impact of modifiable risk factors on the current or future 


prevalence of dementia. Barnes et al performed a review to summarize the evidence regarding 


seven potentially modifiable risk factors for Alzheimer’s disease (Barnes et al., 2011). By calculating 


population attributable risks (PARs) the effect of risk factor reduction of 10% and 25% on the current 


worldwide prevalence of Alzheimer’s disease and the prevalence in the USA was investigated. 


Worldwide about 13% of the cases of Alzheimer’s disease were potentially attributable to physical 


inactivity making it the third largest contributor after smoking and a low education level. In the USA, 


physical inactivity was estimated to be the most important cause of preventable Alzheimer’s disease 


(21%) (Barnes et al., 2011).  


Nepal and colleagues (2010) evaluated the potential impact of interventions on the projections of 


dementia prevalence in Australia for the period 2006 to 2051 (Nepal et al., 2010). The impact of the 


interventions was modelled via a decrease in gender, age and risk-factor specific prevalence rates. 


Results showed that an increase of physical activity among inactive persons of 1% annually would 


reduce the dementia prevalence in 2051 by 11%, which was a larger reduction than assuming the 


same proportionate reduction  in smoking (2%) or obesity (6%) (Nepal et al., 2010).  
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2.3 Overview of current physical activity models 


At least four models have been published that have been used to model the long-term cost-


effectiveness of physical activity interventions (Cobiac et al., 2009; NICE, 2006; Over et al., 2012; 


Roux et al., 2008). In all four models, the impact of physical activity on the incidence of four or five 


physical activity-related diseases was modelled: ischaemic heart disease/coronary heart disease, 


stroke, type 2 diabetes, colon cancer and/or breast cancer. Furthermore, in all models, physical 


activity was modelled in classes, for example two classes, active and sedentary, or four classes, very 


active, meets guidelines, irregularly active and inactive. Roux et al (2008) modelled the cost-


effectiveness of seven public health interventions to promote physical activity in the US. This lifetime 


analysis from a societal perspective showed that all interventions were cost-effective (Roux et al., 


2008). Another study investigated the cost impacts and health outcomes of six physical activity 


interventions over the lifetime of the Australian population. Results varied from cost saving (mass 


media campaigns) to AUS$79,000/DALY for GP referral to an exercise physiologist (Cobiac et al., 


2009). A UK study determined the cost effectiveness of two types of interventions increasing 


physical activity levels: brief interventions in primary care and exercise referral. All interventions 


were found to be more effective and cost saving compared to usual care (NICE, 2006). The fourth 


model of Over et al (2012) estimated the cost-effectiveness of counselling in combination with 


pedometer use in increasing physical activity. Targeting this intervention to one million insufficiently 


active adults who visit their general practitioner in the Netherlands was found to be cost-effective, 


although health benefits were relatively small (Over et al., 2012). 


2.4 Conclusions of the literature review 
Although several dementia models have been published that evaluate the impact of preventive 


measures, most of these models use the change in future prevalence of dementia as the main 


outcome measure. To our knowledge, only one study has evaluated the cost-effectiveness of a 


preventive intervention defined as a reduction in a multi-component risk score for the incidence of 


dementia. With regard to the physical activity models, none of the models found included the 


impact of physical activity on the incidence of dementia. Because none of the studies has explicitly 


modelled the cost-effectiveness of physical activity interventions in the prevention of dementia up 


to now, the current model will be the first to model this association. In addition, the new model 


takes into account that physical activity has important effects on health through channels other than 


dementia.  
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3. The model 


3.1 Model structure 


Figure 3.1 displays the basic structure of the model employed in this study. The level of physical 


activity determines (besides age and gender) the risk of developing dementia. Having dementia 


influences quality of life, health care and social care use and mortality risk.  


 


Figure 3.1: Model structure 


Physical activity has been modelled to have an impact on the incidence of dementia and indirectly 


on mortality, because dementia influences mortality. In addition, physical activity may also influence 


mortality directly. The intervention is modelled to affect physical activity which in turn influences 


mortality/quality of life/health care and social care consumption directly as well as indirectly 


through the effect on dementia. This model structure has been successfully used before with the 


RIVM Chronic Disease Model (Hoogenveen et al., 2008; Hoogenveen et al., 2010; van Baal et al., 


2006) in the Dutch context as well as the DYNAMO-HIA model which contained data from several EU 


countries including the United Kingdom (Boshuizen et al., 2012).  This is depicted in Figure 3.2. 


 


 


 


 


Figure 3.2 causal chain from physical activity to health outcomes  


The model is a Markov-type model in which we subdivided the population of the model into 


different groups (called states) and modelled the changes over time in the size of these groups by 


Physical activity Dementia Mortality/quality of 


life/costs 
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allowing transitions between these states. States in the model are defined by age, gender, level of 


physical activity and disease status.  To define physical activity classes we used the same 


classification as the most recently published English Health Survey from 2012 (Bridges et al., 2013). 


In that report physical activity was classified into the following four classes (see page 9 for a 


definition of these classes): 


1. Meets recommendations; 
2. Somewhat active; 
3. Low activity; 
4. Inactive. 


Disease status is simply modelled by having dementia or not.  So within each physical activity class 


there is a group with dementia and a group without dementia. Furthermore, there is the absorbing 


state: death.  The cycle length of the model is one year, which means that transitions between states 


occur on an annual basis. The model has the facility to vary the time horizon from one year to 


lifetime, but in this paper only a lifetime horizon was used.  


The starting population of the model is the population in England in 2012 specified by age, gender, 


physical activity level and disease status.  The model then simulates the changes in the population 


over time due to changes in physical activity level, incidence of dementia and mortality. Output of 


the model consists of the distribution of the population over the different model states by age and 


gender over time. These estimates can then be multiplied by quality of life and cost values which are 


also stratified by age, gender, disease status and level of physical activity.   


3.2 Modelling the effect of interventions 


The target population of the intervention is the group of middle-aged, physically inactive people in 


England. To quantify the impact of interventions for this group we ran the model in two scenarios 


and compared the outcomes of these two scenarios. In the current practice scenario the model was 


run for the group of inactive people assuming that they remained inactive till they died.  In the 


intervention scenario we assumed that part of this inactive group became active as result of the 


intervention. In this scenario the model was run assuming that part of the inactive people had 


become active. For example, if the number of middle-aged people inactive people in England is 


50,000, the current practice scenario was run assuming that these 50,000 people remained inactive 


the rest of their life. If, due to an intervention, 20% of these inactive people became active, the 


intervention scenario was run assuming 40,000 people to be inactive and 10,000 people to be active.  


An increase in the number of active people results in a lower new incidence of dementia, lower 


mortality (directly and indirectly), a gain in quality of life and a reduction in dementia-related costs 


compared to the current practice scenario. The model can be run assuming a continuing effect of the 


intervention over time, i.e. people will remain active for the rest of their life, but the model can also 


take into account annual relapse from the active to the inactive state, which was carried out as a 


sensitivity analysis. 


3.3 Data sources 


This paragraph describes the data sources used to estimate all model input parameters. 


 


Population numbers and mortality rates 


Population numbers and mortality rates for England specified by age and gender were obtained 


from the UK Office for National Statistics. Population numbers were defined as the mid 2012 
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population numbers for England (ONS, 2013b). Mortality rates were defined as death rates per 1000 


in the population for England (ONS, 2013a). 


 


Physical activity distribution 


The distribution of the physical activity level of the population of England was obtained from the 


Health Survey for England (HSE) in 2012 (Bridges et al., 2013). The HSE reported on adults’ physical 


activity in the four weeks prior to interview by examining overall participation in activities in terms 


of type, frequency, duration and intensity of activity. Levels of self-reported activity were expressed 


in accordance with the recommendations in the UK guidelines for aerobic activity introduced in 


2011: meets aerobic guidelines, some activity, low activity and inactive. ‘Meeting aerobic guidelines’ 


was defined as at least 150 minutes of moderately intensive physical activity (MPA) or 75 minutes  


vigorous activity (VPA) per week or an equivalent combination of these. ‘Some activity’ was defined 


as 60-149 minutes of MPA or 30-74 minutes of VPA per week. ‘Low activity’ was defined as 30-59 


minutes of MPA or 15-29 minutes of VPA per week, while ‘inactive’ was defined as less than 30 


minutes of MPA or less than 15 minutes of VPA per week. For the current project we used the 


distribution of over the four physical activity classes specified by age and gender.  


 


Association physical activity and all-cause mortality and dementia 


Relative risks for the different physical activity classes in relation to all-cause mortality were 


obtained from a meta-analysis of Samitz et al (Samitz et al., 2011).  This study presented results for 


RR’s of the highest physical activity level compared to the lowest level as well as RR’s for a dose-


response analysis. We used the adjusted RR for all-cause mortality per increment of 1 hour of 


physical activity per week for the domain leisure-time physical activity in our model, i.e. 0.94 (95% 


CI: 0.92-0.97). Based on the definition of the physical activity classes the number of hours of physical 


activity per week was estimated (Bridges et al., 2013). Compared to the inactive group, the number 


of hours of physical activity was estimated to be about 0.5 hours higher in the low activity group, 1.5 


hours higher for the some activity group and 2.5 hours higher for the group that meets 


recommendations. The resulting RR’s for each group physical activity group are shown in Table 1.  


Relative risks for physical activity classes in relation to dementia were based on a meta-analysis of 


Sofi et al (Sofi et al., 2011). In this study the risk ratio for the onset of cognitive decline was 0.62 


(95%: 0.54-0.70) for subjects with high levels of physical activity compared to subjects being 


sedentary. For low-to moderate levels of activity the risk ratio was found to be 0.65 (95% CI: 0.57-


0.75) compared to the sedentary group. In the model the risk ratio for high levels of physical activity 


was applied to the group that meets recommendations, while the risk ratio for low-to-moderate 


levels of activity was applied to the groups with low and some activity (Table 3.1).   


 


Table 3.1: relative risks  


 Inactive Low activity Some activity Meets 
recommendations 


RR all-cause 
mortality 


1 0.97 (0.96-0.98) 0.91 (0.88-0.96) 0.86 (0.81-0.93)  


RR onset of 
dementia 


1 0.65 (0.57-0.75) 0.65 (0.57-0.75) 0.62 (0.54-0.70) 
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Incidence of dementia 


The incidence of dementia in England was obtained from the first Medical Research Council 


Cognitive Function and Ageing Study (MRC CFAS) performed between 1990 and 1996 (Matthews et 


al., 2005). The MRC CFAS is a population-based study of individuals aged 65 years and over, 


performed at five different sites in England and Wales. A more recent study on the incidence of 


dementia in England based on primary care registrations (Rait et al., 2010) was judged less 


representative, as the incidence of dementia is usually underestimated in primary care.  


 


Prevalence of dementia 


The prevalence of dementia in England was obtained from the second MRC CFAS study performed 


between 2008 and 2011 (Matthews et al., 2013).  


 


Excess mortality 


Excess mortality rates as a result of having dementia were based on the study by Rait et al. who 


looked at survival after incidence of dementia in primary care (Rait et al., 2010). In that study it was 


found that mortality in the first year after diagnosis of dementia was higher than in other years. A 


likely explanation for this finding is that in primary care a diagnosis of dementia is more often made 


at a time of crisis. Therefore, we used the relative mortality risk of persons with dementia compared 


to persons without dementia one year after diagnosis. The values thereof centered around 2.5 which 


is in line with relative risk estimates from the Eurodem study which included data from the CFAS 


study (the Eurodem study found a value of 2.38)(Dementia UK, 2007). The big advantage of using the 


estimates from Rait et al. is that the confidence intervals surrounding the central estimate are much 


smaller due to the bigger sample size (Rait et al., 2010).  


 


Quality of life 


Health-related quality of life for persons without dementia was obtained from a study of Heijink et 


al. who reported the quality of life, i.e. EQ-5D, of the general population in the UK specified by 


gender and age (Heijink et al., 2011).  


To make quality of life values dependent on physical activity level, a study of Anokye et al was used 


(Anokye et al., 2012). This study used data of the National Survey in England to estimate the 


relationship between subjective and objective measures of physical activity and the EQ-5D. 


Physically active people were found to have 0.047 (95% CI: 0.022-0.072) higher quality of life values 


compared to inactive people (Anokye et al., 2012).   


Health-related quality of life for people with dementia was based on a UK study of Sheehan et al. in 


patients with dementia admitted in general hospital (Sheehan et al., 2012). Quality of life in this 


study was measured using the EQ-5D, which was completed by both the patient and a proxy of the 


patient. Several studies showed that patients with dementia value their quality of life higher than 


their proxies (Coucill et al., 2001; Jonsson et al., 2006; Naglie et al., 2006; Vogel et al., 2006). Because 


of the problems people with dementia have with cognitive function and their ability to make 


judgments, quality of life valued by patients themselves seems less valid (Hounsome et al., 2011). 


Therefore we used the utility value of the proxies in the study of Sheehan, 0.30 (95% 0.22-0.38) in 


the model (Sheehan et al., 2012). In sensitivity analyses (see Chapter 6) we will use patient values.  
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Costs 


Costs in our model were derived from two studies. One study focused on patterns of social care and 


hospital care use at the end of life for different conditions (Georghiou et al., 2012) and the other 


study focused  on health care spending patterns by age and disease for a broader set of health care 


providers (Kasteridis et al., 2014). 


The study by Georghiou et al. linked several data sources coming from seven different local authority 


areas across England, comprising a total population of more than three million people (Georghiou et 


al., 2012). Using this data, the authors created a data set of more than 70,000 individuals which 


allowed them to estimate costs of health and social care services for people in the last 12 months of 


life. They found that there were significant differences in the use of social care at the end life 


between diseases and that usage levels were highest in people with dementia, falls and 


cerebrovascular disease. 


The study by Kasteridis used data from the Symphony Project, an anonymised individual-level 


dataset, spanning primary, community, acute, mental health and social care (Kasteridis et al., 2014). 


The data set includes costs, clinical conditions, age, sex and ward of residence for the entire 


population of 114,874 people in 2012 from South Somerset. The study found that the average 


annual cost of a person with dementia is around £12,000 and that age and gender do not explain 


variation in costs for people with dementia. A high proportion of the costs are related to the 


provision of mental health, social and continuing care. South Somerset is an area that might not be 


representative of England (Kasteridis et al., 2014). To correct for this we used information from the 


2011-12 PCT (Primary Care Trust) revenue allocations exposition book available from the 


Department of Health which showed that spending per head in Somerset is about 5% lower than 


average spending per head in England (Department of Health, 2011).  


There were no studies using UK data relating PA to health care use. To model the influence of PA on 


health care expenditures (HCE) through diseases other than dementia we related health care 


expenditures to mortality risk. Empirical research has shown that most HCE is centered in the last 


phase of life:  the closer persons are to death the more health care on average they consume per 


unit of time.  By making a distinction between HCE in the last year of life and other years it is 


possible to proxy the effect that diseases have on the demand for health (de Meijer et al., 2011; 


Gandjour et al., 2005;  van Baal et al., 2011a; van Baal et al., 2011b).   As persons who are less active 


have a higher mortality risk they have on average higher HCE than persons who are more active 


independently of  whether they have dementia or not.     


All costs were expressed in year 2012 prices. 


3.4 From data to input parameters  


The model requires input for all possible states (e.g. the incidence of dementia among inactive 


people and the mortality risk for inactive persons with dementia). However, as can be seen from the 


data sources we only have data stratified either by risk factor or by disease but not stratified by both 


risk factor and disease (e.g. we have data on the incidence of dementia in the UK population 
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stratified by age and gender but not specified by physical activity). Here, it is described how we 


calculated model parameters from the data.  


3.4.1 Notation 


Let P denote the probability to be in a certain state r, an indicator variable for risk status running 


from 1 to 4 (1 = meets recommendations; 2= some activity; 3= low activity; 4=inactive), d an 


indicator variable for having dementia (d = 1) or not (d=0). Then  (       ) is the probability of 


being inactive and having dementia. The probability of being in state ‘dead’ is denoted by  (    ). 


Note that all these probabilities can be further stratified by age and gender, but that for notational 


simplicity we will suppress age and gender indices.  


The model is defined in continuous time, so we will define model parameters in terms of transition 


rates instead of transition probabilities (transition rate matrices are converted to transition 


probability matrices by calculating matrix exponentials). By defining the model in continuous time 


we can assume that only one transition can occur per infinitesimal time step (e.g. a person who is 


active without dementia cannot become demented and inactive in an infinitesimal time step). 


However, as the model uses time steps of one year, multiple transitions can occur within a year (e.g. 


a person can become inactive, get dementia and die within one year). Let i(r) denote the incidence 


rate of getting dementia for risk factor class r (the transition from  (     )to  (     ) and 


m(r,d) denote the mortality rate for risk factor class r and disease class d (the transition from 


 (   )to  (    ). Transitions between risk factor classes are denoted t(r1, r2,d) where t(r1=3, 


r2=4,d) denotes the transition rate from low active to inactive. Note that values of t(r1, r2,d) are 


assumed to equal zero in the current practice scenario but may have non-zero values in the 


intervention scenario. We denote by p the probability of being in a certain state conditional on being 


alive. Quality of life is denoted by q and QALYs are denoted by Q. c denotes annual costs for a given 


state while C denotes total costs in a given year. y is an indicator value which takes on value 1 


(indicating the last year of life) or 0 (other years of life).  t is an index variable denoting years. 


Throughout this report age and gender indices are suppressed for notational simplicity.   


3.4.2 Incidence rates  


As we only have data from CFAS I on the incidence of dementia (Matthews et al., 2005) specified by 


age and gender but not stratified by physical activity status, we had to back-calculate incidence rates 


stratified by physical activity status  ( ). We did this by using relative risks of disease incidence and 


the prevalence of physical activity: 


 ( )  
  (   )


∑   (     )  (   )
 


         (1) 


 


where   (   ) is the relative risk on the incidence of dementia (see Table3.1) and i the incidence 


rate. The assumption behind equation (1) simply is that i is the weighted average of the incidence of 


the different physical activity classes.  i was estimated using a Poisson regression model as a function 


of age and gender and the number of person-years as offset. The prevalence of physical activity in 


the population, p(r), was estimated using a multinomial regression model using polynomials of age 


and gender (and interaction terms between age and gender).  
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Figure 3.3 Upper two panels: estimated incidence of dementia in the UK population (dots indicate 


data points from CFAS I). Middle two panels: physical activity (PA) prevalence by age and gender 


(numbers indicate data points from the Health survey England 2012 and the lines indicate predictions 


derived from a regression model.  Lower two panels: back-calculated incidence of dementia for 


different PA classes. 
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Figure 3.3 displays estimates of incidence in the general population based on CFAS I (upper two 


panels), the estimated prevalence of physical activity (middle two panels) and the back-calculated 


incidence for the physical activity classes. From 3.3 it can be seen that incidence in the UK increases 


with age and, beyond the age of 80, is higher for women.  The prevalence of inactivity generally 


increases with age while the percentage that meets recommendations for PA decreases with age. 


The lower two panels indicate the back-calculated incidence for the different physical activity 


classes.  As the relative risks on the onset of dementia are equal for the classes with low activity and 


some activity the incidence rate is the same for these two classes.  Note that the combination of the 


incidence rates for the different PA classes and the prevalence of PA implies that about 20% of all 


cases of dementia are caused by insufficient physical activity which is in line with the study by 


Barnes et al (Barnes et al., 2011).  


3.4.3 Mortality rates 


To estimate mortality rates stratified by risk factor and disease status m(r,d) we proceeded in several 


steps. First, we estimated mortality rates by disease status denoted m(d):  


 ( )  
  (   )


∑   (     )  (   )
 


         (2) 


where    (   ) is the relative risk on mortality for the different disease states (dementia or not) 


from the Rait study, and m the mortality in the overall population not stratified by risk factor class. 


The prevalence of dementia in the population, p(d),  was estimated using logistic regression as a 


function of age and gender using data from CFAS II (Matthews et al., 2013). A crucial assumption for 


deriving mortality rates for all states stratified by both physical activity and disease status is that the 


excess mortality of dementia (denoted em) is the same for all risk factor classes: 


    (     )   (     )   (   )   (   )    (3) 


Mortality rates for persons without dementia stratified by risk factor class were calculated by using 


the relative risks on all-cause mortality denoted   (   ):  


 (   )     (   )           (4) 


 (     )  
  (   )


∑   (     )  (   ) 


  (   )     (5) 


Figure 3.4 displays the estimated prevalence, excess mortality rates due to dementia and mortality 


rates for persons without dementia.  
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Figure 3.4: Upper two panels: estimated prevalence of dementia in the UK population used as input 


for the simulation model  (dots indicate data points from CFAS II). Middle two panels: excess 


mortality rates as a result of having dementia’ by age and gender. Lower two panels: back-calculated 


mortality rates for different PA classes not having dementia. 
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3.4.4 Quality of life 


For quality of life for persons without dementia (q(d=0) )we use estimates by age and gender as 


published by Heijink (Heijink et al., 2011). We combined these estimates with prevalence estimates 


of PA and losses in quality of life due to physical inactivity (denoted eq(r)) from the study by Anokye 


et al (Anokye et al., 2014):   


 (   )  ∑  (       )  [ (       )    ( )]
 


     (6) 


The study of Anokye et al reported the difference in quality of life between inactive and active 


persons to be 0.047 using a subjective measurement of physical activity. To estimate quality of life 


values for the four physical activity classes, we assumed that the estimated quality of life difference 


in the study of Anokye corresponded to the difference in quality between a person that meets the 


physical activity recommendations compared to a person that is inactive. We interpolated quality of 


life losses for the middle two classes assuming a linear relation between quality of life and physical 


activity as measured in hours per week. Using the same differences in number of hours of physical 


activity per week between the physical activity classes as used for the RR calculation, the quality of 


life of the inactive, low active and some active classes were estimated to be 0.047, 0.0282 and 


0.0094 lower than the group that meets guidelines (so   (   )   ;   (   )        ; 


  (   )        ;   (   )       ). Figure 3.5 shows the quality of life values used for 


persons without dementia in the model. Figure 3.5 illustrates that quality of life decreases with age.  


 


 


Figure 3.5:  QoL by age for persons without dementia  


Mean quality of life for persons with dementia were taken from the study by Sheehan et al 2012 


(Sheehan et al., 2012). We opted to use the values assessed by carers (0.30). As the study consisted 


mainly of moderate to severe dementia patients we used these values for the inactive  persons with 


dementia and increased values for low active, some active and the meets guidelines persons with 


dementia by 0.0094, 0.0282 and 0.047 resulting in quality of life values of respectively 0.30, 


0.31,0.33 and 0.35  (Anokye et al., 2012).  
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QALYs lived by the population simulated with the model in year t can be calculated in the following 


manner: 


 ( )  ∑  (         )   (       )   (         )   (       )  (7) 


Estimates of the number of persons alive in the different states are produced with the model and 


depend on time t, while quality of life weights in the different states are assumed constant over time 


(conditional on age and gender).   


3.4.5 Costs 


In this report we make a distinction between costs for social care and cost for other health care 


providers publicly financed by the NHS (for notational simplicity we will not make a distinction 


between these cost categories). For hospital costs and social care costs we made a distinction 


between costs in last year of life and costs made in other years. Costs in the last year of life  


c(d=1,y=1)  for people with dementia were derived from the study of Georghiou (Georghiou et al., 


2012). Costs for other years were back-calculated in the following manner:  


 (       )  
 (   )  (   )  (       )


   (   )
       (8) 


where  (   ) are the average costs for people with dementia derived from the study from 


Kasteridis (Kasteridis et al., 2014). The assumption underlying equation (8) is that average cost is the 


weighted average of those who are in their last year of life and those who are not. In line with the 


results of Kasteridis and Georghiou we assumed annual costs for the persons with dementia to be 


independent of age and gender. The prevalence of dementia in the studies in the studies by 


Kasteridis and Georghiou was a bit lower than in the data sources we used to estimate prevalence 


for the model. This suggests that not everybody with dementia receives formal care. Therefore, to 


calculate costs per patient we divided total spending on persons with dementia from the studies of 


Kasteridis and Georghiou not by the number of persons with dementia from those studies but rather 


by the number of persons with dementia used as input for the model. 


As a starting point to calculate costs for other diseases, we used per capita spending summed over 


all diseases from the study by Kasteridis. Then we decomposed to costs in the last year of life and 


other years by using the results from Georghiou and corrected for the costs of dementia:  


 (       )  
 (   )  (       )  (       )


 (       )
      (9) 


 (       )  
 (   )  (       )  (       )


 (       )
      (10) 


Figure 3.6 shows the resulting estimates of costs. From this graph it can be seen that costs in the last 


year of life are much higher than in other years. While hospital expenditures for persons without 


dementia decrease with advancing age, social care costs increase with age. This is especially the case 


for women which may be explained by the fact that a higher proportion of women at an elderly age 


are single than men.    
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Figure 3.6:  Costs by age stratified by the last year of life and ‘other years’ for persons with and 


without dementia   


Total costs in year t are then calculated with the model in the following manner:   


 ( )   (         )   (       )   (         )   (       )  (11) 


               (         )   (       )   (         )   (       )  
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3.5 Quantifying uncertainty within the model  


To translate uncertainty surrounding the input parameters into uncertainty around the outcomes of 


the model we used probabilistic sensitivity analysis (PSA).  Uncertainty was available for prevalence, 


incidence, excess mortality, quality of life and RRs of the different physical activity classes in relation 


to all-cause mortality and dementia. We assumed the following parameters fixed in our analysis: 


population numbers, total mortality, and the initial distribution of the population over the four 


physical activity classes and costs.   


Most importantly, values of the relative risks were varied in the PSA. Distributions for the relative 


risks were based on the published relative risks and their confidence intervals assuming an 


uninformative prior RR distribution with mean 1 and a large variance (Boshuizen et al., 2009). 


Uncertainty surrounding incidence, prevalence and excess mortality for dementia was based on the 


uncertainty of the regression coefficients of the estimated regression models. Uncertainty around 


the quality of life for people with dementia was obtained from the study of Sheehan et al ((Sheehan 


et al., 2012).  


PSA was conducted by drawing random values from the parameter distributions of the input data. 


For each set of input data that was drawn the model input parameters were calculated as described 


in paragraph 3.4. After that, the model was run for each set of input parameters and results of each 


run were collected. The current analyses were based on 1,000 simulations.  
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4. Lifetime costs and benefits of promoting physical activity  
 


In this chapter we present predictions of the model and discuss their implications for preventive 


policies targeted at promoting physical activity. These model predictions help to better understand 


the dynamics of preventive interventions. Firstly, the lifetime trajectories of cohorts that differ in 


their level of physical activity are presented in terms of health outcomes and costs. Secondly the 


dynamic effects of preventive interventions on health and health care use are shown. This chapter 


concludes with an estimate of the potential effects that preventive interventions promote physical 


activity might have on the health and health care use of the English population aged 40 to 65. Note 


that in this chapter, health benefits and health and social care costs were not discounted, while in 


chapter five – presenting the results of the cost-effectiveness of interventions – discounting has 


been applied.  


4.1 Cohort analysis 


Figure 4.1 below displays survivor curves for inactive persons, low active persons and persons that 


meet the recommendations for physical activity as well as dementia prevalence by age, forecast with 


the model for a person aged 40 at baseline. For clarity the curves for somewhat active persons are 


not displayed, because they are almost the same as the curves for low active persons. These graphs 


show that inactive persons live shorter lives than low active persons and spend a larger part of their 


lives with dementia. Also, quality of life varies by level of physical activity. Figure 4.1 shows clearly 


the influence of the relative risks used on the dementia incidence as there is a big difference in 


dementia prevalence between inactive and low-active persons, but a rather small difference 


between persons that meet the recommendations for physical activity as compared to persons that 


are low-active.  
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Figure 4.1: Predictions of the model over time (survival, prevalence of dementia and quality of life). 


Note that the prevalence of dementia is expressed as a proportion indicating the number of persons 


with dementia divided by the number of persons alive. Quality of life estimates illustrate average 


quality of life for those still alive.  
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Table 4.1 displays estimates of the life expectancy (LE) and quality adjusted life expectancy (QALE) at 


age 40 years and the number of years spent with dementia. For example, a 40-year old inactive male 


was predicted to have a life expectancy of 38.1 years (3.4 years with dementia) and a quality 


adjusted life expectancy of 28.0 years. In a 40-year old male that meets the recommendations for 


physical activity these estimates were 40.1 years (2.4 with dementia) and 31.6 years, respectively. 


The differences between the different activity classes are the direct result of the relative risks that 


are used. For instance, the big difference in the life years lived with dementia between the inactive 


and low active persons is the result of the big difference in dementia incidence between these two 


groups. Note that these figures have not been discounted to reflect time into the future. 


Table 4.1: Predictions of the model at the age of 40 years, mean (95% confidence interval) 


  Life Expectancy 
(age 40) 


Years with 
dementia 


Quality-Adjusted 
Life Expectance 


(age 40) 
Men Meets recommendations 40.1 (39.6-40.5) 2.4 (1.8-3.4) 31.6 (30.8-32.3) 
 Some activity 39.5 (39.0-39.8) 2.4 (1.8-3.5) 30.8 (30.0-31.4) 
 Low activity 39.0 (38.5-39.3) 2.4 (1.7-3.4) 29.7 (28.9-30.3) 
 Inactive 38.1 (37.5-38.6) 3.4 (2.5-4.8) 28.0 (26.8-28.7) 
Women  Meets recommendations 43.9 (43.5-44.4) 2.5 (2.0-3.1) 34.2 (33.5-34.6) 
 Some activity 43.3 (43.0-43.7) 2.5 (2.0-3.3) 33.3 (32.7-33.8) 
 Low activity 42.8 (42.5-43.1) 2.5 (1.9-3.2) 32.2 (31.6-32.6) 
 Inactive 42.0 (41.6-42.4) 3.5 (2.8-4.5) 30.4 (29.7-31.0) 
 


Figure 4.2 shows average annual costs conditional on being alive (upper two panels) and total costs 


(average annual costs times the probability to be alive) of dementia and other diseases over time. 


This figure shows that inactive persons cost more annually than active persons because they more 


often have dementia and also have a higher mortality risk; more people are in the last year of their 


life, which is associated with higher costs than other years.  


However, if we look at total costs of the cohort it not only matters how much a person costs on 


average conditional on being alive but also how many persons of the cohort are still alive. The 


middle two graphs again illustrate the importance of the relative risks on dementia incidence. The 


costs due to dementia are by far the highest for the inactive group. Differences between the three 


physical activity classes with at least low activity are negligible.  Costs for other diseases are driven 


by differences in longevity between the different groups. As the cohort that meets 


recommendations for physical activity lives longest, their costs for other diseases are also highest.   
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Figure 4.2:  Average annual costs and total costs over time per cohort. Note that the upper two 


graphs indicate average annual costs conditional on being alive while the middle two and lower two 


graphs are not conditional on being alive (and thus also determined by the number of persons still 


alive). 
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Table 4.2 shows the estimated lifetime costs at the age of 40, specified into costs for the NHS versus 


social care and costs for dementia versus costs for other diseases.  The NHS costs for a 40-yr old 


inactive male, for example, are estimated to be 19,200 pounds for dementia and 34,100 pounds for 


other diseases. The social care costs are estimated to be 8,900 pounds for dementia and 3,500 


pounds for other diseases. If the 40-yr old inactive male were to become low active, the NHS 


dementia-related costs for this person would decrease from 19,200 to 13,300 pounds, while the 


costs for other diseases would increase from 34,100 to 37,300 pounds. The social care costs would 


decrease from 8,900 to 6,200 pounds for dementia and increase from 3,500 to 4,000 pounds for 


other diseases. In general, life time health care expenditures were higher for women than for men 


due to their longer life expectancies. Costs for other diseases showed a direct relation with life 


expectancy; the longer you live, the greater your expenses.  Again the largest difference in 


expenditures was found between the inactive persons and low active persons due to the relative 


risks on dementia incidence used.  


Table 4.2: Undiscounted lifetime cost (x 1000 Pound) at the age of 40 years 


  Social care costs NHS costs   
  Other 


diseases 
Dementia Other 


diseases 
Dementia Total 


Men Meets 
recommendations 


4.3 
(4.1-4.6) 


6.3 
(4.7-8.7) 


39  
(37-40.6) 


13.5  
(10-18.8) 


63.1  
(59.5-68.7) 


 Some activity 4.2 
(3.9-4.4) 


6.4  
(4.7-8.9) 


38  
(35.8-39.5) 


13.7  
(10.1-19.2) 


62.2  
(58.6-67.9) 


 Low activity 4 
(3.7-4.3) 


6.2  
(4.6-8.7) 


37.3  
(35.2-38.7) 


13.3  
(9.8-18.9) 


60.8  
(57.1-66.5) 


 Inactive 3.5 
(3.2-3.8) 


8.9  
(6.6-12.3) 


34.1  
(31.3-36) 


19.2  
(14.1-26.8) 


65.7  
(60.3-66.2) 


Women  Meets 
recommendations 


9.5  
(8.9-10.1) 


6.6  
(5.4-8.2) 


45.7  
(44.2-47.0) 


14.1  
(11.5-17.6) 


75.8  
(73.2-79.3) 


 Some activity 9.1  
(8.4-9.6) 


6.6  
(5.2-8.6) 


44.8  
(43.2-46.2) 


14.3  
(11.2-18.6) 


74.8  
(72.1-78.8) 


 Low activity 8.8  
(8.2-9.3) 


6.5  
(5.1-8.4) 


44.2  
(42.6-45.5) 


13.8  
(10.8-18.1) 


73.3  
(70.5-77.3) 


 Inactive 7.4  
(6.8-7.9) 


9.2  
(7.4-11.6) 


41.2 
(39.3-42.7) 


19.7  
(15.9-25) 


77.5  
(73.8-82.8) 


 


4.2 Prevention  


To illustrate the potential impact of interventions that successfully promote physical activity we 


illustrated in this paragraph what happens if a cohort of 500 men and 500 women aged 40 at 


baseline increase their level of physical activity. We illustrated the impact of three different 


scenarios assuming that: 


1. An inactive cohort becomes low active; 


2. A low active cohort becomes somewhat active; 


3. A somewhat active cohort becomes more active and meets recommendations. 


Figure 4.3 show the differences in dementia prevalence, numbers of persons alive, the number of 


QALYs and costs for dementia and other diseases over time. The first scenario in which an inactive 


cohort was assumed to become low active resulted in the largest decrease in dementia cases and 
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dementia-related costs compared to the current practice scenario. As a result the gain in life years 


and QALYs was also highest for scenario one. The observed reduction in dementia-related costs is 


accompanied by an increase in costs for other diseases, because people live longer when they 


become (more) active.  Comparing the results for the three scenarios showed that the biggest gain in 


health outcomes can be expected by motivating the inactive group to become active, which is again 


a direct effect of the RRs used for the incidence of dementia. As the difference in dementia 


incidence is rather small in scenarios 2 and 3, the difference in the prevalence of dementia is also 


quite small and even increases a bit because of increases in survival.  
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Figure 4.3:  Effect of three scenarios of increase in physical activity level on the prevalence of 


dementia, life years, QALYs and costs for a cohort of 500 males and 500 females aged 40 years at 


baseline. Scenario 1:  inactive cohort becomes low active; scenario 2; low active cohort becomes 


somewhat active; scenario 3: somewhat active cohort becomes more active and meets 


recommendations. Note that in all graphs displayed results are not conditional on being alive and 


thus also determined by the number of persons alive.  
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In addition, the results of the three scenarios of increase in physical activity level were compared to 


the current practice scenario in which no change in physical activity level was applied. Table 4.3 


presents the impact of the three scenarios in terms of life years gained, QALYs gained and costs 


compared to the current practice scenario. If a cohort becomes more active the risk of developing 


dementia decreases and the therefore the number of years with dementia decreases, while the total 


life expectancy and quality-adjusted life-expectancy increases. This results in a gain in life years and 


QALYs and a decrease in costs for dementia. The costs for other diseases, however, increase because 


of the longer life expectancy.  


The gain in life years and QALYs was highest for the scenario assuming inactive people to become 


low active, 809 and 1741, respectively.  Table 4.3 illustrates that for scenario one the increase in 


costs for other diseases due to increased life expectancy (934 + 3044 pounds) was completely 


compensated by the savings as a result of avoiding dementia (2665 + 5769 pounds). Note that this 


would not be case if an intervention causes an active person to become even more active (scenario 


two and three).  


 


Table 4.3: Results for three possible scenarios of increase in physical activity level for a cohort of 


1000 people (500 males and 500 females)  


  Scenario 1: 
Inactive  low active 


Scenario 2: 
Low active  some 


activity 


Scenario 3: 
Some activity  meets 


recommendations 
Health Life years gained 812 530 582 
 QALYs gained 1750 1122 826 
Costs ∆Social care costs* -1764 397 221 
 - due to dementia* -2699 186 -87 
 - due to other causes* 935 211 307 
 ∆NHS costs*  -2786 1052 735 
 -due to dementia* -5847 396 -193 
 -due to other causes* 3061 656 928 
* In thousand British pounds  


 


4.2 Effects at a population level 
 


Figure 4.4 displays LE, QALE and lifetime health care expenditures by age and physical activity class 


for the age range in the target population. From this figure it can be seen that at all ages a higher 


level of physical activity results in a higher LE and QALE and that the differences between the 


different classes are roughly equal at most ages.  Lifetime health expenditures per person at most 


ages are highest for the inactive group, except at higher ages at which they are similar to the group 


that meets recommendations.  
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Figure 4.4:  life expectancy, quality adjusted life expectancy and lifetime health care expenditures for 


different physical activity classes for different ages by gender  
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To understand the impact of physical inactivity on the English population aged 40 to 65 we will 


estimates health and health and social care expenditures in three scenarios: 


1. Current practice; 


2.  Everybody shifts a class: everybody becomes a bit more active; 


3. Everybody meets recommendations. 


 


Table 4.4 shows the results for the three scenarios modelled at population level. If all 40-65 year olds 


in England were to increase their activity level by one class (i.e. inactive become low active, low 


active become somewhat active etc.) life expectancy would increase 0.2 years per person. Lifetime 


expenditures would decrease by 500 pounds. If all 40-65 year olds were to increase their physical 


activity level to the level where they meet the recommendations the increase in life expectancy 


would be 0.5 year, while lifetime expenditures would remain the same. 


 


Table 4.4:  Effects at population level  


 Scenario 1:  
Current practice 


Scenario 2:  
Everybody shifts a 


class 


Scenario 3: 
Everybody meets 
recommendations 


Life expectancy 30.9 31.1 31.3 
Quality-adjusted life expectancy 24.5 24.8 25.1 


Lifetime health and social  care expenditures* 60.9 60.4 60.9 
Difference compared to scenario 1     


Life expectancy - 0.2 0.5 
Quality-adjusted life expectancy - 0.3 0.6 


Lifetime health and social care expenditures* - -0.5 0 
Difference compared to scenario 2     


Life expectancy - - 0.2 
Quality-adjusted life expectancy - - 0.3 


Lifetime health and social care expenditures* - - 0.5 
* times thousand pound 
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5.  Cost effectiveness of interventions that promote physical 


activity 
 


In the previous chapter the impact of different scenarios of increase in physical activity level was 


presented for both a cohort of 40 year old people (section 4.2) as well as for the English population 


aged 40-65 years (section 4.3). Results of the scenarios were expressed in terms of gain in life years 


and QALYs and changes in dementia-related costs and costs due to other causes. In the current 


chapter, the cost-effectiveness of interventions that promote physical activity are shown. Compared 


to chapter four, the results presented in this chapter also take into account the costs of the 


intervention. The effect of the intervention has been applied as a reduction in the risk factor 


prevalence and the model simulated the resulting change in quality of life, health care costs and 


mortality. The duration of the implementation depends on the type of interventions. Time horizon 


for the evaluation was lifetime. Outcomes were simulated for the scenario in which the intervention 


was assumed to be applied, the intervention scenario, and for a scenario in which no intervention 


was applied, the current practice scenario. Incremental cost effectiveness ratios (ICERs) were 


calculated as the difference in total costs between the intervention scenario and the current practice 


scenario divided by the difference in effects, i.e. QALYs .  


 


ICER=(Total_costs intervention_scenario – Total costs current_practice) / (QALYs intervention_scenario – QALY current practice) 


 


Total costs for the intervention scenario were calculated as the sum of the intervention costs, 


dementia-related costs and costs for other causes. Total costs for the current practice scenario were 


calculated as the dementia-related costs plus the costs for other causes. If in the intervention 


scenario more people become active, the prevalence of dementia decreases resulting in lower 


dementia-related costs but higher costs due to other causes. The cost difference between the two 


scenarios then consists of the intervention costs minus the savings in dementia-related costs plus 


the additional costs for other causes. Unless otherwise indicated effects and costs in this chapter 


were discounted at 1.5% annually.    


 


5.1 Description of intervention scenarios 
Many interventions targeted at increasing PA are not that attractive to model as they either have a 


very short follow-up or are targeted at very specific groups. Therefore, rather than modelling specific 


interventions aimed to promote PA, we model the cost-effectiveness of two broad categories of 


interventions in several what-if scenarios: 


- Population level campaigns 


- Individual level interventions 


 


In these what-if scenarios we varied the costs per participant, the effectiveness as well as relapse 
after the interventions. To make the outcomes of the what-if analyses easier to interpret we used 
the following two interventions as model interventions for the two categories:  
1. Mass media campaigns for which effectiveness in reducing sedentary/inactive behavior was 


assumed to be RR=1.06 (95% CI: 0.95-1.17) (Abioye et al., 2013) corresponding to a decrease in 
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the probability of being inactive of about 0.01% in the English population. The RR estimated by 
Abioye et al. was based on a meta-analysis of three studies with a follow-up of 2-3 years. 
Intervention costs of mass media campaigns were taken from an Australian study and estimated 
to be around 10 pounds (Cobiac et al., 2009)1.  


2. Exercise referral schemes that increase the probability of becoming active by about 0.05% at a 
cost of about 200 pounds per participant (Trueman et al., 2013). Effectiveness in the study of 
Trueman et al was based on a meta-analysis of Pavey et al calculating the effectiveness of 
exercise referral versus usual care for studies with a follow-up of 6-12 months (Pavey et al., 
2011). 
 


Although these interventions can in no way be exactly copied to the target population in England, 
the costs of these interventions would be roughly transferable to similar types of interventions if 
these were to be implemented in England. More generally, mass media campaigns are usually 
characterized by low costs per person and low effectiveness, while the reverse is true for face-to-
face interventions like exercise referral schemes. In the scenarios, we estimated the costs and 
benefits for a wide range of effectiveness estimates. Effectiveness is expressed as the increase in the 
probability that someone becomes more active a year after the intervention. While interventions at 
the individual level can be targeted at specific groups such as the inactive (and the costs also largely 
depend on the number of persons participating) this is less the case for mass-media campaigns. In 
the results section, estimates of costs and effects are shown for the situation that the interventions 
will cause the inactive to become low active. In contrast to this, a scenario is shown in which 
everybody becomes more active (the inactive become somewhat active, the low active become 
somewhat active and the somewhat inactive meet guidelines). Paragraph 5.2 shows the results for 
the cost-effectiveness in the case where the effect on physical activity is maintained throughout life, 
i.e. assuming no relapse. In paragraph 5.2.2 the impact of taking into account relapse was 
investigated. Furthermore, the role of including future unrelated medical costs was explored in 
paragraph 5.2.3.  


 


5.2 Results 


In Figure 5.1 the results are shown for the scenario that all inactive persons become low active. The 


left graph of Figure 5.1 shows the ICER as a function of the probability of becoming active for both 


population-based interventions and individual level interventions. The grey area around the curves 


represents the range in outcomes when intervention costs are varied from 5 to 15 pounds for 


population interventions and from 150 to 250 pounds for individual interventions. The black dots 


present the ICER when effectiveness of the population and individual level interventions was 


assumed to be 0.01 and 0.05, respectively. For both types of interventions this would result in an 


ICER well below 10,000 pound per QALY. 


The right graph in Figure 5.1 shows the uncertainty around the outcomes as a result of the 


uncertainty around the input parameters of the model in the case where the effectiveness and costs 


of the individual/population intervention were respectively fixed at probabilities of 0.05/0.01 and 


200/10 pounds per person. Results for the individual level interventions show that this type of 


intervention is more effective but there is more uncertainty around the results than for the 


population interventions.       


                                                             
1 Given that the English population is about 2.5 times the Australian population the cost per person estimates 
are probably on the high end. 
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Figure 5.1:  Scenario: inactive persons become low active; no relapse assumed  Left graph, ICER as 


function of effectiveness of an intervention for both individual level interventions (200 pounds per 


person) and population interventions (10 pounds per person). The grey area displays the results when 


intervention costs are varied between 150 and 250 pounds for the individual level interventions and 


between 5 and 15 pounds for the population interventions. Right graph, uncertainty around the 


point estimates displays in the left graph assuming an increase in probability of 0.01of becoming 


active for population interventions and 0.05 for individual level interventions.  


Figure 5.2 presents the results for the scenario that the total population becomes more active and 


shifts one class. 


 


Figure 5.2:  Scenario: everyone becomes more active; no relapse assumed  Left graph, ICER as 


function of effectiveness of an intervention for both individual level interventions (200 pounds per 


person) and population interventions (10 pounds per person). The grey area displays the results when 


intervention costs are varied between 150 and 250 pounds for the individual level interventions and 


between 5 and 15 pound for the population interventions. Right graph, uncertainty around the point 


estimates displays in the left graph assuming an increase in probability of 0.01 of becoming active for 


the population interventions and 0.05 for the individual level interventions. 
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Comparing the results in figure 5.1 and 5.2 showed that the target population has a substantial 


influence on the ICER of individual level interventions as well as health gains effects. Targeting these 


types of interventions to the specific subgroup of inactive people is more cost-effective. The target 


population has less influence on the ICER of population-based interventions. For both interventions, 


however, total health gains are much bigger if everybody shifts a class compared to the case in 


which only the inactive become low-active.    


5.2.2 The influence of relapse 


Figure 5.3 displays the impact of taking relapse into account. Relapse is defined as the percentage 


that returns to their pre-intervention level of activity each year. For instance, a relapse rate of 10% 


means that 10% of the previously inactive persons who have become somewhat active as a result of 


an intervention have become inactive again a year later. Another year later, only 81% is still 


somewhat active given a relapse rate of 10% in each of two years. Results are shown for the scenario 


that inactive people become low active and for four different relapse rates. Taking into account 


relapse increases the ICERs, but relapse rates seem to have more impact in individual interventions 


than in population-based interventions. 


 


Figure 5.3:  Relation between short term effectiveness, relapse and the Incremental cost-


effectiveness ratio (ICER) for the scenario that inactive people become active. Intervention costs for 


population and individual level interventions are assumed to be 10 and 200 pounds, respectively.  


  


5.2.3 The influence of including future unrelated medical costs 


The impact of including future unrelated medical costs in the analyses is shown in figure 5.4. In case 


no relapse is assumed, including only the costs of dementia while excluding the costs of other 


diseases reduces the ICER by roughly 2500 pound per QALY gained independent of the effectiveness 


of the interventions. When a relapse of 20% is assumed the ICER reduces by roughly 1500 pound per 


QALY gained if costs of unrelated medical care are excluded. Inclusion of future unrelated costs 


increases the ICERs, but the impact on the ICER is less than the influence of relapse.  
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Figure 5.4: Influence of excluding costs of unrelated medical care on ICER for the scenario that 


inactive people become active. Intervention costs for population and individual level interventions are 


assumed to be 10 and 200 pounds, respectively. Please note that in the graph on the rights a legend 


has been omitted for clarity: lines in this graph mean the same as in the graph on the left.  


5.2.4 The influence of the discount rate 


The impact of changing the discount rate for costs and effects is shown in figure 5.5. From this figure 


it can be seen that if future costs and effects are more heavily discounted the ICER increases. This is 


mainly due to the fact that most health gains occur in the future while most costs are made now (the 


costs of the intervention). Especially if the effectiveness of the intervention is low, the impact of the 


discount rate can be substantial. Please note that in all different scenarios shown in Figure 5.5 costs 


and effects are discounted at an equal rate (0%, 1.5% or 3.5% annually). 


 


 


Figure 5.5: Influence of the discount rate for costs and effects on the ICER for the scenario that 


inactive people become active. Intervention costs for population and individual level interventions are 


assumed to be 10 and 200 pounds, respectively.  
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6.  Sensitivity analyses 
 


In this chapter we investigated the robustness of the results with respect to several key 


assumptions.  Firstly, the most important key assumptions of the model are presented. Based on 


these assumptions, six scenarios are described in which these key assumptions are challenged. 


Finally, the results of the different scenarios are presented.   


As the sensitivity analysis showed that the ICERs are mainly sensitive to changes in the long term 


effectiveness (as shown in section 5.2.2) we do not present results in this chapter for the ICERS. 


Instead, in this chapter, we will focus on the results as presented in chapter four about lifetime costs 


and benefits of promoting physical activity. 


6.1 Key assumptions and definition of sensitivity analysis  


The key assumptions and input parameters we used to construct the model were the following (in 


order of importance):  


A. Relative risk values used as input in the model for the association between PA and all-cause 


mortality and the association between PA and the onset of dementia; 


B. Relative risks of PA on all-cause mortality were used to model the effect of PA through all other 


diseases besides dementia on mortality; 


C. Quality of life values used in the model states with dementia were assessed by proxies and not 


by patients themselves; 


D. We assumed that health care and social costs are highest in last year of life compared to ‘other’ 


years. 


Based on these assumptions we formulated six different scenarios in which we varied one of the five 


presented assumptions. The first scenario is about the relative risks used for the association 


between PA and all-cause mortality. Physical activity  was modelled in four  classes (Meets 


recommendations / Somewhat active / Low activity / Inactive) and it was assumed that PA was 0.5 


hours higher in the low activity group compared to the inactive, 1.5 hours higher for the some 


activity group and 2.5 hours for the group that meets recommendations. Using these assumptions, 


we could calculate relative risks on mortality for the different classes using results from a recent 


meta-analysis reporting the dose-response relationship between mortality and hours of PA (Samitz 


et al., 2011). The effect of PA on all-cause mortality using these relative risks was quite small if we 


compare these risks to the dose-response relationship as  published by the US Physical Activity 


Guidelines Advisory Committee (see table 6.1) (Physical Activity Guidelines Advisory Committee, 


2008). In scenario one of our sensitivity analysis we used the RRs as published in the US study.   


Table 6.1: relative risks for the association between physical activity and all-cause mortality 


 Inactive Low activity Some activity Meets 
recommendations 


Base case 1 0.97  0.91  0.86  


Scenario one 1 0.90 0.80 0.73 
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Scenario two is about the RRs used for the association between PA and the onset of dementia. The 


relative risk on the onset of dementia in the US report mentioned above (RR=0.63 (95% CI 0.50 to 


0.80)) is very similar to the estimate reported by Sofi et al that was used in the base case of our 


model (RR=0.62-0.65 for the different PA classes) (Sofi et al., 2011). A more general problem when 


quantifying the relation between PA and dementia is that both the US report as well the Sofi meta-


analyses do not provide detailed information on the level of physical activity. In the US report RRs 


are presented as the RR of subjects with a high physical activity level versus subjects with a low 


physical activity level without further definition of high and physical activity (Physical Activity 


Guidelines Advisory Committee, 2008).  In the paper of Sofi et al. two risk ratios for the onset of 


cognitive decline were presented both compared to subjects being sedentary; one for subjects with 


high and one for subjects with low-to-moderate levels of physical activity (Sofi et al., 2011). Again no 


definition of high or low-to-moderate levels of physical activity was given. In this sense the way we 


used the RRs for the different classes is a bit arbitrary. In scenario two we therefore used different 


RRs for dementia. Instead of assuming that the RR of 0.65 applies to the low active group, we 


assume that it applies to the somewhat active group. We interpolated the RR for the low active 


group assuming a linear relation between RR and physical activity as measured in hours per week 


(see table 6.2).  


Table 6.2: relative risks for the association between physical activity and the onset of dementia 


 Inactive Low activity Some activity Meets 
recommendations 


Base case 1 0.65 0.65 0.62 


Scenario two 1 0.89 0.65 0.62 


 


Scenario three is also about the relative risks used for all-cause mortality and the onset of dementia 


(key assumption A). In this scenario we applied the relative risks not to the entire age range, but only 


to ages 90 and below. The relative risks above the age of 90 were set to one. 


Scenario four addressed key assumption B. For the base case we chose to apply the relative risks for 


the association between physical activity and all-cause mortality to the mortality due to other causes 


and not mortality due to dementia (equation (4 and 5)).  Another option would be to calculate these 


in the following manner:   (     )     (     )    . However, given the large impact 


dementia has on mortality at old ages, this would imply a lower ‘other cause’ mortality risk for the 


inactive at very old age (90+) than the active.  In scenario four we applied this alternative 


assumption to calculate mortality rates for other causes stratified by PA.  


Scenario five is about the assumption we made with regard to the health-related quality of life for 


people with dementia (assumption C).  In the base case quality of life for dementia was based on a 


UK study of Sheehan et al. in patients with dementia admitted in general (Sheehan et al., 2012). We 


used the value as assessed by the proxies of the patients (0.30), because this value seems more 


valid. In scenario five, quality of life for dementia was based on the same study of Sheehan but now 


we used the value as reported by patients themselves (0.71). 
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In the base case analysis health care and social costs were made specified by the last year of life and 


‘other’ years (assumption D). To model the influence of PA on health care expenditures (HCE) 


through diseases other than dementia we related health care expenditures to mortality risk. By 


making a distinction between HCE in the last year of life and other years it is possible to proxy the 


effect that diseases have on the demand for health. In scenario six we challenged this assumption 


and made costs dependent on age only.  


Table 6.3 summarizes the six different scenarios that we analyzed in the sensitivity analysis.  


Table 6.3: Overview of the six different scenarios that were run for the sensitivity analyses  


Scenario Assumption Definition 
1 A RRs PA and all-cause mortality 1/0.9/0.8/0.73 instead of 1/0.97/0.91/0.86 
2 A RRs PA and dementia 1/0.89/0.65/0/62 instead of 1/0.65/0.65.0.62 
3 A RRs above age 90 were set at 1 
4 B Alternative assumption with respect to mortality 
5 C QoL for persons with dementia based on patient ratings instead of proxies  
6 D Costs for other diseases depend on age only instead of age and last year of life   
 


6.2 Results sensitivity analyses  


 


Table 6.4 displays estimates of the life expectancy at the age of 40 years for the base case and the six 


different scenarios that were run in the sensitivity analysis. Scenario one in which different RRs for 


the association between PA and all-cause mortality were used had the highest impact and increased 


differences in life expectancy between the different PA class most. For males with low activity and 


inactive males the life expectancy decreased from 39.0 to 38.8 and from 38.1 to 37.4 years, 


respectively. Using a different RR for the onset of dementia for the group that is low active (scenario 


two) had, as expected, the most impact on the life expectancy of the low active persons, which 


changed from 39.0 to 38.6 years for males and from 42.8 to 42.5 years for females. Scenario 4 in 


which an alternative assumption was used to calculate other cause mortality rates did not have a big 


impact on life expectancy estimates.  


 


Table 6.4: Life expectancy at the age of 40 years in different sensitivity analysis*  


  Base case Scenario 1 Scenario 2 Scenario 3 Scenario 4 
Men Recommendations 40.1 40.7 40.1 40 40 
 Some activity 39.5 39.8 39.5 39.5 39.4 
 Low activity 39.0 38.8 38.6 38.9 38.8 
 Inactive 38.1 37.4 38.2 38.2 38.2 
Women  Recommendations 43.9 44.6 43.9 43.7 43.7 
 Some activity 43.3 43.8 43.4 43.2 43.2 
 Low activity 42.8 42.8 42.5 42.8 42.6 
 Inactive 42.0 41.4 42 42 42.1 
*Scenarios five and six on quality of life and costs did not change the life expectancy compared to the base 


case. 
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Table 6.5 shows the average number of years spent with dementia at the age of 40 years for the six 


different scenarios. Compared to the base case the changes were minimal. Only scenario two using a 


different RR for the onset of dementia for the low active group had some impact. The years with 


dementia within this physical activity class changed from 2.4 to 3.1 for males and from 2.5 to 3.2 for 


females.  


 


Table 6.5: Years with dementia at the age of 40 years in different sensitivity analysis* 


  Base 
case 


Scenario 1 Scenario 2 Scenario 3 Scenario 4 


Men Recommendations 2.4 2.5 2.4 2.4 2.4 
 Some activity 2.4 2.5 2.4 2.5 2.4 
 Low activity 2.4 2.4 3.1 2.4 2.4 
 Inactive 3.4 3.3 3.4 3.4 3.4 
Women  Recommendations 2.5 2.6 2.5 2.5 2.5 
 Some activity 2.5 2.6 2.5 2.6 2.5 
 Low activity 2.5 2.5 3.2 2.5 2.4 
 Inactive 3.5 3.4 3.4 3.5 3.5 
*Scenarios five and six on quality of life and costs did not change estimates of years with dementia compared 


to the base case. 


 


Table 6.6 displays the quality-adjusted life expectancy (QALE) at the age of 40 years for the six 


different scenarios. Using the quality of life value for dementia as reported by patients themselves 


instead of proxies (scenario five) had the highest impact on the results. In all physical activity classes 


the QALE increased with about one year. Scenario one on the different RRs for all-cause mortality 


had the second highest impact. In this scenario the QALE for persons that meet the recommendation 


increased with about 0.5 year, while for inactive persons the QALE decreased with 0.3-0.5 year.  


 


Table 6.6: Quality-adjusted life expectancy (QALE) at the age of 40 years in different sensitivity 


analysis  


  Base 
case 


Scenario 1 Scenario 
2 


Scenario 
3 


Scenario 
4 


Scenario 
5 


Men Recommendations 31.6 32.1 31.7 31.6 31.6 32.6 
 Some activity 30.8 31 30.8 30.8 30.7 31.8 
 Low activity 29.7 29.6 29.1 29.7 29.6 30.7 
 Inactive 28.0 27.5 28 28 28 29.4 
Women  Recommendations 34.2 34.6 34.2 34 34.1 35.2 
 Some activity 33.3 33.6 33.4 33.3 33.2 34.4 
 Low activity 32.2 32.2 31.7 32.2 32.1 33.2 
 Inactive 30.4 30.1 30.5 30.5 30.5 31.9 
*Scenario six on costs did not change the quality adjusted life expectancy compared to the base case. 
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Results for the estimated lifetime total costs at the age of 40 years are presented in table 6.7.  The 


impact of changing assumptions on the total costs was limited in all six scenarios. Making costs 


dependent on age only instead of age and last year of life hardly influenced the results. Using a 


different RR for the all-cause mortality (scenario one) had the highest impact, but lifetime costs 


increased or decreased by only 1000 to 2000 pounds compared to the base case. Using a different 


RR for the onset of dementia in the low active group (scenario two) resulted in an increase of the 


lifetime total costs by 4000 pounds for both low active males and females. Scenario five on quality of 


life did not change the estimates compared to the base case.  


Table 6.7: Undiscounted lifetime total costs (x 1000 pounds) at the age of 40 years in different 


sensitivity analysis* 


  Base 
case 


Scenario 1 Scenario 
2 


Scenario 
3 


Scenario 
4 


Scenario 6 


Men Recommendations 63 65 63 63 63 63 
 Some activity 62 63 62 62 62 62 
 Low activity 61 61 65 61 60 60 
 Inactive 66 64 66 66 66 65 
Women  Recommendations 76 78 76 76 75 75 
 Some activity 75 76 75 75 74 74 
 Low activity 73 74 77 73 73 72 
 Inactive 77 76 77 77 78 76 
*Scenario five on quality of life did not change estimates of  lifetime total costs compared to the base case. 


 


 


In table 6.8 the results of three different scenarios of increase in physical activity level are shown. 


The scenarios are the same as described in paragraph 4.2: 1) an inactive cohort becomes low active, 


2) a low active cohort becomes somewhat active and 3) a somewhat active cohort becomes more 


active and meet recommendations.   


 


Table 6.8: Undiscounted QALY gains and incremental costs in different sensitivity analysis for the 


three different scenarios described in paragraph 4.2.1 


  Base 
case 


Scenario 
1 


Scenario 
2 


Scenario 
3 


Scenario 
4 


Scenario 
5 


Scenario 
6 


QALYs 
gained 


Inactive  
 low active 


1750 2132 1163 1710 1595 1320  


 Low active  
some activity 


1122 1444 1702 1095 1138 1151  


 Some activity  
recommendations 


826 1000 827 790 827 812  


∆Costs* Inactive  
 low active 


-4551 -2665 -848 -4511 -5440  -4580 


 Low active  
some activity 


1449 2777 -2191 1306 1547  1701 


 Some activity  
recommendations 


955 1643 960 807 972  1196 


* In thousand British pounds   
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For the situation that all inactive persons would become low active, the gain in QALYs dropped 


substantially compared to the base case when a different RR for the onset of dementia for the low 


active group was used (from 1741 to 1163 QALYs gained). Using different quality of life values for 


dementia also had a high impact on the number of QALYs gained (decrease from 1741 to 1320). 


However, in all sensitivity analysis scenarios the situation that all inactive persons would become low 


active resulted in cost savings, although the savings may decrease to only one-fifth of the total 


savings as observed in the base case (scenario two).  For the situation that all low active persons 


would become somewhat active, the gain in QALYs was also mostly influenced by the assumption 


used on the RR for the onset of dementia in the low active group (scenario two). Using the higher 


RRs resulted in an increase in QALYs gained from 1123 to 1702 and cost savings. Using different RRs 


for all-cause mortality also had some influence on the results. The QALY gained and costs for the 


situation that somewhat active persons would become more active and meet the recommendations 


did not differ much between the different sensitivity analysis scenarios and the base case. The 


assumption on the RRs for all-cause mortality (scenario one) had the highest impact.  
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7.  Conclusions & discussion 
 


In this report we constructed a model that links physical activity to dementia, mortality, quality of 


life and health and social care expenditures. With this model we ran several analyses from which we 


derive the following key messages: 


- Inactive persons live almost a year less than active persons and in a lower quality of life; 


- In their shorter lives, inactive persons can expect to live about a year more of their lives with 


dementia; 


- Preventing inactivity yields more health gains than increasing activity levels in those already 


active; 


- Preventing inactivity has the potential to decrease health and social care spending as the savings 


due to preventing dementia outweigh the additional spending in life years gained; 


- Promoting physical activity has the potential to increase (quality adjusted) life expectancy in the 


English middle aged population by about half a year without increasing the demand for health 


and social care; 


- Individual level interventions are likely to be more cost-effective when targeted at inactive 


persons; 


- The most crucial determinant for interventions to be cost-effective is whether they succeed in  


maintaining increased levels of physical activity in the long run; 


- Interventions would be at best borderline cost-effective if each year more than 20% return to 


their pre-intervention level of activity; 


- Including costs of unrelated medical care increases the cost effectiveness by about 2500 pound 


per QALY on average. 


The biggest gap in evidence relates to a lack of knowledge regarding the dose-response relationship 


between physical activity and the onset of dementia, while results of the model were highly 


dependent on the RRs used for the relation between physical activity and the onset of dementia. We 


used the relative risks as published by Sofi et al (Sofi et al., 2011). In this study the risk ratio for the 


onset of cognitive decline was published for subjects with high and low-to-moderate levels of 


physical activity compared to subjects being sedentary. In the model, the risk ratio for high levels of 


physical activity was applied to the group that meets recommendations, while the risk ratio for low-


to-moderate levels of activity was applied to the groups with low and some activity. As a result there 


was no difference in the onset of dementia between the low and some activity classes in our model 


in the base case analysis. In chapter six we presented the results of a sensitivity analysis scenario in 


which the RR for the onset of dementia in the low active group was assumed to be higher (0.89 


instead of 0.65). Results showed that life expectancy and QALE of the low active group would 


decrease, while the number of years with dementia and lifetime total costs would increase 


compared to the base case scenario. Using these alternative RRs suggests that both the health 


benefits as well as cost savings of preventing inactivity would diminish. From the base case analysis 


we concluded that targeting the inactive group to become low active should be preferred. Using a 


higher RR for the onset of dementia for the low active group would change this conclusion as both 


the option of targeting the inactive group as well as targeting the low active group would be cost 


saving. More detailed information on the association between physical activity and dementia in 


terms of decreased risk per increment of hour of physical activity per week would further improve 


the model. The most important other assumptions that were addressed in the sensitivity analysis 
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(chapter six) were the use of different RRs for the association between physical activity and all-cause 


mortality, using quality of life values for dementia based on patients instead of proxies and making 


costs for other diseases dependent on age only instead of age and last year of life. The impact of all 


these assumptions was limited as shown in chapter six. The assumption on the RR for all-cause 


mortality had the highest impact on the estimates of life expectancy, the years with dementia and 


the total life time costs. Using different quality of life values for dementia had the highest impact on 


the QALE. Results for the different scenarios of increase in physical activity changed slightly but the 


conclusion remained unchanged.  


Another important gap in information is the lack of evidence regarding the long-term effectiveness 


of interventions promoting physical activity. Although many interventions targeting physical activity 


have been evaluated most of them have a short follow-up or are targeted at very specific groups. 


Furthermore, effectiveness of interventions is often difficult to compare and combine. Outcomes are 


self-reported or based on more objective measures of cardiorespiratory fitness, outcomes are 


presented as percentage change in inactivity or change in hours of physical activity per week and 


outcomes are reported for different domains of physical activity. Because of the lack in evidence in 


long-term effectiveness of interventions targeting physical activity, we chose to present the cost-


effectiveness of interventions as a function of the effectiveness to ensure that the results are 


broadly applicable.   


Three other modeling studies looked at the association between physical inactivity and the risk of 


developing dementia (Barnes et al., 2011; Nepal et al., 2010; Zhang et al., 2011). The study of Barnes 


et al calculated the population attributable risks (PAR) for several risk factors on the current 


prevalence of Alzheimer’s disease worldwide and in the US (Barnes et al., 2011). Worldwide 13% of 


Alzheimer cases were estimated to be potentially attributable to physical inactivity, while for the 


USA this estimate would be 21%. In our study about 20% of the dementia cases were attributable to 


physical inactivity, which is in line with the study of Barnes.  Nepal and colleagues evaluated the 


potential impact of physical activity interventions on the projections of dementia prevalence in 


Australia (Nepal et al., 2010). The prevalence of physical inactivity in males was estimated to range 


from 30% to 55% over the different age classes (>45 years), while for females this estimate ranged 


from 35% in the lowest age class (45-49 years) to 75% in the highest age class (85+). Combined with 


the RR reported for the association between physical inactivity and dementia, this resulted in a PAR 


estimate varying from 17% in the lowest age class to 34% in the highest age class. Our estimate of 


about 20% was comparable to the PAR estimates in the study of Nepal for the age classes up to 70 


years of age. The study of Zhang et al included physical inactivity as one of the seven risk factors that 


were combined in one overall risk score (Zhang et al., 2011). Therefore results of that study could 


not be compared to the results of our study.    
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