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he health benefits of physical activity for children  

• Physical activity has small but significant physical health benefits for 

• There is limited evidence that childhood physical activity directly affects 

• However, health indicators such as obesity do track from childhood to 

• Surveys show that high proportions of children are active at recommended 

rt in schools has been increasing while active 

travel to school has declined.   

•

T

children, notably prevention of overweight and obesity and Type 2 

diabetes, and improvements in skeletal health.  

• Physical activity has moderate psychological health benefits for children, 

particularly for self-esteem, but also for depression. 

health in adulthood  

adulthood, therefore childhood physical activity may have an indirect 

influence on adult health.    

• There is little evidence for the differential effect of physical activity on 

childhood health by gender, age or ethnicity.    

    

How active are children and young people?  

levels.   There is, however, a significant minority of children who take little 

or no physical activity.  

• Inactivity is highest among young girls (from around age 10).  

• Provision of PE and spo

 Levels of sport and exercise are lower among lower socio-economic 

groups and people from black and minority ethnic groups.   
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• Physical activity tracks within childhood at moderate levels.    

• Tracking from childhood/adolescence into adulthood is small.  It is difficult 

le to 

measurement problems.   

. 

urs, 

   

• There is a strong rationale for promoting physical activity among children 

escents.   

0+), children from lower socio-economic groups, 

children from black and minority ethnic groups, and overweight and obese 

 generally increasing, and this trend should be encouraged.  

However, a higher priority might be given to active travel to school, which 

 for a decline in natural play, and 

access to natural environments, suggest that this might also be a mode of 

Does physical activity ‘track’ from childhood to adulthood?  

to determine whether this is due to a true effect or is attributab

• Tracking is likely to be strengthened by increasing the quality of the 

physical activity experience

• Sedentary behaviours may track better than physically active behavio

but more research is needed.

Conclusions  

and adol

• Specific population sub-groups in which levels of activity are low include 

young girls (aged 1

children.    

• Data on the provision of PE and sport in school has shown that this mode 

of activity is

has been declining for many years.   

• There is very little evidence available to quantify trends in levels of active 

play.  However, review level evidence

activity that would benefit from being prioritised.      
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1. Introduction  

1.1. Background to the NICE programme on children 

and physical activity 

The National Institute for Health and Clinical Excellence (‘NICE’ or ‘the Institute’) 

has been asked by the Department of Health (DH) to develop guidance on a 

public health programme aimed at promoting physical activity, play and sport for 

pre-school and school age children in family, pre-school, school and community 

settings. 

 

This guidance will provide recommendations for good practice, based on the best 

available evidence of effectiveness, including cost effectiveness. It is aimed at 

professionals with public health as part of their remit working within the NHS, 

local authorities and the wider public, private, voluntary and community sectors.   

It will also be relevant to parents and professional carers. 

 

The guidance will support implementation of the preventive aspects of national 

service frameworks (NSFs) and a number of related policy documents1.  It has 

been commissioned in response to growing concerns over low levels of physical 

activity in children and young people, and the potential impact on current and 

future health.   

 

 

1 See Children and Physical Activity scope for full details: 

http://guidance.nice.org.uk/page.aspx?o=410813   
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1.2. Background to this review   

This is the first of a series of reviews commissioned to provide background 

evidence for the development of public health guidance.   Future reviews will  

• identify the individual, social and environmental factors associated with 

children’s physical activity and summarise the directions and strength of 

these associations 

• investigate the views of children about the barriers and facilitators to 

participation in physical activity 

• review the effectiveness and cost effectiveness of specific approaches to 

promoting physical activity in children. 

 

This initial review provides the context for the later reviews by describing the 

evidence on the descriptive epidemiology of physical activity in children.    

Descriptive epidemiology focuses on identifying and reporting both the pattern 

and frequency of health events in a population (Mausner & Kramer, 1985).   

1.3. Purpose of the review  

The purpose of the review is to define patterns of physical activity in children of 

different populations and ages in England and to determine the impact of 

physical activity on short and long term health, and other outcomes.  

The review will help identify populations or developmental stages in which 

physical activity is low and therefore of concern. This will help to develop the 

conceptual model for the children and physical activity programme, and focus 

and prioritise the direction of the reviews that follow.  It will also feed into the 

development of the economic model.    
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This review will:  

• explore the prevalence and patterns of different types of physical 

activity in pre-school and school children;  

• identify populations of children or developmental stages in which 

PA is low and therefore of concern;  

• describe the relationship between children’s physical activity 

behaviours and their physical activity levels as adults;  

• describe the benefits of childhood physical activity and  

• describe the health outcomes (mortality and morbidity) and other 

outcomes associated with lack of physical activity as a child.  

In this review the term ‘children’ will generally be used, and will include all pre 

school and school aged children up to age 18 years.  Where studies include 

children beyond this age (for example surveys looking at young people aged 16-

24), we may include findings relevant to 16-18 year olds, as appropriate.  

  

2. Methodology        

2.1. Sources of evidence  

This review synthesises evidence from key reports and studies in the literature.   

Tailored searches of the literature were conducted for each topic in the report, 

and the search strategies are outlined separately in each chapter.   

2.2. Review team  

This review has been carried out by a team from the Public Health Collaborating 

Centre (CC) for Physical Activity2.  The Collaborating Centre is an alliance 

 

2 Lead authors Prof Stuart Biddle and Nick Cavill.  
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between the British Heart Foundation Health Promotion Research Group 

(University of Oxford) and the British Heart Foundation National Centre for 

Physical Activity and Health (Loughborough University). 

 

Reference (Sections 1 and 2 ) 
 

Mausner JS, Kramer S. Epidemiology: An introductory text (2nd Edition). 

Philadelphia, PA: Saunders, 1985. 
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3. The health benefits of physical activity for children  

3.1. Summary  

• Physical activity has small, or small-to-moderate, but significant health 

benefits for children, notably prevention of overweight and obesity and Type 2 

diabetes, and improvements in skeletal health.  

• There is limited evidence that childhood physical activity directly affects health 

in adulthood.  

• However, health indicators such as obesity do track from childhood to 

adulthood, therefore childhood physical activity may have an indirect 

influence on adult health.    

• There is little evidence for the differential effect of physical activity on 

childhood health by gender, age or ethnicity.    

3.2. Introduction  

This section3  will describe the benefits of childhood physical activity and the 

health and related outcomes (mortality and morbidity) associated with lack of 

physical activity as a child or adolescent. In Section 4, we will review the links 

between physical activity in childhood and adolescence and health outcomes in 

adulthood. Figure 1 depicts a schematic for viewing these various links.  

 
 

3  This section is based on previous reviews undertaken at Loughborough University, specifically Biddle et 
al.  (Biddle SJH, Gorely T, Stensel DJ. Health-enhancing physical activity and sedentary behaviour in 
children and adolescents. Journal of Sports Sciences 2004b; 22: 679-701.) and Stensel et al. (Stensel DJ, 
Gorely T, Biddle SJH. Physical (in)activity and youth health outcomes. In: Smith AL and Biddle SJH, editors. 
Youth physical activity and inactivity: Challenges and solutions. Champaign, Il: Human Kinetics, in press.). 
The contributions of Dr David Stensel and Dr Trish Gorely are gratefully acknowledged. Research 
assistance from Andy Atkin and Natalie Pearson (Loughborough University) is also acknowledged with 
thanks. 
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With reference to Figure 1, physical activity and sedentary behaviours may both 

need investigating, although the evidence concerning the latter is significantly 

smaller than for physical activity. Sedentary behaviours may have independent 

associations with health in childhood and adulthood, although the evidence base 

beyond TV viewing is very small, and the whole field is replete with difficulties 

(Biddle et al., 2004a; Bryant et al., 2007). Nevertheless, links between these two 

clusters of behaviour in childhood (link ‘a’) and in adulthood (link ‘f’) are 

important. Comments have been provided on link ‘c’ where evidence is available 

but for the purposes of the present review, we have focussed mainly on: 

 

• The links between physical activity and health outcomes in 

childhood/adolescence (link ‘b’) 

• The links between physical activity in childhood and health outcomes in 

adulthood (link ‘i’) 
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• The links between physical activity in childhood and physical activity in 

adulthood (link ‘d’). 

 

In judging evidence, we have used criteria based on strength and category of 

evidence. For strength of evidence we provide verbal descriptors of ‘small’, 

‘moderate’ and ‘large’ by generally adopting the conventions of Cohen’s d effect 

size (small=0.3; moderate=0.5; large=0.8) and Cohen’s criteria for strength of 

effect for correlations (0.1=small; 0.3=moderate; 0.5=large) (Cohen, 1988). We 

adopted four levels, or categories, of evidence consistent with conventions used 

elsewhere (Bouchard and Blair, 1999; National Institute for Health and Clinical 

Excellence, 2007). Notwithstanding the debate concerning using RCTs as the 

gold standard, and their appropriateness, or lack thereof, for some types of 

research questions, we have adopted criteria based on the following: category A 

(major RCTs or meta-analyses of substantial number of trials); category B 

(smaller RCTs or meta-analyses of fewer trials); category C (observational 

studies); category D (expert opinion) (see Table 1).  

 

Search strategies for locating papers on health outcomes of physical activity of 

children were limited to papers published from 2001. Databases used were 

PubMed, and Metalib (including Web of Science, Sportdiscus, Psychinfo, Zetoc, 

Physical Education Index, and Articlefirst). This was conducted with a search of 

our own files, and limited searches on Google / Google scholar.   

 

3.3. Relationships between childhood physical activity 

and childhood health  

3.3.1. Obesity  
Obesity prevalence in children and adolescents is increasing in the UK (Bundred 

et al., 2001; Chinn and Rona, 2001; Stamatakis et al., 2005) and other developed 

 12



Promoting physical activity for children: Review 1 - Epidemiology July 2007            

(Revised July 2008) 

 

countries, and national guidelines have now been published on obesity (National 

Audit Office, 2001; National Institute for Health and Clinical Excellence & 

National Collaborating Centre for Primary Care, 2006; National Institutes of 

Health and National Heart Lung and Blood Institute, 1998). In the majority of 

studies obesity is defined according to age- and sex-specific percentile 

guidelines for body mass index (BMI: dividing weight in kilograms by height in 

meters squared – kg/m2), such as those developed by Cole, Bellizzi, Flegal, and 

Dietz (2000). Data from the Health Survey for England  suggests that for children 

aged 2-10 years, 17% are obese, a figure rising to 31% for overweight (including 

obese). The same figures for those aged 11-15 years are 21% and 35% 

respectively. There are significant ethnic differences, with higher BMIs, compared 

to white children, in Black Caribbean, Black African, and Asian children (Swanton 

and Frost, 2007).  

 

Many studies indicate that overweight and obesity are associated with a variety 

of health risks both in youth as well as adulthood (British Medical Association, 

2005), and childhood obesity is a risk factor for adult obesity (i.e., it has been 

shown to track) (Bouchard, 2000). The Chief Medical Officer’s Report on physical 

activity (Department of Health, 2004) states that obese children are more likely to 

have certain cardiovascular risk factors, higher incidence of premature 

atherosclerosis and greater insulin resistance. Such children often have lower 

levels of physical fitness and less positive mental health than their non-obese 

counterparts. However, given the difficulty of measuring overweight and obesity 

in children, the potential confounding with growth and maturation, and the time 

interval between the development of obesity and likely disease endpoints, the 

association between childhood obesity and health is complex (Hardman and 

Stensel, 2003).  

 

BMI is often the measure of choice for population-level assessment. However, it 

is recognised that BMI is not a direct measure of adiposity. A more precise 
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marker than BMI for the health risks associated with excess adiposity may be 

needed. For example, waist circumference is a marker of central body fat 

accumulation and has been linked to an increased risk of metabolic 

complications such as type 2 diabetes in men (Wang et al., 2005). Three cross-

sectional surveys of waist circumference in British youth aged 11-16 years 

(McCarthy et al., 2003) showed very clear increases over a 20-year period, and 

greater increases than for BMI. The authors concluded that BMI is likely to be 

systematically underestimating the prevalence of obesity in British youth. 

However, NICE (National Institute for Health and Clinical Excellence & National 

Collaborating Centre for Primary Care, 2006) recommend that BMI (adjusted for 

age and gender) be used as a practical estimate of overweight in children while 

waist circumference is not recommended as a routine measure. But they do say 

that waist circumference may be used to give additional information on the risk of  

health problems in the long term. Clearly, issues remain regarding the best way 

to measure body fat in children and adolescents and also the point at which 

excess body fat becomes detrimental to health in young people (Livingstone, 

2000).  

 

Notwithstanding these difficulties, many researchers believe that young people 

are getting fatter and that a change in physical activity levels is a major cause of 

this trend. For example, a recent study of ‘Old Order Amish’ children in Canada 

(Bassett et al., 2007), where lifestyles resemble those of Europe and North 

America over 150 years ago (such as no motorized transport or electronic labour-

saving devices, and subsistence farming), showed both children and adolescents 

to have very high step counts compared with data in other studies investigating 

youth in settings akin to current society. Moreover, only 7.2% of these Amish 

youth were overweight (in comparison with 31-35% in England) and 1.4% were 

obese (17-21% in England).  
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Although some cross-sectional studies have found an inverse association 

between physical activity levels and BMI or body fatness in children and 

adolescents, the associations are often weak or inconsistent. For example, a 

very extensive HBSC (Health Behaviour in School-Aged Children) study 

gathered cross-sectional data from 137,593 young people aged 10-16 years in 

34 countries (Janssen et al., 2005). The authors concluded that there was a 

significant negative relationship between physical activity and BMI in 88% of the 

countries. However, closer inspection shows great variability in this relationship. 

For example, of the 10 countries showing the highest prevalence of obesity, the 

percentage of children meeting the typical physical activity recommendation of 60 

mins of activity on at least 5 days of the week ranged from 26-50% (non-

weighted M=33%). Of the 10 leanest countries, the range was 21-43% (M=36%). 

Similarly, although 65% of all countries sampled showed a significant relationship 

between TV viewing and obesity, these relationships were small and 

inconsistent, supporting a recent meta-analysis (Marshall et al., 2004). For 

example, the 10 most obese countries in the HBSC study showed an average of 

46% (range = 38-53) of young people watching 3 or more hours of TV per day, 

whereas this figure was higher (51%; range = 24-66) for the 10 leanest countries. 

 

Small or inconsistent associations between physical activity and obesity in cross-

sectional studies is often blamed on the imprecise nature of the measure of 

physical activity (usually self-report, such as in the HBSC study). However, a 

recent cross-sectional study in Northern Ireland (Rennie et al., 2005) examined 

physical activity levels in prepubescent children using doubly labelled water and 

heart rate monitoring and found no difference in activity levels in boys and girls at 

high risk of obesity, this being defined as one or both of their parents being 

obese, compared with children not at high risk of obesity. Moreover, data on 

nearly 2,000 9-10 and 15-16 year old youth from three regions of Europe showed 

very small, non significant, associations between objectively measured physical 

activity (accelerometry) and body fatness (Ekelund et al., 2006). 
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Prospective (longitudinal) studies provide stronger indications of cause and effect 

than cross-sectional studies, and these are discussed in the section concerning 

the relationships between childhood physical activity and adult health. To 

demonstrate that a lack of physical activity is causally related to 

overweight/obesity, well designed intervention trials are required and preferably 

randomized controlled trials (RCTs).  Recent reviews have investigated the 

effectiveness of interventions to prevent overweight and obesity in children and 

adolescents (Campbell et al., 2005; Doak et al., 2006; Flodmark et al., 2006). 

School-based interventions (k=25) were reviewed by Doak and colleagues, 

although not all were RCTs. Nineteen of the 25 studies focused on both activity 

and diet, three on activity alone, one on television viewing, and two on diet. 

Seventeen out of the 25 studies (68%) were judged to be effective based on 

significant reductions in BMI or skinfolds for the intervention group. Four 

interventions were effective in reducing both BMI and skinfold measures. Two of 

these targeted reductions in television viewing and two targeted increased 

physical activity combined with diet. Importantly, one study that successfully 

reduced overweight also increased prevalence of underweight. Caution is 

needed in drawing conclusions about sedentary behaviour interventions, such as 

TV viewing, because this area is still in its infancy. Current research suggests 

that TV viewing does not displace physical activity and its relationship to body 

fatness in young people is very small (Ekelund et al., 2006; Marshall et al., 2004). 

In other words, TV itself may not be a significant issue in childhood obesity 

because, over time, it does not necessarily replace physical activity (Marshall et 

al., 2004; Sallis et al., 2000). However, in addition to considering the dietary 

component of TV viewing (e.g., influence of advertising, excessive snacking etc), 

clearly it is prudent to avoid excessive time on sedentary behaviours in general, 

and to find physically active alternatives where possible. Such sedentary 

behaviours should go beyond TV viewing, such as other screen-based media 

use, sedentary socialising, motorised transport, and sedentary hobbies. It is 
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interesting to note that TV viewing has not increased in young people (Marshall 

et al., 2006; Sturm, 2005) alongside increases in obesity, and that boys watch 

more TV than girls (Marshall et al., 2006). Boys, however, show greater levels of 

physical activity and less obesity than girls (Caspersen et al., 2000; Swanton and 

Frost, 2007). 

 

Flodmark and colleagues’ (2006) review only studies with at least 12 months of 

follow-up. They identified 15 overweight/obesity prevention programmes with 

positive outcomes, 24 with neutral outcomes and none with negative results. 

Thus, 41% of the studies they examined, including 40% of the 33,852 youth 

studied, showed a positive effect. Flodmark et al. concluded that it is possible to 

prevent obesity in children and adolescents through limited, school-based 

programmes that combine healthy dietary habits and physical activity. The 

Cochrane review by Campbell et al (2005) found that there was “limited high 

quality data on the effectiveness of obesity prevention programs and no 

generalisable conclusions can be drawn” (p. 1). However, they did say that 

encouraging a reduction in sedentary behaviours and increase physical activity 

“may be fruitful” (p. 1).  

 

The STRIP (Special Turku Coronary Risk Factor Intervention Project for 

Children) study conducted in Finland monitored the prevalence of overweight in 

children from age 7 months to 10 years (Hakanen et al., 2006). Children were 

placed into either an intervention group (n=540) or a control group (n=522) at 7 

months of age. Parents and children in the intervention group received 

individualized advice on diet and physical activity biannually for 10 years. At the 

age of 10 years, 10.2% of the intervention girls were overweight compared with 

18.8% of the control girls. No group differences were observed in overweight 

prevalence in the boys. Only three children in the intervention group were obese 

at some point in this study, whereas 14 control children were classified as obese 

during the study. It was concluded that dietary and activity guidance provided 
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twice a year since infancy decreases the prevalence of overweight in school-

aged girls.   

 

Watts et al. (2005) highlight that there are very few RCTs investigating the 

efficacy of exercise training in obese children or adolescents and state that many 

existing studies have been poorly controlled and have not specifically stratified 

the independent effects of exercise versus dietary modification. This last point is 

also true of many of the studies which have focused on prevention. They 

conclude that although exercise training does not consistently decrease body 

weight or BMI, it is associated with beneficial changes in fat and lean body mass, 

stressing the importance of comprehensive assessment of body composition in 

future studies.  Atlantis and co-workers (2006) conclude from their systematic 

review of 13 studies that 155-180 minutes of aerobic exercise per week at 

moderate-to-high intensity is effective for reducing body fat in overweight youth, 

but effects on body weight and central obesity are inconclusive. Such 

suggestions are higher than those currently recommended (Department of 

Health, 2004).  

 

Overall, the majority of recent evidence appears to support a role for physical 

activity in overweight and obesity prevention in youth, although the evidence is in 

need of clarification and further development. Many of the difficulties may be due 

to measurement problems, as well as the potential influence of diverse factors, 

such as socio-economic status. Increasing physical activity and decreasing a 

range of sedentary behaviours may be an effective strategy in the management 

of overweight and obesity in children and adolescents, alongside appropriate 

nutritional intake (National Institute for Health and Clinical Excellence & National 

Collaborating Centre for Primary Care, 2006). Evidence on physical activity and 

obesity in childhood is probably best described as category B, with strength of 

effect rated conservatively as small, but with some evidence for small-to-

moderate effects (see Table 1). 
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3.3.2. Type-2 Diabetes  

Much of the concern over the increasing prevalence of overweight and obesity in 

young people is predicated on the associated health risks. In adults, the greatest 

health risk of obesity is type 2 diabetes which, in turn, increases the risk of 

cardiovascular disease. Studies have consistently demonstrated a dose-

response association between obesity and risk of type 2 diabetes (Wang et al., 

2005). Estimates suggest that approximately 4% of men and 3% of women are 

diagnosed annually with diabetes, 85% being for Type 2 diabetes. At least half of 

cases are estimated to be undiagnosed. Evidence for adults suggests that 

physical activity is associated with a reduced risk of type 2 diabetes (Hardman 

and Stensel, 2003). 

Type 2 diabetes is also known as ‘adult onset diabetes’, but this is now an 

outdated term due to the emergence of type 2 diabetes in children and 

adolescents. Many believe that the emergence and increasing prevalence of type 

2 diabetes in young people is linked with the increased prevalence of obesity in 

this age group. Aylin and colleagues (2005) report that among patients aged 18 

years and younger, the admission rate for obesity in English hospitals increased 

63.5% from 1996-7 to 2003-4, and the admission rate for diabetes rose 44.4% 

during the same period. If the increases are genuine, rather than an artefact of 

improved identification, then they represent only a small proportion of affected 

individuals because not all will be referred. 

Convincing evidence for a link between obesity and type 2 diabetes in young 

people is provided by a study examining the prevalence of impaired glucose 

tolerance, a marker for the risk of diabetes, in a group of severely obese children 

and adolescents (BMI > the 95th percentile for age and sex) (Sinha et al., 2002). 

Impaired glucose tolerance was detected in 25% of 55 obese children and 21% 

of 112 obese adolescents. More recent cross-sectional studies confirm an 
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association between excess adiposity and insulin resistance and poor glucose 

handling in children and adolescents (Khan et al., 2003; Viner et al., 2005). 

Intervention trials have not been conducted to assess the effectiveness of 

physical activity in preventing type 2 diabetes in young people. However, 

physical activity and physical fitness are inversely related to insulin resistance 

(Kasa-Vubu et al., 2005) and positively associated with insulin sensitivity 

(Imperatore et al., 2006) in young people. Moreover, there is an extensive 

literature in adults demonstrating that exercise is effective in the prevention and 

management of type 2 diabetes (Bassuk and Manson, 2005; LaMonte et al., 

2005). This evidence includes two randomized controlled trials (US Diabetes 

Prevention Program; Finnish Diabetes Prevention Study) demonstrating that 

lifestyle intervention is effective in reducing the incidence of type 2 diabetes in 

adults at high risk of developing the disease (Knowler et al., 2002; Tuomilehto et 

al., 2001). Therefore, evidence currently available suggests that it would be 

prudent to recommend physical activity to children and adolescents as one 

component of an overall lifestyle package aimed at preventing and managing 

type 2 diabetes.   

The evidence base on physical activity and type 2 diabetes in children suggests 

that the evidence is at category C with a moderate strength of effect. 
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3.3.3. Cardiovascular disease 

Unlike type 2 diabetes, there is no indication that clinical signs and symptoms of 

cardiovascular disease (CVD) are occurring regularly in children and 

adolescents. Nevertheless, there is considerable evidence to show that CVD has 

its origins in childhood and that obesity in childhood is associated with traditional 

CVD risk factors such as hypertension and dyslipidaemia (British Medical 

Association, 2005). Overweight and obesity in youth are also associated with the 

insulin resistance (metabolic) syndrome. This is a clustering of risk factors, 

including dyslipidaemia (high triglycerides and low HDL cholesterol), central 

obesity, hypertension, and impaired glucose regulation (diabetes) (Alberti et al., 

2005; Ferreira et al., 2007; Hardman and Stensel, 2003). One recent study 

suggests that one third of obese children and adolescents have the insulin 

resistance syndrome (Viner et al., 2005) and a review paper has suggested that 

physical activity may have a positive impact on this syndrome in school-aged 

youth (Strong et al., 2005). However, the syndrome remains a topic of debate as 

to whether individual or clustered risk factors should be targeted (Grundy, 2006; 

Khunti and Davies, 2005; Reaven, 2006). 

In adults there is substantial evidence that high levels of physical activity and/or 

physical fitness protect against CVD (Hardman and Stensel, 2003). The 

relationship between physical activity/fitness and CVD is more difficult to 

establish in young people because CVD does not typically occur until adulthood 

(Boreham and Riddock, 2001). Very long follow-up periods would be required to 

provide definitive evidence of a link between physical activity/fitness in childhood 

and subsequent risk of CVD. Therefore, most studies of young people have 

examined the relationship between physical activity/fitness and risk factors for 

CVD rather than disease endpoints. A limitation here is that CVD risk factors are 

not always predictive of disease endpoints. Nevertheless, studies examining 

physical activity/fitness and CVD risk in young people are important in identifying 
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the strength and direction of any likely association and several recent studies are 

suggestive of a protective role of physical activity/fitness.  

A notable example of a cross-sectional study linking physical activity with CVD 

risk in children is The European Youth Heart Study (Andersen et al., 2006). This 

study involved 1,732 randomly selected 9 and 15-year-old school children from 

Denmark, Estonia and Portugal. Physical activity was measured using 

accelerometers and CVD risk was assessed using a composite risk factor score 

from measurements of systolic blood pressure, triglyceride, total cholesterol/high 

density lipoprotein cholesterol ratio, insulin resistance, sum of four skinfolds, and 

aerobic fitness. Participants were divided into quintiles according to physical 

activity levels and those in the lowest three quintiles for physical activity were 

found to have a higher CVD risk factor score compared with those in the most 

active quintile. The authors concluded that physical activity guidelines for children 

and adolescents should be higher than the current international guidelines of at 

least 60 mins per day of at least moderate intensity physical activity to prevent a 

clustering of CVD risk factors. Their recommendation is for 88 mins for 15 year 

olds and 116 mins for 9 year olds. In a commentary on this paper, Weiss and 

Raz (2006) noted that the inverse association between physical activity and CVD 

risk observed in The European Youth Heart Study was independent of the 

degree of adiposity and was similar for lean and overweight children, suggesting 

physical inactivity is an independent CVD risk factor in young people. In addition 

to studies linking physical activity with CVD risk, aerobic fitness (physical work 

capacity at a heart rate of 150 beats/min) is independently associated with CVD 

risk factors in young people (Eisenmann et al., 2005). 

A recent study has demonstrated that a multifactorial intervention, involving 

exercise, nutrition education, and behaviour therapy, is effective in improving 

CVD risk factors in obese children (Reinehr et al., 2006). However, there remains 

a lack of firm evidence from RCTs to show that physical activity is effective in 

modifying CVD risk factors in young people.  
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It appears that the conclusion of the CMO’s Report (Department of Health, 2004) 

remains valid. That is, the association between CVD risk factors and youth 

physical activity is weak (small). We assess the evidence as category C. 

 

3.3.4. Skeletal health 

Childhood and adolescence is a crucial period for bone development. According 

to Vicente-Rodriguez (2006), the prepubertal human skeleton is sensitive to 

mechanical stimulation elicited by physical activity. To attain peak bone mass, 

children should be physically active prior to and throughout puberty. Indeed, in 

the English consensus reviews on physical activity and young people (Biddle et 

al., 1998), Riddoch (1998) concluded that weight bearing activities for young 

people may be beneficial for skeletal health. This led to the secondary 

recommendation for National physical activity guidelines for children and 

adolescents stating that “at least twice a week, (physical activity) should help to 

enhance and maintain muscular strength, flexibility, and bone health” (Cavill et 

al., 2001). This recommended was repeated in the CMO Report (Department of 

Health, 2004). 

Two aspects of skeletal or bone health can be considered. First, given the 

dangers of osteoporosis, it is agreed that achieving optimal peak bone 

mass/bone mineral density is important. To this end, research needs to identify 

whether physical activity positively influences bone health in this way.  Second, if 

peak bone mass has been optimised, does it reduce the incidence of bone 

fracture? 

There are two new systematic reviews that address these issues. First, Hind and 

Burrows (2007) reviewed controlled trials that investigated whether weight-

bearing physical activity in young people affected bone mineral accrual. The 

review addressed only healthy people aged less than 18 years where the primary 

outcome measure was DXA-derived bone mineral density or bone mineral 
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content. For prepubertal children, 6 of 9 trials reported positive effects of exercise 

on bone mass, with effects ranging from 0.9-4.9%. Some studies had a risk of 

bias.  

For early pubertal children, Hind and Burrows’ (2007) review showed positive 

effects in all 8 studies. Success over a 6-month period ranged from 1.1-5.5%. 

Again, some studies had high risk of bias. For pubertal children, only 5 studies 

were included, and 2 reported positive effects ranging from 0.3-1.9%. Four of the 

studies had high risk of bias. 

In summary, Hind and Burrows (2007) concluded that positive effects are shown 

for prepubertal children, with stronger effects for those in the early pubertal stage 

of development.  They state that this stage may be particularly good for bone 

development especially when accompanied by sufficient calcium intake. They 

report that that it is estimated that about 30% of adult bone mass is accrued at 

this stage, and this is similar to the amount of bone lost during the 

postmenopausal years (Bailey, 1997). There may therefore be this ‘window of 

opportunity’ for bone development in early puberty providing an optimal period for 

bone to respond to exercise.  For pubertal children, however, research suggests 

that the effects are less pronounced than for those in early puberty. Hind and 

Burrows conclude that this may be due to poor study design as much as 

maturational effects. 

The American College of Sports Medicine (2004) have published a position stand 

on Physical Activity and Bone Health. Guidelines for mode of activity target 

impact activities such as gymnastics, plyometrics (jumping and bounding-type 

activities), and moderate intensity resistance training. Participation in sports that 

involve running and jumping (e.g., football, basketball) is believed to be of 

benefit, however a lack of scientific evidence is acknowledged. Intensity should 

be high in terms of bone-loading forces, however for safety reasons it is 

recommended that resistance training be at less than 60% of 1-repetition 
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maximum (1RM), although this is likely to be age-dependent. The recommended 

frequency of such activities is at least three days/week with a duration of 10-20 

minutes per bout and 2 times per day or more may be more effective. 

 

The second area of bone health for young people is fracture risk. In a recent 

meta-analysis (Clark et al., 2006b), 10 case-control studies were analysed, 8 of 

which were amenable to meta-analytic aggregation. Results showed that there is 

an association between low bone mass and incident of bone fracture in children 

below the age of 17 years. Effect size (SMD) was significant but small at -0.32 

(95% CI = -0.43 to -0.21).  The same researchers also reported an 89% 

increased risk of fracture per standard deviation decrease in size-adjusted bone 

mass in a 24-month follow-up of 6,213 10 year old children in SW England (Clark 

et al., 2006a). 

 

In summary, skeletal health appears to be clearly associated with physical 

activity in children. This is for effects on bone mineral density and reduced risk of 

fracture. For bone mineral density, the evidence appears to be category B with 

moderate effects , whereas for fractures it is category C/B with small effects. 

 

3.3.5. Mental health 

Mental illness is a serious public health issue. It  accounted for almost 11% of the 

global burden of disease in 1990 and this is expected to rise to 15% by 2020, 

which would make it the leading disease burden (Biddle and Mutrie, in press). 

The prevalence of mental illness in the UK is 230 per 1000 referrals to primary 

care services and data from social trends analysis in the year 2000 showed that 

1 in 6 adults living in the UK reported some kind of neurotic disorder such as 

depression, anxiety or a phobia, in the week prior to the interview (Office of 

National Statistics, 2005). 
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Mental illness, suicide, depression, eating disorders, and anxiety are some of the 

conditions that affect young people in disproportionate rates in comparison to 

many other populations groups (Viner and Booy, 2005).  Moreover, there is 

widespread belief that physical activity is inherently ‘good’ for young people in 

respect of varied psychosocial outcomes, such as self-esteem and cognitive 

functioning. The majority of studies in this area are cross-sectional and therefore 

causality cannot be established because the temporal relationship between 

exposure and outcome has not been demonstrated with any reliability. Thus, 

though there is evidence that physical activity can enhance psychological well-

being, such an outcome may not be inevitable (Lagerberg, 2005). 

The effect of physical activity on mental health in children and adolescents has 

received significantly less attention than in adult populations. Where it has been 

investigated the work has primarily focused on depression, anxiety and self-

concept/self-esteem and there is relatively little work examining other important 

aspects of mental health such as stress and emotional distress (Strong et al., 

2005).   

Depression 

Depressive disorders have been identified throughout the lifespan with an 

estimated 1% of 5-16 year olds in the UK (Green et al., 2005) suffering 

depression and up to 13% of boys and 19% of girls suffering “serious mental 

health problems” (Viner and Booy, 2005). Those experiencing depression can 

face significant disability as a result (Mutrie, 2000). Evidence from adult studies 

demonstrates that physical activity is inversely associated with symptoms of 

depression (Craft and Landers, 1998; North et al., 1990) and there is some 

evidence that this relationship is causal (Mutrie, 2000).  There is, however, much 

less evidence for this relationship in children and adolescents. In two early meta-

analyses of the field, a moderate effect, similar to that found in adults, was 

reported for physical activity on depression in adolescents (Calfas and Taylor, 
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1994; North et al., 1990). However, each meta-analysis only included five 

studies.  

Cross-sectional surveys also show an inverse relationship between physical 

activity participation and depression (Strong et al., 2005). Tomson et al. (2003) 

reported an elevated risk of depressive symptoms among 933 8- to 12-year olds 

children classified as inactive (2.8 to 3.4 times higher risk) and among children 

not meeting criterion-referenced standards for health-related fitness (1.5 to 4 

times higher risk) compared with their contemporaries who were considered 

active/fit. A recent cross-sectional study of 13-34 year-olds in the US showed that 

the risk of nearly lethal suicide attempts was five times lower for those who had 

been physically active in the past month (Simon et al., 2004). 

The majority of work in this area is limited because it is usually cross-sectional in 

nature, fails to adjust for confounding factors (e.g., sex, socio-economic status), 

and employs measures of depression that do not have established validity for 

adolescent populations. In a recent 2-year longitudinal study that attempted to 

overcome some of these limitations, Motl and colleagues (2004) demonstrated 

that changes in self-reported frequency of physical activity were inversely 

associated with changes in depressive symptoms even after controlling for 

confounding factors of sex, socio-economic status, smoking behaviour, alcohol 

consumption, and the value participants placed on their health, appearance and 

achievement. Although this study does not establish the direction of causality, it 

does provide stronger evidence for a relationship between physical activity and 

depressive symptoms in adolescents than evidence from cross-sectional studies.  

Larun and colleagues (2006) conducted a systematic review of exercise 

interventions on depression in young people up to the age of 20 years. Five trials 

were located that investigated whether vigorous exercise conferred benefits over 

no intervention. They found a significant moderate effect (SMD of -0.66, CI -1.25 

to -0.08) but noted that the trials were of low quality and highly varied in respect 
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of methodological characteristics, such as sampling and measurement. When 

comparing vigorous with low intensity exercise, only two trials were located and 

these showed no significant effect, a result repeated for two trials investigating 

children receiving psychological treatment. When comparing exercise with 

psychosocial interventions, Larun et al. found only two trials, and no significant 

effect was evident. This was also the case for one trial involving children 

receiving psychological treatment. In summary, exercise over no intervention 

appears to be beneficial for reduced depression, but the evidence base is weak. 

Evidence is category C with moderate strength of effect. 

Anxiety 

Active adults report fewer symptoms of anxiety than inactive adults (Department 

of Health, 2004; Taylor, 2000) and there is some evidence that this is also true 

for young people. For example, a meta-analysis of exercise and anxiety 

reduction (Petruzzello et al., 1991) reported an effect size for those under 18 

years of age of -0.20 for state anxiety (K=21; K=number of effect sizes), -0.47 for 

trait anxiety (K=3), and -0.38 for psychophysiological indices of anxiety (K=8). 

These are best described as small effects. In a recent narrative review on the 

outcomes of physical activity in school-age youth, Strong and colleagues (2005) 

concluded that cross-sectional studies show a weak negative association 

between physical activity and anxiety, and that quasi-experimental studies show 

strong negative associations between physical activity and measures of anxiety. 

However, in both these reviews there were few studies in some categories. 

Larun et al. (2006) conducted a systematic review of exercise interventions on 

anxiety in young people up to the age of 20 years. Six trials were located that 

investigated whether vigorous exercise conferred benefits over no intervention. 

They found a non-significant trend (SMD of -0.48, CI -0.97 to 0.01; a small-to-

moderate effect).  As for their data on depression, the studies on anxiety were of 

low quality and highly varied in respect of methodological characteristics. When 
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comparing vigorous with low intensity exercise, only three trials were located and 

these showed no significant effect. When comparing exercise with psychosocial 

interventions, Larun et al. found only two trials, and no significant effect was 

evident. No trials were located that involved children receiving psychological 

treatment. In summary, exercise over no intervention may be beneficial for 

reduced anxiety, but the evidence base is weak. Evidence is category C with 

small strength of effect. 

Self-esteem 

Self-esteem reflects the degree to which an individual values themselves and is 

widely viewed as a key indicator of positive mental health and well-being (Fox, 

2000). Early reviews concluded that physical activity is associated with the 

development of self-esteem in young people (Calfas and Taylor, 1994; Gruber, 

1986; Mutrie and Parfitt, 1998), and this is a commonly held view by politicians, 

teachers and others working with children and young people.  

A recent meta-analysis (Ekeland et al., 2004) examined whether exercise 

interventions improved global self-esteem among children and young people 

aged 3-20 years of age. The results showed that in the 8 trials of an exercise 

alone intervention versus a no-intervention control there was a small-to-moderate 

effect in favour of the intervention group (SMD = 0.49, 95% CI = 0.16 to 0.81). 

Duration of the intervention (<10 weeks vs. >10 weeks) did not seem to affect the 

outcome. Comparisons were also made between interventions with healthy 

children and with children at risk of defined problems. Significant findings were 

only found for the latter group (SMD = 0.49, 95% CI 0.17 to 0.82). Most of the 

trials were of small scale and short duration. No follow-up results were given so 

the sustainability of changes could not be assessed. Only one of the trials was 

considered to be of high methodological quality, but it demonstrated the 

strongest effects.  
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A further 4 trials compared the effects of exercise as part of a comprehensive 

intervention package against no-intervention control groups and showed a 

moderate positive effect on self esteem in favour of the intervention (SMD = 0.51, 

95% CI 0.15 - 0.88). The size of this effect increased when the only study with 

healthy participants was excluded (SMD = 0.64, 95% CI 0.22 – 1.06). There 

appeared to be an effect for study quality, with studies of moderate bias yielding 

non-significant effects but those of high bias yielding significant results (there 

were no comprehensive intervention studies with low bias). The authors also 

noted that the effects of exercise may be underestimated, as across both 

sections of the review all the studies used “usual activity” as the control treatment 

and therefore comparisons are not necessarily between exercise and no physical 

activity.  

Some mental health problems have been identified with exercise, such as eating 

disorders or dependence on exercise (addiction). However, studies are nearly all 

with adults. For example, Polivy (1994) reviewed 11 studies on addiction to 

exercise and concluded that exercise could be a compulsive behaviour for some 

individuals. This is likely to be unhealthy due to increased risk of injury, fatigue, 

illness and psychological ill-health. However, the prevalence of exercise 

dependence is not known and is likely to be very small (Szabo, 2000). Links to 

self-esteem may be likely but further research is required on young people. 

In summary, exercise can lead to improvements in self-esteem, at least in the 

short term and among at-risk youth. However, there is a paucity of good quality 

research in this area. Moreover, global measures of self-esteem can be affected 

by many factors beyond physical activity. Hence, measures of physical aspects 

of the self, such as body image or physical self-worth, important indices of 

psychological health in their own right, might be better targets for intervention. 

Evidence is best described as category C with moderate strength of effect. 

Cognitive function 
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There has been significant interest in the relationship between physical activity 

and cognitive performance and academic achievement in young people. A recent 

meta-analysis (Sibley and Etnier, 2003) attempted to bring consensus to a 

conflicting and previously inconclusive body of literature. From 44 studies, it was 

concluded that there is a significant positive relationship (effect size = 0.32; 

‘small’) between physical activity and cognitive functioning in young people (ages 

4-18 years). Moderator analyses showed that this holds for all participants 

(healthy participants, those with mental impairments, and those with physical 

disabilities) and all ages. The findings were qualified by the authors because of 

lack of control for confounding variables, the relatively small number of peer-

reviewed true experimental designs (K=9, 20%) and measurement issues, 

particularly of the dependent measure of cognitive functioning. Nevertheless, 

Sibley and Etnier concluded that, from a conservative standpoint, time spent in 

physical activity will not hurt cognitive performance and may actually improve it. 

 

Kirkendall (1986) concluded that a modest positive relationship existed between 

motor performance and intellectual performance in children and that this 

relationship was strongest in the early stages of development. Intervention 

techniques for learning disabled children have also been investigated but a meta-

analysis of 180 studies (Kavale and Mattson, 1983) showed no positive effect on 

academic, cognitive or perceptual motor performance from perceptual-motor 

training on children whose average IQ was 88 at the age of 8 years. In an 

experimental study, MacMahon and Gross (1987) found no effect on academic 

performance for a group of boys with learning disabilities who were given a 20-

week vigorous aerobic exercise programme.  

 

Claims that exercise for children helps them perform better academically have 

been used in support of daily physical education programmes (Dwyer et al., 

1983; Pollatschek and O'Hagan, 1989), although a review by Shephard (1997) 

led him to conclude that “daily programs of physical education should not be 
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introduced with the expectation that they will lead to major gains in academic 

performance” (p. 123). Indeed, a recent school-based RCT found that increased 

physical activity maintained rather than enhanced academic performance 

(Ahamed et al., 2007).  

 

Many studies in this area have tended to be uncontrolled and open to positive 

expectancy effects. However, in a recent study of neurocognitive function in 

children using EEG and cognitive tests, Hillman et al. (2005) demonstrated that 

children with higher physical fitness also had faster neurocognitive processing, 

and better indices of memory and attention. Moreover, a recent cross-sectional 

American study showed a positive association between physical fitness and 

academic achievement (Castelli et al., 2007). This requires further testing with 

the uncoupling of effects for fitness and physical activity.  

 

In conclusion, cognitive function may be positively influenced by physical activity 

in young people. However, many of the studies have low methodological quality. 

Evidence is category C with small strength of effect. 

In summarising physical activity and mental health, physical activity is likely to 

have positive psychosocial outcomes for young people. The effects appear 

strongest for self-esteem (at least in the short term), and those who are 

physically active appear less likely to suffer from mental health problems and 

may have enhanced cognitive functioning. Evidence on depression is also 

promising but remains an underdeveloped area of enquiry. Although all 

participants are likely to gain significant benefits, the beneficial effects are likely 

to be greater in those who have poorer mental health at baseline. However, the 

evidence is not extensive. Studies are largely cross-sectional, small-scale, and 

lack measurement consistency. In addition, while physical activity may enhance 

psychological well-being, it is possible that the prevailing psychological climate 
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and social interactions inherent in such settings will also be crucial. 

Unfortunately, such factors are rarely accounted for. 

 

3.3.6. Summary of relationships between childhood physical 
activity and childhood health  

 

For many of the reasons already stated, detecting clear health outcomes of 

physical activity for children is not easy. Nevertheless, there is enough evidence 

to show that physical activity is an important health behaviour for children. The 

evidence is summarised in Table 1. 
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Table 1. Summary of evidence of the relationships between childhood physical 

activity and childhood health (see pp. 10-11 for details). 

 

Health-related 
outcome 

Strength of 
evidence 
(effect) 

Category of 
evidence 

Comments 

Obesity Small  B The strength of evidence 
borders on small or small-to-
moderate, so a conservative 
estimate is ‘small’. 

Type 2 diabetes Moderate C  
CVD risk factors Small C  
Skeletal health: 

a) bone mineral 
accrual 

b) bone fracture 

 
Moderate 

 
Small 

 
B 
 

C/B 

 

Mental health: 
a) depression 
b) anxiety 
c) self-esteem 
d) cognitive 

functioning 

 
Moderate 

Small 
Moderate 

Small 

 
C 
C 
C 
C 
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3.4. Relationships between childhood physical activity 

and adult health  

The previous element of this review addressed relationships between physical 

activity in childhood and adolescence and associated health outcomes during the 

same developmental period. A more difficult research exercise is to demonstrate 

relationships between physical activity in young people and health outcomes as 

an adult. This is path ‘i’ in Figure 1. 

 

3.4.1. Obesity  
It seems logical to think that being active as a young person may help attenuate 

the usual gains in body fatness during adulthood. Evidence for this is suggestive 

but not conclusive. A systematic review of childhood predictors of adult obesity 

(Parsons et al., 1999) concluded that there was “inconsistent but suggestive 

evidence for a protective effect of activity in childhood on later fatness” (p. S1). 

Similar conclusions were drawn by Wareham (2007). 

 

Three longitudinal studies merit consideration. In an American study (Kimm et al., 

2005), changes in self-reported habitual physical activity were examined in 

relation to changes in BMI and skinfold thickness in 1,152 black and 1,135 white 

females who were followed from ages 9/10 to 18/19 years. There was the well-

known pronounced decline in physical activity during the transition from 

childhood to young adulthood while BMI and sum of skinfolds increased during 

this period. However, those classified as active during adolescence experienced 

smaller gains in BMI and skinfolds than those classified as inactive, even after 

adjusting for energy intake.  

 

In the Cardiovascular Risk in Young Finns Longitudinal Study (Yang et al., 2006), 

1,319 boys and girls aged 9-18 years were followed-up for 21 years. Adult 
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obesity was associated with adult physical activity and adolescent obesity, and 

showed only an indirect effect for adolescent physical activity acting through 

youth obesity. In a study of a British cohort from births in March 1958 (Parsons et 

al., 2005), a trend was found for more activity in adolescence and early 

adulthood to predict a gain in BMI over a 30 year period. However, these trends 

were often quite complex. For example, physical activity at age 11 years had no 

effect on BMI in later life, whereas females showing higher activity at 16 years 

did show slower BMI gains as they aged. Results for males were inconsistent. 

However, the validity of the assessment of physical activity was not easy to 

judge, with only a few self-report items used in assessing use of facilities and 

playing sport.  

 

3.4.2. Type-2 Diabetes  
It may be hypothesised that there is a relationship between physical activity in 

childhood and adult Type-2 diabetes, mediated by obesity. However, given the 

recency with which the research community has been investigating the increase 

in type-2 diabetes in young people, it is not surprising that we believe that there 

are no data concerning the relationship between physical activity in young people 

and type-2 diabetes in adulthood. 

 

3.4.3. Cardiovascular disease 
In section 3.3, we showed evidence that cardiovascular disease (CVD) has its 

origins in childhood and that obesity in childhood is associated with traditional 

CVD risk factors such as hypertension. Overweight and obesity in youth are also 

associated with the insulin resistance (metabolic) syndrome. Long-term follow-up 

studies investigating adolescent physical activity and adult CVD outcomes are 

rare. In a review by Hallal and colleagues (2006), it was concluded that little 

relationship is evident for CVD risk factors, although measurement problems may 

partly explain this.  

 36



Promoting physical activity for children: Review 1 - Epidemiology July 2007            

(Revised July 2008) 

 

In the Amsterdam Growth and Health Longitudinal Study, Ferreira et al. (2005) 

studied adolescents aged 13 years and followed up with measures at aged 36 

years. Participants were classified as to whether they demonstrated the 

metabolic syndrome. Those that did, in comparison to others, showed a more 

marked increase in body fatness and energy intake, while showing lower levels 

of fitness and vigorous (‘hard’) physical activities. On the other hand, they also 

showed increases in light-to-moderate activity and decreased alcohol intake. 

A longitudinal study conducted by Hancox and colleagues (2004) addressed the 

issue from the point of view of sedentary rather than active behaviours. Mean 

hours of television viewed per weekday from the ages of 5 to 15 years were 

positively associated with prevalence of overweight and CVD risk at age 26 

years, as indicated by elevated total cholesterol concentration, smoking and poor 

fitness levels. One difficulty in interpreting such evidence is that a consistent 

finding in young people in that TV viewing is largely unrelated to levels of 

physical activity (Marshall et al., 2004). Nevertheless, for some people, TV 

viewing may be indicative of high levels of sedentary behaviour and may also be 

associated with poor or excessive nutritional intake. 

 

 

3.4.4. Skeletal health 
There were no longitudinal studies to convincingly demonstrate that gains in 

bone mineral density achieved in childhood and adolescence are maintained into 

adulthood or that such gains reduce fracture risk in later life (MacKelvie et al., 

2002). Retrospective studies are available suggesting a persistent effect of 

exercise on bone mineral density in previously elite, retired ballet dancers (Kahn 

et al., 1998) and gymnasts (Bass et al., 1998). Conversely, a study of male 

soccer players who had been retired for 35 years did not detect any differences 

in bone mineral density and fracture risk compared to controls (Karlsson et al., 

 37



Promoting physical activity for children: Review 1 - Epidemiology July 2007            

(Revised July 2008) 

 

2000). It is not possible to say whether this discrepancy reflects a gender or 

activity difference. 

Long term follow-up studies are required to determine whether bone mineral 

density gains attained via exercise interventions in childhood and adolescence 

are maintained into adulthood or whether the interventions merely accelerate the 

achievement of a predetermined bone mass (MacKelvie et al., 2002). In 

summary, it remains to be determined if there are carry over effects from 

childhood to adulthood with respect to skeletal health.  

3.4.5. Mental health  
The effect of physical activity on mental health in children and adolescents has 

received significantly less attention than in adult populations, as we reported 

earlier. Indeed, most of the studies on young people are cross-sectional and 

there are no studies that we are aware of that track young people longitudinally 

from adolescence into adulthood in this area. 

There are eight prospective studies that show a low level of activity at some 

preceding date (2-30 years) is associated with clinically defined depression at a 

later date (Biddle and Mutrie, in press). However, all but one of these follow 

participants as adults. The only longitudinal study on adolescents tracks them 

during this age period and not into adulthood (Motl et al., 2004). All have good 

design features in that physical activity was adequately measured and 

depression clinically defined. These studies suggest that inactivity precedes 

depression. This helps to refute the ‘reverse causation’ proposal. This states that 

the association found in cross sectional data is merely showing that depressed 

people choose to be inactive. However, as highlighted, we cannot demonstrate 

this from baseline data on adolescents.  

We are not aware of any prospective study where physical activity in young 

people has been assessed and used to predict other adult mental health 

outcomes, such as anxiety and self-esteem. 
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In summarising the effects of childhood physical activity on adult health 

outcomes, all evidence is category C or even D, with strength of effects, where 

known, being small. 

 

3.5. Discussion  

The relationship between physical activity and health in children is often quite 

weak (Riddoch, 1998). This is due to many factors, including the difficulty of 

measuring physical activity in this age group, and the weak indicators of many 

disease end points at this stage of life. In addition, many children are already 

active, thus reducing variability in the behaviour required to show strong 

relationships at the population level. Therefore, it should not be expected that 

relationships will be strong. Of course, detecting relationships between childhood 

physical activity and adult health is even more difficult and the evidence base is 

still quite small. 

The strongest evidence for the role of physical activity in physical health 

promotion among young people appears to be in the prevention of overweight 

and obesity and in enhancing skeletal health.  Increasing physical activity and 

decreasing a range of sedentary behaviours may be an effective strategy in the 

management of overweight and obesity in children and adolescents, alongside 

appropriate nutritional intake.  Physical activity should also be encouraged 

among children and adolescents as one component of an overall lifestyle 

package aimed at preventing type 2 diabetes. Physical activity has positive 

effects on skeletal health, with stronger effects for those in the early pubertal 

stage of development, an age that may represent a ‘window of opportunity’ for 

bone development.   
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Physical activity is likely to have positive psychosocial outcomes for young 

people. The effects appear strongest for self-esteem (at least in the short term), 

and to a certain extent depression, and those who are physically active appear 

less likely to suffer from mental health problems and may have enhanced 

cognitive functioning. Beneficial effects are likely to be greater in those who have 

poorer mental health at baseline. Of course, the quality of the physical activity 

experience may be equally or more important for psychological well-being than 

the quantity of activity.  

 

3.6. Conclusions: health benefits   

• Physical activity has small but significant physical health benefits for 

children, notably prevention of overweight and obesity and Type 2 

diabetes, and improvements in skeletal health.  

• Physical activity has moderate psychological health benefits for children, 

particularly for self-esteem, but also for depression. 

• There is limited evidence that childhood physical activity directly affects 

health in adulthood  

• However, health indicators such as obesity do track from childhood to 

adulthood, therefore childhood physical activity may have an indirect 

influence on adult health.    

• There is little evidence for the differential effect of physical activity on 

childhood health by gender, age or ethnicity.    
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4. How active are children and young people?  

4.1. Summary  

• Surveys show that high proportions of children are active at recommended 

levels.   

• There is, however, a significant minority of children who take little or no 

physical activity  

• Inactivity is highest among young girls (from around age 10)  

• Provision of PE and sport in schools has been increasing while active travel 

to school has declined.   

• Levels of sport and exercise are lower among lower socio-economic groups 

and people from black and minority ethnic groups.   

 

4.2. Introduction  

This chapter aims to describe the prevalence and patterns of different types of 

physical activity in pre-school and school children.  This will help to identify 

populations of children or developmental stages in which physical activity is low 

and therefore of concern.  

 

4.3. Methodology  

Data for this chapter come from surveys of children and young people that have 

included questions on physical activity.  As we are taking a broad definition of 
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physical activity, we are therefore interested in surveys of sport, exercise, leisure 

pursuits, and transport.    

 

To be included, surveys needed to have been conducted among a sample of 

children that was representative of the population of children/young people being 

studied. Data were included from studies conducted in England (as NICE 

guidance currently covers England only) but we did not exclude surveys which 

covered the whole of the UK as long as they included data from England. 

 

We conducted a search of Medline to identify suitable studies but this produced 

very few surveys of interest, as the majority of survey data are published by 

government agencies and are therefore classified as ‘grey literature’.  We 

therefore focused on web searches, and following up leads from the 

Collaborating Centre and discussion with experts.  A key resource was a briefing 

paper on obesity produced by the NHS (Information Centre, 2006) and this was 

quoted extensively.     

 

4.3.1. Limitations of methods and measures  
Most data on the prevalence of physical activity come from interview or self-

completion surveys.  These commonly ask about level, frequency and duration of 

participation in separate activities, which are then combined into a composite 

measure of physical activity.  There are several limitations to these assessments, 

notably difficulties of recall (particularly for activities in daily life such as walking), 

problems of classification of activity (such as ascribing an energy expenditure 

value to different types of activity), and variability in research tools used.  

However, most surveys use the same methodology across their samples, and 

over different years, so they can provide valuable ways to compare activity levels 

between groups and identify trends.  Surveys can also overestimate levels of 

physical activity compared to objective measures such as accelerometers.  
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4.3.2. Recommended levels of physical activity  
The current guidelines are that children should achieve a total of at least 60 

minutes of at least moderate intensity physical activity each day. A secondary 

recommendation is that children should participate in physical activity of at least 

moderate intensity at least twice a week, to enhance and maintain muscular 

strength and flexibility and bone health.  These stem from a review conducted by 

the Health Education Authority (Biddle et al., 1998) and endorsed by the Chief 

Medical Officer (Department of Health, 2004).  There is also a Public Service 

Agreement target in place, shared by the Department for Education and Skills 

(DfES) and the Department for Culture, Media and Sport (DCMS) to enhance the 

take-up of sporting opportunities by 5 to 16 year olds so that the percentage of 

school children in England who spend a minimum of two hours each week on 

high quality PE and school sport within and beyond the curriculum increases 

from an estimated 25% in 2002 to 85% by 2008 (Department for Culture Media 

and Sport, 2005). 

4.4. How active are children in England compared to 

other countries?  

The Health Behaviour in School-Aged Children (HBSC) study gathered cross-

sectional data from 137,593 young people aged 10-16 years in 34 countries 

(Janssen et al., 2005).  This showed that children in England have relatively high 

levels of physical activity compared to other countries: England had 41.8% of 

children active for 60 minutes or more on five or more days a week, the sixth 

highest of the 34 countries surveyed.   
 

4.5. Details of physical activity participation  

The Health Survey for England (HSE) 2002 (Department of Health, 2003) 

provides the most recent and detailed data on levels of physical activity among 
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young people, with a large enough sample of children to carry out a detailed 

analysis. Information from the HSE 2002 is presented on the participation in out 

of-school physical activity and the physical activity levels of children aged 2 to 15. 

The types of activity for which data were collected were sports and exercise 

(including dance), active play and walking. Children aged 8 and over were also 

asked questions about their participation in housework and gardening. Activity 

which was part of the school curriculum was excluded.   

 

4.5.1. Achievement of thresholds  
Data on physical activity levels among children are derived by summarising 

different types of activity into a frequency-duration scale, by taking account of the 

energy and time spent participating in physical activities, and the number of 

active days in the last week. In the HSE, the summary levels are divided between 

high, medium and low activity. 

• High activity levels = 60 minutes of moderate intensity physical activity on 

7 days in the last week (the recommended level) 

• Medium activity levels = 30 to 59 minutes of moderate intensity physical 

activity on 7 days in the last week.  

• Low activity levels = those that are active at a lower level or not active at 

all. 

4.5.2. Age and sex 
Overall, boys were more likely than girls to achieve the recommended levels of 

physical activity, lasting 60 minutes or more on 7 days a week (70% of boys 

compared with 61% of girls). Overall, participation rates declined with age among 

girls after age 10. By age 15, 50% of girls did 60 minutes physical activities on 7 

days. In contrast, the percentage of 15 year old boys who did so remained high 

at 69%.   See Figure 2.   
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Figure 2.   
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Source: Health Survey for England 2002. Department of Health.   

 

Figure 3 shows the proportion of children who were classed as ‘low active’, that 

is, doing less than 30 minutes activity per day.  There is a steep increase among 

girls after age 10, but levels of inactivity among boys remains at about 15-25%.    
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Figure 3.   
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Source: Health Survey for England 2002. Department of Health.   

 

4.5.3. Social class / education  
Overall participation levels did not differ significantly when looking at household 

income quintiles and area deprivation, or NS-SEC (the standard definition of 

socio-economic status).  However, when focusing on individual activities a 

pattern did emerge for sports and exercise. Participation in sports and exercise 

on at least one day increased with equivalised income and decreased with 

deprivation levels, especially among girls (Figure 4).   

 57



Promoting physical activity for children: Review 1 - Epidemiology July 2007            

(Revised July 2008) 

 

Fig 4.   

Participation in sports and exercise on at least 
one day in last week by Index of multiple 

deprivation and age. 
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Source: Health Survey for England 2002. Department of Health.   

 

4.5.4. Ethnic origin  

Figures 5 and 6 show participation in sports and exercise, active play and 

walking among boys and girls from the main minority ethnic groups in England 

(Black Caribbean, Indian, Pakistani, Bangladeshi, Chinese and Irish). This shows 

that there are few differences in physical activity participation by ethnic group.  

The largest differences were for sports and exercise, where Indian, Pakistani, 

Bangladeshi and Chinese children had lower rates than children in the general 

population.  
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Figure 5 

Participation in various activities by boys aged 2-15 from 
minority ethnic groups, 1999.  
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Source: Health Survey for England 1999 – The Health of Minority Ethnic Groups.   

 

Figure 6 

Participation in various activities by girls  aged 2-15 from 
minority ethnic groups, 1999.  

0
10
20
30
40
50
60
70
80
90

100

Black
Caribbean    

Indian Pakistani Bangladeshi Chinese Irish Gen Pop
(1998) 

% reporting any activity 

Sport/ex
Active play 
Walking 
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4.5.5. Trends in physical activity   
The Health Survey for England has suffered considerable changes to the 

questionnaire over the years, making it difficult to measure trends. To make 2002 

data more comparable with 1997 data, only activities that lasted at least 15 

minutes were included in the trend analysis. In addition, all walking and 

housework and gardening sessions in 2002 were capped at 15 minutes to make 

the data more comparable with 1997. Even then, two time points do not 

constitute a trend so these should be treated with caution.   

 

There are no significant differences in the proportions of boys and girls aged 2 to 

10 and 11 to 15 meeting the physical activity target of at least 60 minutes of 

activity each day between 1997 and 2002 (Figure 7).   

 
Figure 7.   
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However, there do appear to be differences in the proportion of people in the 

lowest activity level, with levels declining between 1997 and 2002, particularly 

among girls, which is encouraging.    
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Figure 8.   

Proportion of children 'low active' 1997 and 2002
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Source: Health Survey for England 2002. Department of Health.   

 

4.5.6. Types of physical activity   
Active Play  
Play is an extremely important source of physical activity for children, and 

especially for younger children.   The Health Survey for England (Department of 

Health, 2002) found ‘active play’ to be the most common type of activity, reported 

by 69% of boys and 60% of girls on at least five days.  Active play included 

things such as riding a bike, kicking a ball around, running about, playing active 

games and jumping around. This excludes activities carried out as part of 

housework or garden activity (which was the least common activity; with only 3% 

of boys and 5% of girls doing this type of activity regularly).   

 

Much outdoor play is spontaneous and highly dependent on local circumstances 

and features of the environment (Millward & Wheway, 1997).  It is a common 

perception that outdoor play among young people has declined (Hillman 1990) 

and a recent review highlighted the particular decline in natural play, and access 

to natural environments (Lester & Maudsley, 2006). However, nationally 

representative data on trends in play are rare and it appears likely that while the 
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nature and type of play have changed, children’s play levels have remained 

stable.  Evidence from other countries may be relevant. For example, American 

trend data over the period 1981-1997 suggest that time spent in formal settings, 

such as schools and day care (including homework), has increased quite 

markedly for children. At the same time, increases have also been detected for 

sports/outdoor activities and shopping. Declines have been shown for general 

playing, TV viewing and other passive leisure (Sturm, 2005). Of course, more 

recent data may show increases in electronic sedentary behaviour, although the 

TV trends suggested by Sturm seem to be robust (Marshall, Gorely, & Biddle, 

2006). 

 
Physical education  
Data on the physical activity that children do as part of the school curriculum is 

available from the School Sport Survey, conducted for DfES by an independent 

research company (TNS, 2006). This is an audit among all schools in the school 

sport partnership programme during the academic year 2005/06. In total, 16,882 

schools within school sport partnerships took part in the survey between May and 

July 2006, representing 80% of all schools in England.  This is a high coverage 

although it cannot be said to be representative of all schools in England as the 

sample is likely to be biased towards those schools more pre-disposed to sport 

and physical activity.  An important limitation of this survey is that it measures 

time spent in PE which is not necessarily active time.  

 

Time spent in PE  
Results from the 2005/06 survey show that 80% of pupils in partnership schools 

participated in at least two hours of ‘high quality’4 PE and school sport in a typical 

 

4  High quality is defined as ‘producing young people with the skills, understanding, desire and commitment 

to continue to improve and achieve in a range of PE, sport and health-enhancing physical activities, in line 
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week. This compares to 69% in the 2004/05 survey and 62% in the 2003/04 

survey. These results may have been influenced by the manner in which the 

questions were asked (making it difficult for teachers to admit to not hitting the 

Government target).   

 

Looking in detail at time spent on physical education as part of the curriculum, 

pupils in the partnership schools surveyed spent an average of almost 2 hours 

(111 minutes) in a typical week in 2005/06. Of the year groups, year 7 spent the 

most time (125 minutes) and year 11 spent the least time (94 minutes) 

participating in curriculum PE in a typical week (Figure 9). Pupils in special 

schools spent the most time taking part in curriculum PE (126 minutes).   

 

Figure 9.   

Total curriculum time spent in PE in typical week, 
by year group.  2005/6
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Source: 2005/6 School Sports Survey.  Dept for Education and Skills  

 

                                                                                                                                  

with their abilities.’ Learning through PE and Sport – A guide to the PE, School Sport and Club Links 

Strategy.   
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There appears to be a distinct dip in time spent in PE at age 14-15 which 

corresponds with the rise in levels of inactivity among girls at that age shown in 

Figure 3. This appears to be a consistent finding as the Health Survey for 

England did not cover activities in the curriculum.   

 

Sport in school  
The Young People and Sport in England survey (Sport England, 2003) showed 

that nearly all young people participate in some kind of sport at least once in 

school lessons. Young people, on average, took part in nine sports at least once 

in the course of a year in 2002, compared to eight in 1994.  

 

Over the last eight years there has been a small increase in the numbers of 

young people who are not taking part in at least one sport frequently (at least 10 

times in the year) in lessons (from 15% in 1994 to 17% in 1999 to 18% in 2002). 

However, the average number of sports that are taken part in on a frequent basis 

in a year has remained at four. 

 

One of the most significant growth areas has been participation by girls in 

football. Regular participation in school lessons increased from 7% in 1994 to 

12% in 1999 to 13% in 2002 (almost a doubling of participation in 8 years). 

Overall, however, participation in football in school lessons did not increase 

between 1994 and 2002. 

Sport out of school  
The Young People and Sport in England survey (Sport England, 2003) showed 

that almost all young people take part in some form of sporting activity at least 

once out of school lessons, with the figure remaining unchanged since 1994. 

However, year-on-year data have shown that a significant minority of young 

people (over one in ten) do not frequently take part in any sport out of lessons (at 

least 10 times in the previous 12 months). 
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The number of sports which young people try at least once out of lessons has 

increased from 10 in 1994 to 11 in 2002, and the number of sports participated in 

frequently has risen from four in 1994 to five in 2002. 

Types of sports taken out of school 

The Young People and Sport in England survey (Sport England 2003) goes into 

more detail than the Health Survey for England about the types of sport and 

exercise children take part in.  Figure 10 shows the most popular categories of 

sport for boys and girls in years 2-10.   The most popular activities to do regularly 

were team games, outdoor activities (mainly due to the inclusion of cycling in this 

category) and swimming.  The largest differences between boys and girls are in 

team games (boys more than girls) and dance (girls more than boys).  

Figure 10  

Sport out of lessons at least ten times in last year, by sex.  Years 2-10
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Out of lessons there have been significant increases in the number of young 

people trying tenpin bowling, gymnastics and basketball at least once. Whereas, 
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participation in cycling, walking and angling/fishing at least once has declined 

over the last eight years. 

Active travel  
There is a growing body of research to underline the value of active travel – 

especially the trip to school - in contributing to overall levels of physical activity, 

with some research showing that it may offer greater opportunities for energy 

expenditure than school physical education (Mackett, 2004).  Information on the 

mode of travel children take to school is collected by the Department for 

Transport as part of the National Travel Survey (NTS) (Department of Transport, 

2006) and relevant results are presented here.  

 
 

The NTS 2005 reports that the proportion of primary school children aged 5 to 10 

walking to school declined from 53% in 1995/97 to 49% in 2005, with an increase 

from 38% to 43% in the numbers being driven to school during the same period. 

For secondary school pupils, the proportion travelling to school on foot has 

increased slightly from 42% in 1995/97 to 44% in 2005.  Simultaneously, the 

proportion of secondary school children travelling to school by car has increased 

slightly from 20% to 22% during the same period.  Levels of cycling to school 

have remained extremely low at 1 or 2% of trips.  The average trip length to 

school for children aged 5 to 10 years increased from 1.3 to 1.5 miles between 

1995/1997 and 2005, and for pupils aged 11 to 15, it remained about 3 miles, 

perhaps explaining the reason for many journeys to school by car.  Figure 11 

shows the trends in main mode of travel to school.   

 

Figure 11   
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Trips to school for children age 5-16 by main mode, 1995-2005
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4.6. Discussion  

Physical activity among children in England is generally at a high level: 70% of 

boys and 61% of girls achieve recommended levels, and trends appear to be 

generally stable over time.  However, participation rates decline sharply with age, 

especially among girls after age 10.   Many differences in participation may be 

masked by the use of composite physical activity indices that combine all types 

of activity into one measure.  However, looking at sport and exercise in particular 

shows some differences, with lower participation among young people from lower 

socio-economic groups, and from some minority ethnic groups.  Sport and PE in 

schools appears to be increasing while active travel to school is declining, 

possibly along with general types of play.   

4.7. Conclusions: activity levels    

• Surveys show that high proportions of children are active at recommended 

levels.   

• There is, however, a significant minority of children who take little or no 

physical activity  

• Inactivity is highest among young girls (from around age 10)  

• Provision of PE and sport in schools has been increasing while active 

travel to school has declined.   

• Levels of sport and exercise are lower among lower socio-economic 

groups and people from black and minority ethnic groups.   
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5.  Does physical activity ‘track’ from childhood to 
adulthood?  

5.1. Summary  

• Physical activity tracks within childhood at moderate levels.    

• Tracking from childhood/adolescence into adulthood is small.  It is difficult to 

determine whether this is due to a true effect or is attributable to 

measurement problems.   

• Tracking is likely to be strengthened by increasing the quality of the physical 

activity experience 

• Sedentary behaviours appear to track better than physically active 

behaviours, but this would be clarified by further research.   

 

5.2. Introduction  

The saying “give me the child until he is seven and I will give you the man” is 

based on the commonly held belief that many habits, beliefs and patterns of 

behaviour are set in childhood. Many public health interventions aimed at 

children and young people are based on the principle that healthy behaviours 

established in childhood will persist into adulthood, where they will go on to have 

a positive influence on health.  This stability of behaviour over time is ‘tracking’, 

defined as the tendency of individuals to maintain their rank or position within a 

group over time (Malina, 1996).  Applied to physical activity, this is the notion that 

active children will become active adults. This is clearly an important concept: if 

tracking is indeed strong for physical activity across the lifespan, then this would 

have important implications for the planning and implementation of physical 

activity interventions aimed at young people. As the previous chapter 

demonstrated, there are few direct, or at least easily measurable, health benefits 
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of physical activity for young people’s health.  However, strong tracking of 

physical activity would justify a focus on encouraging healthy activity patterns in 

childhood not for their immediate benefits, but for the establishment of healthy 

activity patterns in adulthood when we see more obvious health benefits of an 

active lifestyle.    

 

5.3. Methodology  

Studies of tracking need to draw on data that include an indicator of physical 

activity measured in both childhood and adulthood, ideally within the same 

population.   Fortunately, measures of physical activity have been included in 

many longitudinal studies that follow up a cohort of people over time.  This review 

focuses on studies that have investigated the relationship between a measure of 

physical activity from at least one time point in childhood, with one from at least 

one time point in adulthood.   

 

This review synthesises evidence from key reports and studies in the literature.  

While the review did not set out to be a formal systematic review, we have aimed 

to be as comprehensive and transparent in our review methods as possible 

within the time and resources available.    

 

5.3.1. Search strategy  
The topic of tracking of physical activity has been the subject of a number of 

good quality reviews.  We have therefore based our analysis on the findings of 

these reviews, and updated them where necessary.   Searches were conducted 

using the following databases: PubMed, Metalib (including Web of Science, 

Sportdiscus, Psychinfo, Zetoc, Physical Education Index, Articlefirst). Searches 

were from 2001 and included the terms children, adolescents, young people, 

childhood, adulthood, pre-school; physical activity, sport, exercise; prevalence, 
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pattern, tracking, maintenance, longitudinal, trends, survey.  This was conducted 

with a search of our own files, and limited searches on Google / Google scholar.   

 
 
 

5.3.2. Inclusion criteria  
Studies were included if they satisfied the following criteria:  

• Used a longitudinal (or ‘cohort’ study design) 

• Measured physical activity at least once in childhood and at least once in 

adulthood  

• Analysed the relationship between childhood and adult physical activity   

• Published papers in English. 

 

5.4. Findings  

5.4.1. Reviews of tracking  

The most comprehensive review of physical activity in the UK in recent years 

was undertaken by the Chief Medical Officer in his report of 2004 (Department of 

Health, 2004).  This was based on a systematic review of the literature published 

up to 2002. The review included a section on tracking and concluded that 

“tracking of physical activity through childhood, or through adulthood, appears 

relatively good (Janz et al, 2000; Fortier et al, 2001), but tracking from childhood 

to adulthood is, at best, weak to moderate (Twisk et al, 2000; Malina 1996). 

Stronger associations between physical activity in childhood and physical activity 

in adulthood are found when the quality of the physical activity experience in 

childhood, rather than simply the quantity, is taken into account (Engstrom, 1991, 

Taylor, et al., 1999, Telama, et al., 1994)”.    
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This finding was consistent with those from other reviews carried out prior to 

2002. The most comprehensive review on physical activity tracking was 

conducted by Malina (1996).  He concluded that the magnitude of tracking during 

adolescence and into adulthood is ‘low to moderate’. In other words, there is not 

a strong likelihood that active young people will become active adults.  Riddoch 

(1998), drawing on similar studies to Malina (1996), arrived at the same 

conclusion and highlighted that the correlations for tracking are particularly weak 

when self-report measures are used. Similarly Cavill and Biddle (2003) 

concluded that the strength of the relationship between physical activity in 

adulthood and activity in childhood or adolescence show a low-to-moderate level 

of association, meaning that it is not highly probable that active children will 

become active adolescents or active adults.   

More recently, tracking was included as one topic in a systematic review of 

adolescent physical activity and health (Hallal et al, 2006).  This review 

investigated evidence for a conceptual model for how physical activity may be 

beneficial for health, which included investigating the potential pathway that 

adolescent physical activity may influence adult morbidity and mortality through a 

direct influence on adult physical activity patterns.  The review included studies 

from 2000 to 2004 that investigated tracking from adolescence to adulthood.  The 

reviewers found thirteen studies, of which ten were cohort studies, and three 

were studies in which data on adolescent physical activity were collected 

retrospectively.  The latter study design has more potential for bias due to poor 

recall of adolescent physical activity levels by adults.   Results from Hallal et al 

are shown in Table 2.  The review concluded that “The literature shows a 

consistent effect of PA during adolescence on adult PA. However, the magnitude 

of this association is moderate.”    

5.4.2. Primary studies of tracking from childhood into 
adulthood published since 2004   
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In order to update the findings of Hallal et al (2006), we reviewed primary studies 

of tracking that had been published since 2004 (the inclusion date for the Hallal 

et al review).  We found six studies that had used a cohort design and had 

measured physical activity in children and again as adults.   Data were extracted 

for the key study characteristics (Table 3).  The studies were consistent with the 

findings of the previous review, with ‘small-to-moderate’ correlations between 

activity in childhood and activity in adulthood (typically correlation coefficients of 

approximately 0.2 to 0.4).  The one exception was the analysis of data from the 

Cardiovascular Risk in Young Finns study (Telama et al., 2006) which found high 

correlations between youth sport participation and levels of adult physical activity.   

However, it is important to note that the levels of sport in this study were 

extremely high: participation in sports training sessions ‘many times’ per week.  

This study may therefore indicate that tracking of activity is greater among more 

active people.  One study is worth additional consideration as it was conducted in 

the UK on a large sample (Parsons et al, 2006).  This measured activity using a 

single question, among around 11,000 participants at baseline aged 11 followed 

up at ages 33 and 42.  This also found a ‘low to moderate’ level of tracking.   

 

5.4.3. Tracking of activity versus inactivity  

The relatively weak degree of tracking of physical activity found in most studies 

may be in part due to poor measurement methods.  Even well validated 

measurement tools may lack the precision needed to detect small changes in 

activity.   However, most studies of measurement of physical activity have found 

that measures at the extreme of the behaviour may be more reliable.  In other 

words, physical activity tools are better able to detect very active or very inactive 

people.  It may therefore be worth looking into whether there is better tracking for 

sedentary behaviour, such as TV viewing, use of computers, reading etc 
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One issue in this field is to recognise that often ‘physical inactivity’ is assessed 

simply as the absence of physical activity. In other words, if a child does not meet 

a criterion level of physical activity set for the study, they are categorised as 

‘inactive’. This may or may not reflect true sedentary behaviour (depending on 

the criterion level), and it does not provide information of what sedentary pursuits 

might be highly prevalent. When specific sedentary behaviours are assessed, 

this is overwhelmingly limited to TV or related technologically-based behaviours 

(e.g., computer use), and rarely assesses other highly prevalent sedentary 

behaviours such as homework or motorised transport. Assessments are usually 

performed via self-report or via parental proxy reporting.  

 

To help arrive at clear conclusions on the tracking of sedentary behaviours, 7 

additional papers were reviewed (Gordon-Larsen et al., 2004; Janz et al., 2005; 

Janz et al., 2000; Kelly et al., 2007; Nelson et al., 2006; Pate et al., 1999; 

Raitakari et al., 1994). These were not derived from a comprehensive search, 

although search procedures were adopted. We cannot assume all papers on the 

topic are included, but we believe that we have most of the key papers. 

 

Background to papers: 
 

• Number of studies (K=7); 1994-2007 

• Nationality of samples: USA (5), UK (1), Finland (1) 

• Age groups studied: 0-7y = 2; 8-12y = 1; 12+ = 3; other (overlapping 8-12 

& 12+ = 1) 

• Measures of PA: accelerometers = 2; self-report = 5 

• Measures of inactivity/sedentary behaviour: accelerometers = 1; self-

report = 5; parental report = 1. 

• Sedentary behaviour assessed as ‘activity absence’: 2 

• Sedentary behaviour assessed as specific sedentary behaviours: 6 (1 did 

both) 
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• Sedentary behaviours assessed: TV/video: 5; computer: 3; other: 1. 

• 5 studies clearly addressed tracking; 2 addressed longitudinal trends that 

could be interpreted as a marker of behavioural stability. 

 

Tracking of inactivity: results 

All 7 studies showed evidence for either greater tracking of sedentary behaviour 

compared with physical activity (k=5) or trends suggestive of behaviour stability 

in sedentary behaviour (k=2). Where strength of effect could be estimated, or 

was stated, effects are best described as ‘fair’ or ‘moderate’. 

 

One area of enquiry being considered by NICE is the under-7 age group. The 

two papers specifically addressing the issue of tracking of sedentary behaviour in 

this age group were those by Janz et al. (2005) in the US and Kelly et al. (2007) 

on Scottish children. Janz et al. assessed sedentary behaviours at baseline 

(mean age = 5.6y) and had a 3-yr follow-up (n=379). Behaviours were assessed 

by parental report (TV viewing and video/computer game use). In a systematic 

review of the measurement of TV viewing in children, Bryant et al. (2007) report 

that the relationship between child and parental reports of TV are generally quite 

well correlated, but that parents tend to underestimate the child’s own reporting 

of TV viewing. 

 

Janz et al. (2005) reported Spearman rank-order correlation coefficients between 

baseline and follow-up as follows: TV viewing: boys r=.46 and girls r=.52; 

video/computer playing: boys r=.18 (NS) and girls r=.37. The values for TV 

viewing are generally higher than for overall physical activity (boys/girls: .32/.38), 

vigorous physical activity (.39/.39) and moderate physical activity (.40/.32). The 

odds of being in the highest TV viewing group at follow-up compared to baseline 

is high for TV viewing (odd ratio boys = 4.3; girls = 4.0) but mixed, though still 

elevated, for video/computer games (boys = 1.8; girls = 3.6). The figures for TV 

viewing are higher than for overall physical activity. The two highest sets of odds 
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ratios were for TV viewing and accelerometer time in inactivity, suggestive of 

stronger tracking for inactivity than activity. 

 

The other study investigating young children was conducted in Scotland (Kelly et 

al., 2007). Children were aged 3.8y at baseline and were followed up over 2 

years (n=42). Accelerometry was used to assess total physical activity and 

sedentary behaviour. Spearman rank-order correlation, testing the relationship 

between baseline and follow-up for total PA, was 0.35, similar to that reported by 

Janz et al. (2005). The figure for sedentary behaviour was also .35. Kappa 

statistic was calculated to determine the likelihood that a child would remain in 

the same group from baseline to follow-up. For total PA, kappa = 0.17 (‘poor 

strength of agreement’) whereas for sedentary behaviour it was 0.21 (‘fair 

strength of agreement’). This small study, using ‘activity absence’ as the 

measure of ‘sedentary behaviour’, is suggestive that sedentary behaviour may 

track slightly better than physical activity. 

 

 

5.4.4. Other predictors of adult physical activity  

If the direct relationship between childhood and adult levels of physical activity is 

weak, it is worth considering whether there are other aspects of childhood 

physical activity that may predict greater activity as an adult.  Engstrom (1991) 

investigated aspects of the quality of childhood physical activity and supported 

the view that "early experience with physical activity during childhood and 

adolescence ... is of importance for the practice of keep-fit activities in adulthood" 

(pp. 480-481).  This emphasises the importance of the nature of the physical 

activity experience, rather than simply the level or frequency of physical activity.  

This issue was also addressed by Taylor and colleagues (1999), who 

investigated whether childhood experiences in physical activity predicted adult 

participation.  Correlations between recalled childhood experiences in physical 
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activity (e.g., enjoyment of activity, being encouraged to exercise) and current 

weekly energy expenditure in exercise were all very low (range -0.20 to 0.17).  

They found adult energy expenditure in exercise to be negatively related to the 

frequency of being forced to exercise in the preteen years (when controlling for 

potential confounders such as current fitness and body weight/adiposity).  This 

supports Engstrom’s findings that if tracking does exist it is likely due to the 

quality of physical activity experiences in youth rather than involvement per se 

(Cavill and Biddle, 2003).    

 

5.5. Discussion 

5.5.1 Tracking of activity 

Overall, the literature on tracking shows that physical activity does ‘track’ from 

childhood to adulthood, but at relatively low levels.  However, it is very important 

to consider the significant methodological limitations of the tracking literature.  

Firstly, there is the problem common to much of the physical activity literature – 

that of the measurement of the behaviour itself.  Studies use varied methods of 

physical activity assessment, and produce a wide variety of composite measures, 

often based on a small number of questions for lack of space or time within a 

complex cohort study measuring many aspects of health and development.  

Some studies with longer follow up periods have found a smaller influence of 

childhood activity on levels in adulthood (Telama et al 2005). However, the 

review by Hallal et al (2006) did not detect the expected trend that studies with 

longer follow-up periods reported a smaller influence of adolescent physical 

activity.  Finally, the measure used in most studies (a simple correlation between 

activity at two time points) may be over-simplistic, masking a large number of 

confounding influences on adult activity levels.  Hallal et al (2006) pointed out 

that reviews of correlates (e.g., Trost et al., 2002) have shown adult physical 

activity to be a complex behaviour, influenced not only by adolescent activity 
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levels, but also by socio-demographic, environmental, personal and behavioural 

variables. Indeed, a correlation between two time points will merely show the 

relative position of individuals from Time 1 to Time 2, regardless of actual 

changes in activity levels over time.  It is therefore hardly surprising that there is 

not a simple ‘tracking’ of activity from childhood to adulthood.  When adult 

participation in physical activity varies so much throughout the lifespan, how can 

we expect a behaviour such as physical activity to be stable throughout one of 

the most turbulent of life stages?   

5.5.2. Tracking of inactivity 

Studies concerning the tracking of sedentary behaviours are still relatively sparse 

and use diverse methods. Only two address the age group of specific interest 

here (i.e., under 7s). Overall, it is concluded that sedentary behaviour does track 

slightly better than physical activity, and this holds for younger children. This is 

likely to be explained by various factors: 

 

1. children have plenty of opportunities to be sedentary and many of these 

are available as adolescents and adults 

2. advances in technology is making sedentary pursuits very attractive and 

reinforcing 

3. sedentary behaviours are largely behaviours characterised by high 

frequency and duration, and low effort. This contrasts with some forms of 

physical activity (e.g., some sports and vigorous PA) that are less frequent 

and may require more effort. This is likely to lead to greater challenges for 

behaviour change in respect of physical activity, and ease for tracking of 

sedentary behaviors. 

5.6. Conclusions: tracking  

• Physical activity tracks within childhood at moderate levels.    
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• Tracking from childhood/adolescence into adulthood is small.  It is difficult 

to determine whether this is due to a true effect or is attributable to 

measurement problems.   

• Tracking is likely to be strengthened by increasing the quality of the 

physical activity experience 

• Sedentary behaviours appear to track better than physically active 

behaviours, but this would be clarified by further research.   
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Table 2.  Data from Hallal et al (2006) 
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Table 2 (contd) from Hallal et al (2006) 
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Table 3.   Studies investigating relationship between childhood and adult physical activity published post 2004  

Study (date); 
country   

Sample  Design  Definition of pa in 
childhood  

Definition of pa in 
adulthood  

Main results  

Anderssen et 
al (2004); 
Norway  

557 adolescents aged 13 at 
baseline followed up until 
aged 21  

Cohort  Hours per week in 
activity causing 
sweat or loss of 
breath  

Hours per week in activity 
causing sweat or loss of 
breath  

Weak degree of tracking.  Pearson r 0.22 
for boys and 0.18 for girls across eight 
year period  

Telama et al 
(2005); 
Finland 

2,309 boys and girls aged 
between 3 and 12 at 
baseline; followed up 5 times 
over 21 years  

Cohort Physical activity 
and participation in 
sports, combined 
into a physical 
activity index 

Physical activity and 
participation in sports, 
combined into a physical 
activity index 

High level of pa at ages 9 to 18, especially 
when continuous, significantly predicted a 
high level of adult pa.   Correlations ‘low or 
moderate’ (Spearman’s rank order 0.33 to 
0.44 in males; 0.14 to 0.26 females.) over 
21 years.    

Matton et al 
(2006); 
Belgium 

138 females mean age 16.6 
at baseline followed up when 
mean age 40.5.  

Cohort  Sports participation 
inventory  

Sports participation 
inventory  

Sports participation was not a stable 
characteristic (r=0.13).  Anthropometric 
and fitness characteristics demonstrated 
higher levels of stability from adolescence 
to adulthood.   

Parsons et al 
(2006); 
Britain 

11,407 subjects aged 11 at 
baseline followed up aged 33; 
11,419 subjects aged 11 at 
baseline followed up aged 42  

Cohort  Leisure time 
physical activity 
and sport from 
activity frequency 
variable  

Single sports/activity 
participation question  

Tracking ’low to moderate’.  Spearman 
correlation coefficient for ages 11-42 = 
0.09 males and 0.07 females.   

Telama et al 
(2006); 
Finland 

1,606 boys and girls aged 9-
18 years at baseline followed 
up 21 years later.   

Cohort  Participation in 
sports-club training  

Total physical activity 
combined into a physical 
activity index 

Participation in youth sport significantly 
predicted adult physical activity.  eg youth 
who participated ‘many times’ per week 
were 5-6 times more likely to be highly 
active as adults.    
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Yang et al 
(2006); 
Finland 

626 boys and 693 girls 
between 9 and 18 years at 
baseline followed up for 21 
years.   

Cohort  Physical activity 
and participation in 
sports, combined 
into a physical 
activity index 

Physical activity and 
participation in sports, 
combined into a physical 
activity index 

Significant relation between youth pa and 
adult pa in both sexes.  Pearson r = 0.18 
to 0.32  
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Overall Conclusions    

This review set out to define patterns of physical activity in children, and to 

determine the impact of physical activity on short and long term health, and other 

outcomes. The overall purpose was to help NICE identify populations or 

developmental stages in which physical activity is low and therefore of concern. 

The review has shown that there is a clear rationale for promoting physical 

activity among children. Physical activity improves current health of children, 

notably helping to prevent overweight, obesity and Type 2 diabetes, as well as 

improving skeletal health and mental well-being.  Childhood physical activity is 

also likely to have a positive influence on adult health either through influencing 

the tracking of risk factors from childhood to adulthood, or through developing 

patterns of activity that may track into adulthood, although these trends are 

usually small.   

The review of patterns of participation in physical activity showed that there are 

some specific population sub-groups in which levels of activity are low.  These 

include young girls (aged 10+), children from lower socio-economic groups, 

children from black and minority ethnic groups, and overweight and obese 

children.    

Data on the provision of PE and sport in school has shown that this mode of 

activity is generally increasing, and this trend should be encouraged.  However, a 

higher priority might be given to active travel to school, which has been declining 

for many years.   

There is very little evidence available to quantify trends in levels of active play.  

However, review level evidence for the decline in natural play, and access to 
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natural environments, suggest that this might also be a mode of activity that 

would benefit from being prioritised.  
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