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Executive Summary

1. Background
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Physical activity levels among the UK population are low (DH, 2000). The
benefits of a physically active lifestyle in health promotion and disease
prevention are well-documented (DH, 2004b; Pate et al., 1995) but the more
sedentary nature of work, alongside increasing use of the car when
compared with methods of active transport suggests a decline in physical
activity. The UK workforce tends to spend more hours at work than most
other EU countries and have less paid leave/annum (The Work Foundation,
2005). Although, the workplace setting affords great potential as a setting for
promoting physical activity, the UK has been slow to respond to these
opportunities.

Objectives
The purpose of this review was to identify effective and motivating factors for
interventions that were workplace based or initiated from the employer, that
aimed to increase physical activity of employees, and were applicable to
England.

Methods
The review followed the protocols set out by NICE 1 . Twelve electronic
databases were searched for studies published since 1996. Screening of
retrieved papers was two staged. Titles and abstracts were first screened.
The full papers of those studies that passed this initial process were then
screened. At both stages a 20% sample were screened by a second reviewer.
Those studies included in the review went on to a data extraction process and
quality assessment. Each study was given a rating of ++ (high) + or – (low)
according to the definitions given within the protocol. Studies were
categorised according to physical activity intervention type, delivery, setting
and population, barriers, facilitators and motivators to providing and
maintaining physical activity interventions. Within each of these categories

1

Contained within NICE. 2006. Public Health Guidance: Development Process and Methods

March 2006. London
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evidence was provided using a narrative synthesis, supported by evidence
tables, drawing out the key features of each study.

Review of Effectiveness

This review identified 33 studies (38 publications). These were grouped into
five key areas: systematic effectiveness reviews of workplace physical activity
interventions; stair walking interventions; walking interventions; active travel;
and

other

(including

interviewing,

interventions

health

such

as

checks/screening,

counselling/motivational
health

promotion

messages/information, led activity sessions, active travel or combinations of
all of these (i.e. multi-component programmes)).
Evidence of Effectiveness
Stair Walking
Seven studies reported the promotion of workplace stair walking and aimed to
assess how effective the use of health signs (posters); or health
messages/information (written, email or doctor’s email) were in increasing
stair walking/climbing with respect to lift usage.

Overall the studies ranged in design and quality with four being before and
after studies (Kerr et al., 2001 (+); Titze et al., 2001 (-); Auweele et al., 2005
(-); Eves et al., 2006 (-)); two controlled before and after studies (Adams and
White et al., 2002 (+); Badland et al., 2005 (-)) and one an interrupted time
series study (Marshall et al., 2002 (++). With the exception of one study
(Badland et al, 2005) measurement consisted of behavioural observation of
stair/lift usage in a worksite setting rather than objective tracking of individual
physical activity behaviour. Three of the studies (Auweele et al, 2005; Eves et
al, 2006, Titze et al, 2001) used overt rather than covert methods of
observation in the form of, for example, a person sitting behind a desk. This
may have influenced behaviour and therefore these studies have been given
a (-) quality rating.
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Baseline data varied widely with 158,350 observational counts for stair and lift
usage being counted (as well as staff self reported data n=53) in the best
quality study (Marshall et al., 2002(++)) with some of the smaller scale studies
only having a few thousand observational counts for stair and lift usage (Titze
et al., 2001 - 3,486 counts; Auweele et al., 2005 - 3,146 counts). Another
methodological weakness was the lack of control over who entered the
building during the observational periods and not being able to distinguish
employees in the sample counts. Two studies (Adams and White et al., 2002;
Marshall et al., 2002) reported including visitors and students as well as
employees amongst their sample without being able to report the proportions
of each who were appearing in the count. Two studies (Titze et al., 2001;
Marshall et al., 2002) have attempted to use automatic counting devices on
lifts and stairs (which may be less intrusive than direct observation) but there
have been inconsistencies between these when correlated with observational
data (Titze et al., 2001).
Two studies showed initial increase in stair walking that declined to baseline
levels at follow up. Marshall et al., (2002 (++)) was characterised by having a
much more extensive sample than the other included studies, a longer
intervention period (12 weeks) and a comparator period within the study
design. This study concluded that the intervention had an initial significant
increase on stair walking (ascent and descent) (1.05 adjusted ORs, 1.01-1.10
CI, p=0.02) but declined back to baseline over the study period (12 weeks).
Similarly, Auweele et al., (2005) reported a significant increase in stair use, for
female employees, when a health sign was used (Chi square (1) =12.97,
p<.001) and with a follow up doctor’s email (Chi square (1) =15.58, p<.001).
However, as with Marshall et al’s study, this increased stair usage declined
back to baseline over the study period (7 weeks).
Two studies reported significant increases in stair use which were sustained
between baseline and follow up - Titze et al, (2001)(p=0.028, follow up at two
to three weeks after the four months intervention period ) and Eves et al.,
(2006) (follow up at two weeks after the six week intervention period). In the
latter study, a significant effect on stair climbing (ascent) was seen (OR 1.12,
6

p<0.05) with a greater effect in the overweight, and a significant effect on stair
descent (OR 1.15, p<0.005).
Kerr at al., (2001) reported no significant intervention effect for stair climbing
but there was a significant increase in stair descent (OR 1.21, CI 1.07-1.37).
Two papers showed reductions in stair use/step count. Adams and White
(2002) report an increase in stair use from 20.1% of all upward journeys at
baseline to 20.6% at week one, followed by a decrease to 19.5% in week four.
Neither of the changes are significant (p=0.77 (baseline and week one) and
p=0.74 (baseline and week four)). Similarly Badland et al (2005) report that
effect sizes for step counts ranged from trivial (0.04) to moderate (-0.79)
(Cohen effect) with the majority of effect sizes being small and negative.
When poster were visible in their worksites mean step counts decreased.

Evidence statement 1
There is evidence from four studies

1,2,3,4

that the use of posters/signs

can increase stair (instead of lift) use. However, in two of these studies
stair usage declined back to baseline levels at follow up1 or by the end
of the study period4 suggesting that the effectiveness of these posters is
short term. In addition two studies

5,6

reported a decline in stair use/step

count. Further study is required.
1

Marshall et al., 2002 (++ interrupted time series);

2

Kerr et al (+ before and

after); 3Eves et al., 2006; 4Auweele et al., 2005 (both - before and after);

5

Adams and White, 2002 (+ control before and after); 6Badland et al., 2005 (control before and after)

Walking Interventions
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Four studies, aiming to increase walking (step counts) in employees (but not
as part of active travel) met the inclusion criteria for this review – two of which
were UK based (Murphy et al., 2006; Gilson et al., 2007); one was based in
Australia (Thomas et al., 2006) and one in Canada (Chan et al., 2004). Again
all were considered to have applicability to UK workplace populations.
Overall, two studies used an RCT (individual) design (Murphy et al., 2006 (-);
Gilson et al., 2007 (+)) and the other two were before and after studies (Chan
et al., 2004 (+); Thomas et al., 2006 (-)). Three of the studies (Chan et al.,
2004; Murphy et al., 2006; Gilson et al., 2007) measured physical activity
objectively with pedometers (giving daily step counts of employees). However,
all the studies relied on self-reported step counts/walking activity which could
result in bias and over-estimation.
The study by Gilson et al., (2007) aimed to assess the impact of two different
types of walking intervention (baseline participants n= 70). This study showed
a significant intervention effect with both intervention groups compared with
controls (p<0.008, n2 = 0.17 – walking on routes; p<0.005, n2 = 0.17 –
walking in task). Small non-significant changes were reported in % body fat,
waist circumference and blood pressure. Chan et al., (2004) reported an
average daily step count increase from 7,029 ± 3,100 to a plateau of 10,480 ±
3,224 (steps per day were averaged weekly and the change in average
number of steps over the 12 week programme modelled; the model allowed
for an acclimatisation period where steps stabilised in to a plateau. The
plateau reported was reached in a mean time of 3.96 ± 3.28 weeks).
Significant decreases were reported in BMI, waist girth and resting heart rate
(p<0.001 for all).
Murphy et al reported significantly more steps on days of prescribed walking
compared to rest days (p<0.001) but the sample size is small (n=37) and it is
not clear that the mean number of steps, say, per week has increased.
Thomas et al report a 10% increase in the number of steps taken per day and
a 25% increase in the average number of days that participants reached
10,000 steps. At follow up 63% of participants reported maintained or
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increased levels of walking and 65% reported changes to routine to increase
physical activity. However significance levels were not reported for this study.

Evidence statement 2
There is evidence from studies in the public sector that work place
walking interventions that focus on: facilitated goal setting1, 3, diaries
and self monitoring1,2,3 and walking routes4 can produce positive results,
increasing step count.
1

Chan et al., 2004 (+ before and after study);

individual RCT);

3

2

Murphy et al., 2006 (-

Thomas et al., 2006 (- before and after study);

4

Gilson et

al., 2007 (+ individual RCT)

Active Travel
Three studies were identified for inclusion, all of which primarily aimed to
increase the active travel of employees (Mutrie et al., 2002; Wen et al., 2005;
Gatersleben and Appleton, 2007). Two were UK studies (Mutrie et al., 2002;
Gatersleben and Appleton, 2007), and one was an Australian study (Wen et
al., 2005). All were based within large public sector organisations.
Mutrie et al (2002), an individual RCT, was judged to be rated (+). The study
was well designed and had an appropriate sample size (baseline participants
n= 295). Wen et al’s., (2005) study was a before and after design and was
rated (-) as it lacked a comparator group, and also had a small sample at
baseline (n=68). Gatersleben and Appleton’s (2007) qualitative study on the
motivators and barriers towards cycling to work, due to limited detail of data
analysis, was only rated (-).
Mutrie et al’s (2002) intervention to increase walking and cycling to work
through the use of written health materials reported a significant effect with
the intervention group (received pack), who were almost twice as likely to
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report walking to work as the control (received pack at 6 months) after 6
months (OR 1.93, 95% CI 1.06-3.52). Twenty five percent of the intervention
group were regularly, actively commuting at 12 month follow up, however the
intervention had no significant effect on cycling. The authors concluded that
the results may have limited generalisability as participants were mainly
economically advantaged women.
Wen et al., (2005) assessed the impact of a social marketing campaign on
active travel (walking and cycling) to work. Although no significant increase in
reported active travel to work at 12 weeks was found, there was a significant
reduction in the proportion of staff who reported driving to work 5 days/week
(p=0.012). The final study by Gatersleben and Appleton, (2007) reported
some important barriers to continued cycling to work such as dangerous
roads and bad weather. However, such findings have previously been
reported in the cycling literature and are not surprising.

Evidence statement 3
There is evidence from one UK public sector workplace1 that a walking
and cycling to work campaign, through use of written health materials
distributed to employees, can increase walking to work (but not cycling
to work) in economically advantaged women.
1.

Mutrie et al., 2002 (+ individual RCT)

Other - including multi-component programmes
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Sixteen studies 2 in this section included counselling/motivational interviewing,
health checks/screening, health promotion messages/information, led activity
sessions, active travel or combinations of all of these (i.e. multi-component
programmes). Of these, three were from the UK (Pert, 1997; Hanlon et al.,
1998; Addley et al., 2001); seven were from Europe (Perkio-Makela, 1999;
Talvi et al., 1999; Titze et al., 2001; Proper et al., 2004; Aittasalo et al., 2004;
Osteras and Hammer, 2006; Sjogren et al., 2006); three from Australia
(Marshall et al., 2003; Rice and Saunders, 2001; Lee and White, 2006; two
from Canada (O’Loughlin et al., 1996; Plotnikoff et al., 2005) and just one
from New Zealand (Cook et al., 2001).
Only two studies scored the highest rating for quality (++) – an RCT (cluster)
by Proper et al., (2003; 2004) which aimed to test the effectiveness of
individual counselling at work on physical activity; and an RCT (individual) by
Marshall et al., (2003) which assessed the effectiveness of health messages
(delivered through different media) on physical activity and stage of readiness
for physical activity. There were six others which scored (+) for quality – two
randomised controlled trials (individual) (Cook et al., 2001; Aittasalo et al.,
2004); an RCT (cluster) (Sjogren et al., 2006); two controlled before and after
studies (O’Loughlin et al., 1996; Titze et al., 2001) and one qualitative study
(Rice and Saunders, 2001). The rest were ranked (-) in terms of study quality.
Although some had a large baseline sample (Addley et al., 2001; Plotnikoff et
al., 2005) this did not translate into a high ranking for quality. For many
studies in this section it was difficult to attribute intervention effects to any
particular component of the intervention due to their complexity (multicomponent). In several instances increasing physical activity was only one of
the primary objectives of the intervention.
Six studies in this part of the review evaluate workplace health checks or
screening. All reported increase physical exercise. In all studies the change in
physical activity is self reported. O’Loughlin et al (1996) found that subjects

2

Proper et al, 2003 and Proper et al 2004 report on the same study.
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exposed to health screening significantly increased leisure time physical
activity (p=0.05). However, it cannot be ascertained whether this change was
sustained over time as the study period including follow up was only four
months. Pert (1997) reports after health screening, physical assessment and
interview with physiotherapist an increase in participants taking regular
exercise but sample size is small (n=49 at baseline and n=29 at six month
follow up) and lack of a more scientific approach compromises the validity of
the study.

Hanlon et al (1998) also reports positive results. In this study of

workplace screening, groups receive different health information and
feedback. Fifty six percent of those who received a health check and returned
for the follow up reported one or more desired behaviour change, with an
increase in physical activity being the most common. Addley et al (2001)
report on a UK study of in which participants were given a health assessment.
Following assessment participants were given healthy living literature and a
printed personalised analysis of their performance with suggestions on how to
make positive changes in those lifestyle areas requiring improvement.
Participants self-reported physical activity/exercise per week. The findings
show an increase exercise rate of 62%. However, there may be a self
selection bias and healthy worker effect.
Osteras and Hammer (2006) report on an intervention that contains health
screening, a motivational interview and counselling. The findings showed that
physical activity had increased significantly (p<0.001) from pre-post test,
according to days per week that participants performed physical activity
(exceeding 10 minutes) at moderate to high intensity (mean 2.5 days/week to
mean 2.9 days/week). However, there was no documentation on the type,
time and intensity of physical activity during experimental period. Another
study to combine screening and counselling is Talvi et al (1999) who compare
the effectiveness of screening and counselling versus screening and health
promotion materials. The findings show that participants of both groups report
exercising more vigorously post intervention (24% and 18% respectively); and
a statistically significant difference between the groups (p=0.06).
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Counselling was also the focus of two further studies, Aittasalo et al., (2004)
and Proper et al., (2003; 2004). Proper et al report on the effectiveness of
individual counselling at the worksite in increasing physical activity, fitness
and health. The counsellor offered tailored information, advice and planning
on physical activity and diet based on the individual’s stage of change (the
control group received written information on lifestyle). The findings showed a
significant positive intervention effect for energy expenditure (p=0.003) and
cardio-respiratory fitness where submax heart rate significantly declined in the
intervention group (Proper et al, 2003) (p=0.001).

Aittasalo et al (2004) focussed on the long term effects of counselling on
sedentary

employees’

leisure

time

physical

activity

and

whether

comprehensive fitness testing brings additional effects to counselling. The
study found no statistically significant difference between the groups in any of
the physical activity measures. There was a slight increase in LTPA energy
expenditure at 12 month follow up in the whole group (including control)
(p=0.011). There was a similar trend in fulfilment of FPA recommendation for
the whole group at both follow ups (p=0.034 and p=0.0003) and in the
fulfilment of HEPA recommendation at 12 month follow up (p=0.049).

One study (Titze et al., 2001), brought together many of the components
included in the interventions described in this and the previous sections. The
study aimed to increase the percentage of individuals who were regularly
engaged in moderate-vigorous physical activity. The intervention itself was
design by participants in each workplace (office) included in the study subject
to their requirements. The interventions included written health and physical
activity information, action days to encourage commuting or stair climbing, led
walks, fitness testing and counselling. The results reported that control groups
had significantly lower median of energy expenditure (1389 kcal vs. 1590 kcal,
p=0.046).

13

Evidence statement 4
a. There is evidence from six studies to suggest that work place health
screening can have a positive impact on physical activity1,2,3,4,5,6.
However, whilst all six studies included a health check or assessment,
other components of the intervention differed; these included, for
example, counselling4,6, which makes it difficult to attribute effects to a
single factor.
b. There is evidence from four studies4,6,7,8 that suggests workplace
counselling has positive effects on physical activity. Of the two
studies7,8 that focus solely on counselling, the first7 shows positive
effects on increasing physical activity compared to the control. The
other, whilst showing positive improvements, shows no difference
between groups receiving counselling, counselling and fitness testing
or the control group8. Two other studies

4,6

, are multi-component

interventions that included counselling, motivational interview and
health screening which make it difficult to attribute effects to a single
factor.
c. Evidence from one study9 suggests that employee designed
interventions,

that

include

written

health

and

physical

activity

information, active commuting, stair climbing, led walks, fitness testing
and counselling (all as required) can have a positive improvement on
physical activity.
1

O’Loughlin et al., 1996 (+ controlled before and after); 2 Pert, 1997 (- before

and after study); 3Hanlon et al., 1998 (- cross sectional survey); 4Talvi et al.,
1999 (- controlled before and after);

5

Addley et al., 2001 (- cross sectional

survey); 6 Osteras and Hammer, 2006 (- before and after study); 7 Proper et
al., 2003 (++ cluster RCT); 8 Aittasalo et al., 2004 (+ individual RCT); 9Titze et
al., 2001 (+ control before and after)
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Two studies explored the effect on physical activity of health information or
messages. The first, Marshall et al (2003) evaluated how the promotion of
physical activity interventions delivered by print (letters and leaflets) versus
delivery by e-mail and a website campaign influence physical activity and
progression through the stages of motivational readiness. The study found no
significant differences between groups and, although there was an increase in
physical activity participation in both groups at follow up there was no
significant increases in total physical activity when analysed by intention to
treat. They concluded that health messages had no intervention effect on
physical activity although 26% of both groups (intervention and control)
reported progressing through at least one stage of the stage of change model.
The second study, Plotnikoff et al (2005) report on the efficacy of an e-mail
intervention on the promotion of physical activity and nutrition in a workplace
context. The results show that the intervention group (who received the emails) significantly increased their total activity levels at follow-up (p=0.01,
whereas the control group significantly reduced their total activity levels at
follow-up (p=0.01). Both groups engaged in higher physical activity levels at
the workplace.
One further study, Cook et al (2001) sought to evaluate the effectiveness of a
health promotion intervention targeting dietary behaviours and physical
activity. Information was delivered to participants by way of workshop
sessions. In addition there were nutritional displays in cafeteria. The results
showed a significant increase in level of physical activity from baseline to 12
months in intervention group (p<0.000), whilst there was a significant
decrease in physical activity in the control group over the same period
(p=0.002).

Evidence statement 5
a. There was conflicting evidence from two studies1,2 regarding the
effectiveness of health messages delivered by e-mail. The first study
reported increases in participation in physical activity by those
receiving information by print or electronically, but when analysed by
15

intention to treat there was no significant increase in total physical
activity.; the second reported positive results on physical activity for
health messages received by e-mail. Further study is required.
b. There is evidence from one study3 that health information delivered
by way of regular workshops increases participants’ level of physical
activity. However, further study is required as the ethnic composition of
the sample may limit the applicability of the findings to the UK.
1

Marshall et al., 2003 (++ individual RCT); 2Plotnikoff et al., 2005 (- controlled

before and after); 3Cook et al., 2001 (+ individual RCT)

Two studies reported on led group exercise sessions. Perkio-Makela (1999)
report on group physical exercise (aerobic training: gymnastics: muscular
strength, stretching and relaxation) and training of work plus lifting techniques
delivered to a group of female farmers. The study found a short/medium term
improvements in physical activity but this had decrease back to baseline
levels within three years. Lee and White (2006) report on a minimal exercise
programme for middle aged working women. The intervention comprised of
weekly aerobic sessions over a twelve week period. The authors report
positive feedback of the programme but no significant effects for physical
activity.

Sjogren et al (2006) also reported on a physical exercise intervention but
rather than led sessions this was non-supervised. The intervention consisted
of light resistance training. The authors report that the physical activity did not
have a significant effect on subjective physical well-being and no significant
physical exercise intervention or light resistance training effects were found
for psychosocial functioning or general subjective well being.
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Evidence statement 6
There is evidence in one study1 to suggest that group led exercise
sessions can bring positive improvements to physical activity levels for
women, but these improvements are not sustained in the medium to
long term. However the applicability and transferability of the
intervention requires further study.
1

Perkio-Makela, 1999 (- individual RCT)

Systematic Reviews
A total of three reviews were identified for inclusion in the review of
effectiveness. The reviews examined the effectiveness of workplace
interventions which aimed to increase physical activity in employees. Two of
these were of good quality (+). One (Dishman et al., 1998) concluded that
workplace physical activity interventions have a small, non-significant positive
effect on physical activity or fitness. The other (Proper et al., 2003) concluded
that there was a significant intervention effect for physical activity but this was
made on the basis of only two high quality studies. Both (Dishman et al.,
1998, Proper et al., 2003) reported that the methodological quality of the
published literature was poor, with many authors also using only self-reported
physical activity to measure outcomes.

Evidence statement 7
There is inconclusive, review-level evidence that workplace physical
activity interventions have a significant effect on physical activity.
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Workplace - Settings & Populations
•

Does the type of workplace influence effectiveness?

Evidence Statement 8
No evidence was presented that indicates type of workplace influenced
the effectiveness of physical activity interventions.
•

What are the most effective and appropriate interventions for different
sectors of the workforce such as men and women, younger and older
workers, minority ethnic groups and temporary/casual workers?

Evidence Statement 9
No evidence was presented that physical activity interventions were
more appropriate for different sectors of the workforce based on gender,
ethnicity or for temporary/casual workers.

One study reports differences in effectiveness across age groups (Pert,
1997). This intervention comprised of health screening, a physical
assessment and interview with a physiotherapist. Effectiveness was found to
be highest in those over 35 years but no details are given of statistical
significance and the lack of a more scientific approach in implementation of
the project compromises the validity of the study.
•

Does effectiveness vary according to the type of job people do?

Evidence Statement 10
Three studies1,2,3 suggest that workplace physical activity interventions
are more effective for sedentary workers.
1

Titze et al., 2001 (- before and after); 2Eves et al., 2006 (- before and after);

3

Thomas et al., 2006 (- before and after)
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Eves et al (2006) study of a poster intervention to increase stair walking report
a greater effect in people who are overweight. However, measurement of
weight status is subjective and may be subject to error. Thomas et al (2006)
report in their evaluation of a walking programme that those with the lowest
step count at baseline achieved the greatest increase (on average 53%) but
the study relies on self reported data. Similarly Titze et al (2001) report on a
multi-component and found that participants with a low level of physical
activity at baseline were seen to have a statistically significant greater
increase in physical activity than those with higher baseline figures. However,
the effectiveness refers only to those employees willing to complete a
questionnaire at baseline. The sample is self-selected, relatively young and
well educated therefore generalisability is limited.

Intervention Design, Delivery, and Duration
•

How does the way it (the intervention) is delivered influence effectiveness?

Evidence statement 11
Evidence from two walking interventions studies1,2 and one active travel
intervention3 suggests self-directed interventions are effective.
1

Thomas et al, 2006 (- before and after); 2Gilson et al, 2007 (+ individual

RCT); 3Mutrie et al 2002 (+ individual RCT)

•

Does the length and/or intensity of the intervention influence its impact?

Evidence Statement 12
Evidence for the influence on effectiveness of duration and intensity of
physical activity of is inconclusive in stair walking, walking and active
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travel interventions. However, evidence from five other studies1,2,3,4,5
suggest a moderate effect of interventions of over 6 months duration.
1

Cook et al., 2001 (+ individual RCT); 2Proper et al., 2004; 2003 (++ cluster

RCT); 3Plotnikoff et al., 2005 (- control before and after); 4Osteras and
Hammer, 2006 (- before and after); 5Pert 1997 (- before and after)

•

Does the degree to which employees are involved in the planning,
implementation and review of interventions influence their effectiveness?

Evidence statement 13
There is no evidence that involvement of employees in planning,
implementation and review of the physical activity intervention
influences the effectiveness of those interventions.

Barriers, Facilitators & Motivators
•

What are the barriers and facilitators to implementation – for both
employers and employees?

Evidence statement 14
Seven studies1,2,3,4,5,6,7 reported employees perceived barriers to the
implementation of work place physical activity interventions. Barriers
fell into two categories: negative perceptions and physical barriers.
These included time, physical fitness levels and expense. Physical
barriers to cycling to work were particularly pertinent including state
and lack of cycle paths, weather, pollution and cycle locking facilities.
No

factors

were

cited

by

the

employers

as

barriers

to

the

implementation of physical activity interventions.
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Evidence statement 15
Nine studies1,2,3,4,5,6,7,8,9 gave details of employees’ cited facilitators to
the implementation of interventions that focus on physical environment
(improvements in facilities and convenience of location); incentive
schemes and flexible work practices. In three stair walking studies
employees found the poster interventions encouraged stair walking,
were a good idea and thought provoking. No factors were cited by the
employers as facilitators to the implementation of physical activity
interventions.
1

Kerr et al, 2001 (- before and after); 2Adams and White, 2002 (+ control

before and after); 3Eves et al, 2006 (- before and after); 4Mutrie et al, 2002 (+
individual RCT); 5Gatersleben and Appleton, 2007 (- qualitative); 6Rice and
Saunders, 2001 (+ qualitative); 7Pert, 1997 (- before and after); 8Thomas et al,
2006 (- before and after); 9Lee and White, 2006 (- individual RCT).

•

What are the key components of the intervention that motivate individuals
to become more physically active?

Evidence statement 16
One study1 reported that a motivating factor for becoming more
physically active cited by employees was that the intervention was
worthwhile and enjoyable.
1

Thomas et al, 2006 (- before and after)

•

How can employers be encouraged to promote physical activity at work?

21

Evidence statement 17
There were no opinions given by employers that explained how
employers could promote physical activity in the workplace.

Some interesting evidence is presented on what are perceived to be the
barriers and facilitators of implementing physical activity interventions in the
workplace which may be valuable in identifying ‘why’ an intervention is
successful or not. However, overall relatively little information was collected
on such ‘qualitative’ aspects of the intervention studies, and the information
that was collected came from employees only. The major gap identified in the
included literature was regarding perspectives of the employer.
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1. Background
The National Institute for Health and Clinical Excellence (NICE) was
requested by the Department of Health to produce intervention guidance on
workplace health promotion with reference to physical activity and what works
in motivating and changing employees’ health behaviour.
The guidance will produce 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, workplaces and the wider public, private, voluntary
and community sectors.

The guidance will support implementation of the preventive aspects of
national service frameworks (NSFs) and a number of policy related
documents. It has been commissioned as a response to rising costs of
occupationally-related morbidity in England and increasingly sedentary
lifestyles.
This is one of a series of reviews focusing on the effectiveness of physical
activity interventions and programmes, within different target populations and
settings.
1.1 Purpose of the review
The purpose of the review was to identify effectiveness, cost-effectiveness
and motivating factors for interventions that were workplace based or initiated
from the employer that aimed to increase physical activity of employees, and
were applicable to England. The aim was to answer the following key
questions:
•

What is the aim/objective of the intervention?

•

How does the content influence effectiveness?

•

How does delivery mode influence effectiveness?

•

Does the type of workplace setting influence effectiveness?
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•

Does

the

length

and/or

intensity

of

intervention

influence

impact/effectiveness?
•

Does the effectiveness vary by socio-demographic characteristics of
the target population?

•

Does the effectiveness vary by job type of the target population?

•

What are the barriers to implementation of the intervention?

•

What are the key components of the intervention that motivate
individuals to change with respect to physical activity behaviour?

Consequently this review will identify:
•

Which types of workplace physical activity intervention are effective in
changing behaviour (and other related outcomes) for different
workforce sectors and types of work place.

•

What aspects of design (length/intensity) and delivery (including
employee involvement) contribute to effective workplace physical
activity interventions

•

The motivators, barriers and facilitators for employers and employees
during the implementation of effective workplace physical activity
interventions (i.e. during interventions that lead to increases in physical
activity outcomes).

This review will include the general adult population of working age defined as
“the age which people wish to work until, or State Pension Age, whichever is
later” (Department of Work and Pensions, 2005). It will not cover self
employed people, unemployed people, or adults who require specialist
medical advice regarding physical activity. All types of workplace will be
considered.
A range of intervention types will be considered as long as they are either
workplace based (or endorsed by the employer) and their primary aim is to
increase physical activity of employees (and are applicable to England) such
as:
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a) Health promotion/awareness campaigns that promote the use of existing
facilities in the workplace for physical activity (e.g. onsite gyms, swimming
pools, stairs)
b) Subsidised interventions to encourage physical activity – e.g. gym
membership, physical activity incentive schemes (e.g. time allocation)
c) Active commuting (walking or cycling, part or all of the way to work).
d) Other exercise sessions/classes – e.g. aerobics, running
This review will not cover aspects such as awareness raising only - health
checks/lifestyle assessments, newsletters, wellness days, lifestyle seminars,
distribution of equipment e.g. pedometers with no evaluation programme
(rationale - no direct physical activity outcomes measured) or the promotion
and creation of built or natural environments that encourage and support
physical activity (as this is being consider elsewhere by NICE).

1.2 Background context
1.2.1 Costs of sickness absence
The UK Government recently set out to promote health at work by “improving
working conditions to reduce the causes of ill health related to work, and
promoting the work environment as a source of better health” (DH, 2004a,
p153). This was a response to escalating costs associated with sickness
absence in the UK - £13bn in 2005, compared with £11.6bn in 2003
(Confederation of British Industry (CBI), 2006). Levels of sickness absence,
particularly in the public sector, are of major concern, with the CBI (2005)
asserting that that if the absence rate in the public sector could be reduced to
the private sector average, absence would fall by more than 20 million days
per annum and save the UK taxpayer £1.2bn per annum. The Health and
Safety Executive (HSE) reported 609,000 cases of workplace ill health in
(2003/4) of which stress-related cases contributed 42% and musculo-skeletal
disorders 33%. In the same time period 29.8 M working days were lost to ill
health (HSE, 2004). Government has subsequently introduced the
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‘Government Setting Example’ programme, which aims to reduce the
number of working days lost, through accidents and ill-health, in the civil
service and wider public sector by 30%, by 2010 (HSE, 2005).
1.2.2 Impacts of sedentary behaviour in the UK
The cost of physical inactivity in England, including direct costs of treatment
for the major lifestyle related diseases, and the indirect costs caused through
sickness absence, has been estimated at £8.2 billion a year (DH, 2004b).
The benefits of a physically active lifestyle in health promotion and disease
prevention are well-documented (DH, 2004b; Pate et al., 1995). Despite such
convincing evidence of physical activity levels among the UK population are
low (DH, 2000). There is increasing recognition both globally and in the UK
of the need to promote healthier lifestyles and improve physical activity levels
in order to reduce preventable deaths from chronic diseases (United States
Department of Health & Human Services, 1996; WHO, 2004; DH, 2004;
Health Development Agency, 2004; House of Commons Health Committee,
2004; Wanless, 2004; DH, 2005). Targets for increasing population physical
activity levels have been set (Department of Culture, Media and Sport
[DCMS], 2002) however, knowledge around the design of effective
interventions aimed at changing sedentary behaviour is still limited,
especially in the U.K (McKay et al., 2003).
1.2.3 Physical activity in the workplace
In general, people in the UK increasingly work in sedentary occupations and
even manual jobs are less physically demanding than they were previously
due to increasing mechanisation of everyday processes (driven partly by
demand for increased productivity at work but also by health and safety
legislation). The Health Survey for England (2003) reported that men in the
highest socio-economic group (managerial and professional) had lowest total
physical activity, with only 26% taking the recommended amount of physical
activity (at least 30 minutes moderate physical activity on 5 or more
days/week) when compared with about 34% for the lowest socio-economic
group (semi-routine and routine workers). This may be due to greater levels
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of occupationally-related physical activity in the lowest socio-economic
groups (i.e. higher manual components). However, sports participation had
an inverse relationship to that previously described with the highest socioeconomic group (managerial and professional) having the greatest
participation in sport (46% men reported taking part in sport in the last four
weeks). Only 25% of men in the lowest socio-economic group reported
taking part in sport in the last four weeks (Health Survey for England, 2003).
1.2.4 Travelling to work
It is generally accepted that the most effective way of increasing physical
activity is by incorporating it into daily lifestyle patterns. Interventions which
encourage the daily commute to work to be physically active can make a
significant contribution to daily levels of physical activity amongst the working
population (Sustrans, 2005).
However, the trend towards more sedentary modes of travel is clear. In
Great Britain the proportion of trips made by car increased from 61% to 64%
between 1995/7 and 2005; the number of trips made on foot declined by
16% and trips by bicycle or motorcycle decline by 20% over the same period
(Department of Transport, 2006). Unfortunately, the evidence suggests that
active travel to work in the UK is also decreasing. Seventy one percent of
people travelled to work by car; while only 11% travel by foot, 8% by bus, 4%
by bicycle or motorcycle and 7% rail. This decrease in active travel is
mirrored by those of school age. Between 1995/7 and 2005 the proportion of
5-10 year olds going to school by car increased from 38% to 43% whilst
those walking decrease from 53% to 49% (Department for Transport, 2006).
1.2.5 Summary
The benefits of a physically active lifestyle in health promotion and disease
prevention are well-documented (DH, 2004b; Pate et al., 1995) but the more
sedentary nature of work, alongside increasing use of the car when
compared with methods of active transport suggests a decline in physical
activity. The UK workforce tends to spend more hours at work than most
other EU countries and have less paid leave/annum (The Work Foundation,
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2005). Although, the workplace setting affords great potential as a setting for
promoting physical activity, the UK has been slow to respond to these
opportunities.
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2. Methodology
This review has been carried out by a team from the Institute for Health and
Social Care Research, the University of Salford, in collaboration with the
School of Healthcare, the University of Leeds.
2.1 Literature search
The search strategy was developed by the review team at the University of
Salford, in collaboration with various members of the NICE project team (in
London and Manchester). Literature searches of electronic databases and
websites were then carried out by Information Specialists at Support Unit for
Research Evidence (SURE), Cardiff University. Comprehensive searches of
the following databases were carried out:
•

ABI Inform

•

ASSIA

•

Cinahl

•

CDSR

•

CENTRAL

•

DARE

•

Embase

•

Psycinfo

•

Social Science Citation Index

•

Social Policy and Practice

•

SportsDISCUS

•

Transport

These databases were selected to reflect the broad nature of the topic area of
the review and covered health, sports, social policy and transport policy. The
search strategies used can be found in Appendix 1. Searches of a range of
web sites were performed to identify any further projects. The electronic
searches were supplemented by hand checking the references of all the
papers included at the screening full papers stage. An overview of the search
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process and the results obtained at each stage can be found at Figure 1. The
electronic searches identified 6780 references which were screened for
duplicates resulting in 4564 references.

Figure 1: Flow chart of review process

Search Results
n= 4,564

Hand searched
papers from
citation tracking
n= 49

Title and abstract
initial screening

Included in full
paper screening
n= 423
(374 + 49)

Included in final
review
n= 38 papers
(representing 33
studies)

Excluded
n= 4190

Excluded
Total excluded n= 385
Intervention did not aim to increase
physical activity levels
n= 180
Intervention not initiated or endorsed
by the employer
n= 32
Not within country profile
n= 30
There is insufficient detail or data
reported in the paper to extract (not
robust study)
n= 28
Could not be obtained in time frame
n= 25
Repeat paper
n= 20
No evidence of behaviour change
n= 19
Intervention not aimed at employed
adults
n= 17
No measure of physical activity
n= 15
Dissertation (no paper to publish it
from)
n= 13
Non English language paper
n= 3
Review – all references prior to 1996
n= 2
Cost and cost-effectiveness
n= 1
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2.2 Selection of studies for inclusion

Two stages of screening were used to determine which studies should be
included in the review. Titles and abstracts of the 4564 electronic references
were scanned by 1 of 5 members of the review team. To ensure inter-rater
reliability, a 20% sample of abstracts were screened by a second reviewer.
There were 45 discrepancies and these were discussed and agreed by the
project team as a whole. This process resulted in a set of 374. Reference
checking located a further 49 references bringing the total to 423.
Potentially relevant references, for which full papers were obtained and
screened by 1 of 4 team members with a 20% sample reviewed by 2
members. There were 7 discrepancies which were discussed and agreed by
all members of the project team. Studies were included in the review if they
met all of the following inclusion criteria:

Inclusion criteria
1. The intervention aimed to increase physical activity
2. The intervention is aimed at employed adults
3. The intervention is initiated or endorsed by the employer
4. The outcome measures included a measure of physical activity
5. The study provides evidence of a change in behaviour relating to
physical activity or measures change in behaviour relating to physical
activity
6. The paper is in English
7. The paper was published in 1996 or later
8. Reviews including papers published in 1996 or later

Exclusion criteria
1. The intervention is aimed at self employed or unemployed adults
2. The intervention is a modification to the environment built/natural
3. There is no evidence/measure of behaviour change or physical activity
4. There is insufficient detail or data reported in the paper to extract (not a
robust study)
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5. Dissertations (unable to obtain within the time frame – however
searches to identify papers published from the dissertation were
performed and added where found)
6. Not obtainable within time frame
7. Costs or cost effectiveness papers

This process led to 68 papers eligible for inclusion in the review. In the time
frame of this review it was unfeasible to extract data from this number of
studies. It was therefore decided to exclude studies from the USA and Asia ).
Studies were included if they were implemented in the UK, the rest of Europe,
Australia, New Zealand and Canada. It was anticipated that studies located in
these geographical areas were likely to be more applicable to the UK. A list of
studies with their reasons for exclusion is included in the reference section
(Appendix 2) 3 .

A total of 38 papers representing 33 studies were then

included in this review (Appendix 2).

2.3 Quality Appraisal, study categorisation and assessing applicability
and synthesis

Data relating to the scope of this review was extracted from each study using
the recommended data extraction template (NICE 2006). This was amended
to reflect items in the scope document and can be found in Appendix 3.
Methodological checklists (NICE 2006) were also applied to each study to
determine the quality of each study. Each study was given a rating of ++
(high) + or – (low) according to the definitions given within the manual. The
data extracted from each study and checklist was then transferred into an
Excel spreadsheet in order to provide descriptive statistics. Studies were
categorised according to physical activity intervention type, delivery, setting
and population, barriers, facilitators and motivators to providing and
maintaining physical activity interventions. Within each of these categories
3

A total of 25 papers were not obtained in the time frame; this was either due to an incomplete
reference meaning it was not possible to identify the paper or that the paper was not received in time to
be included in the review.
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evidence is provided using a narrative synthesis, supported by evidence
tables, drawing out the key features of each study. Evidence is provided in a
hierarchy with higher quality studies ranked first in the evidence tables.
Applicability of the included studies to UK populations and settings was
assessed using the following statements (NICE Methods Manual, version 1,
2006):
A

UK study;

B

Non-UK study but very likely to be applicable to the UK;

C

Non-UK study with limited applicability to the UK;

D

Non-UK study unlikely to be generally applicable to a UK setting.

2.4 Economic appraisal

Details of the identified and excluded published economic evaluations were
forwarded to the team at the University of York for inclusion in their economic
review.
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3. Review of Effectiveness
3.1 Summary of identified studies
This review identified 33 studies (38 publications) which met the inclusion
criteria. These were grouped into five key areas:
•

Work place stair walking interventions (Kerr et al., 2001; Titze et al.,
2001; Adams and White et al., 2002; Marshall et al., 2002; Auweele et
al., 2005; Badland et al., 2005; Eves et al., 2006);

•

Walking interventions (other than active travel) (Chan et al., 2004;
Murphy et al., 2006; Thomas et al., 2006; Gilson et al., 2007);

•

Active travel (Mutrie et al., 2002; Wen et al., 2005; Gatersleben and
Appleton, 2007); and

•

Other
•

Health screening/checks: O’Loughlin et al., 1996; Pert, 1997;
Hanlon et al., 1998; Addley et al., 2001;

•

Health screening, motivational interview, counselling: Osteras
and Hammer, 2006;

•

Health screening, health promotion, counselling: Talvi et al.,
1999

•

Counselling: Proper et al., 2003, 2004;

•

Counselling and fitness testing: Aittasalo et al., 2004;

•

Counselling and fitness testing, written health and physical
activity information, active travel, stair walking, led walking: Titze
et al., 2001;

•

Methods of health information delivery: Marshall et al., 2003;
Plotnikoff et al., 2005; Cook et al., 2001;
39

•

Led activity sessions: Perkio-Makela, 1999; Lee and White,
2006;

•
•

Non-supervised exercise sessions: Sjogren et al., 2006)

Systematic effectiveness reviews of workplace physical activity
interventions (Dishman et al., 1998; Proper et al., 2003; Badland et al.,
2004); (see section 3.2)

Further details of the studies is included in overview tables 1 – 4 (77-84)

3.1.1 Stair walking interventions
Included studies: (see table 1, p77 for further details of these studies)
Kerr et al., 2001 (before and after study, +, A);
Titze et al., 2001 (before and after study, -, B);
Adams and White et al., 2002 (controlled before and after study, +, A);
Marshall et al., 2002 (interrupted time series,++, B) ;
Auweele et al., 2005 (before and after study, -, B);
Badland et al., 2005 (controlled before and after, -, B);
Eves et al., 2006 (before and after study, -, A)

Seven studies reported the promotion of stair walking and aimed to assess
how

effective

the

use

of

health

signs

(posters);

or

health

messages/information (written, email or doctor’s email) were in increasing
stair walking/climbing with respect to lift usage. Three studies were UK based
(Kerr et al., 2001; Adams and White et al., 2002; Eves et al., 2006), two were
European (Titze et al., 2001; Auweele et al., 2005), one was based in
Australia (Marshall et al., 2002) and one in New Zealand (Badland et al.,
2005). All were considered to have applicability to UK workplace populations
(A or B).
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Kerr at al., using a before and after study design assessed the effectiveness
of a poster prompt to increase stair use in two UK workplaces. A two week
baseline period monitored stair use by hidden camera. Employees’
movements were recorded for two hours in the morning and afternoon.
Trained observers then coded the videotapes for gender, loads larger than a
briefcase or medium sized bag, and entrance or exit from the staircase or
elevator. An A1 poster with the message ‘stay healthy use the stairs’ was then
placed at the entrance to the elevator and stair use was recorded for a two
week intervention period. In total 14982 counts of stair and lift use were
recorded. The study reported no significant intervention effect for stair
climbing but there was a significant increase in stair descent (OR 1.21, CI
1.07-1.37). The intervention was simple and low cost. However, a weakness
of the study was the lack of a control group and that individuals could not be
identified for follow up purposes and demographic information.
The Titze et al study (2001), another before and after study with no control
group, aimed to examine the effect of an intervention programme on
behaviour change in stair use in the workplace. The intervention consisted of
written information provided to employees about recent physical activity
recommendations to achieve health benefits, and action days were arranged
encouraging the use of stairs instead of lifts. Apples or other fruit were offered
on the stairs and a game of chance was performed for stair users. Personal
observation of stair use was carried out during one week (5 working days) for
one hour each morning in each of four offices over a period of four months
with a follow up at two to three weeks after the intervention period. At the
same time as personal observation the data from automatic lift counters was
registered. Using 3486 counts of stair and lift use, the study found a
significant increase in stair use which was sustained between baseline and
follow up (p=0.028). However, the magnetic switch for using the lift registered
only the lift door opening and not the number of users. Also the number using
the lift at any one time was not known. The data collected did not provide
information on change of intention to use the stairs or trends in stair use over
time. In addition the environmental differences between the four offices make
cross comparison difficult.
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Adams and White (2002) use a before and after type study but include a
control group. The intervention consisted of 39 signs that were displayed next
to the lift call buttons on each floor and in each lift. The signs included
messages about burning calories, the longer time taken using the lift
compared to the stairs, and using the stairs as a means of exercise. Other
signs and floor directories were displayed within the stairwell in an attempt to
improve the stairwell environment and provide motivational encouragement to
stair users. The posters would be left in place for 12 weeks and data would be
collected in four phases: at baseline, during intervention weeks one, four and
12. Observers counted stair use and lift use for one and three-quarter hours
on each of five consecutive working days. No entirely comparable control
group could be found so a retrospective control was used. The study was in
fact terminated after four weeks. In total 5193 counts of stair and lift use were
observed. The study reports an increase in stair use from 20.1% of all upward
journeys at baseline to 20.6% at week one, followed by a decrease to 19.5%
in week four. Neither of the changes are significant (p=0.77 (baseline and
week one) and p=0.74 (baseline and week four). The authors noted that this
was the first study to report a systematic approach to the development and
evaluation of a stair promotion intervention. However, the project may have
been unjustified in identifying stair use as a potentially important area for
activity promotion due to the setting being utilised by mostly young and welleducated individuals (a university). The intervention was not maintained as
planned due to the removal of posters and this may have accounted for the
limited effect of the intervention. No attempt was made to conceal the
observer’s presence and observations were made from only one floor
meaning some improvements in stair use may not have been detected.
Finally, it was not possible to tell which participants were employees.
Marshall et al (2002) conducted an interrupted time series that aimed to
evaluate whether a stair-promoting sign could increase the use of stairs over
an elevator in a healthcare facility. The study comprised coloured signs
mounted on the wall next to the elevator and stair areas, and vinyl footprints
stuck to the floor which led people to the stairs. The intervention aimed to
provide a ‘point of choice’ instant motivational prompt to encourage use of
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stairs as an alternative to the elevator, and to improve health and fitness.
Conducted over 12 weeks, data were collected three weeks before, during
and after, displaying signs during weeks 4-5 and 8-9 using a motion-sensing
device. Self reported data on stair use by employees were also collected. The
objective measure of counting used was unobtrusive and provided a
comprehensive rather than snapshot of who was using stairs. Whilst the data
collection method also counted visitors, an attempt at validation was made by
comparison with self-report data from staff only. Using 158350 counts for stair
usage, the study concluded that the intervention had an initial significant
increase on stair walking (ascent and descent) (1.05 adjusted ORs, 1.01-1.10
CI, p=0.02) but this declined back to baseline over the study period (12
weeks).
Auweele et al (2005) reports on a before and after study that evaluated the
impact of two interventions: health signs followed by worksite doctor’s e-mail
on stair usage of female employees. This consisted of a large health sign (A3
size) by the elevators and stairs on every floor of the worksite, and an e-mail
to all employees on the benefits of taking the stairs which also mentioned the
signs. The study was carried out over a 7-week period (including follow-up)
and observations of employee stair climbing was taken by students who sat
behind a desk and registered stair climbing when employees entered the door
to the stairwell. The observations were carried out at four points in time: week
one (baseline), week two (signs only), week three (signs and e-mail), week
seven (follow-up). The hours of observation were chosen to represent the
start and end of the working day and to catch full- and part-time workers.
Observations were pooled to obtain average observations per week. Studies
on female employees are less common; however it was not possible to
exclude female visitors from the observations. In addition, it was noted that
observers may have influenced stair walking behaviour. Like the Marshal et al
study, Auweele et al reported a significant increase in stair use, for female
employees, when a health sign was used (Chi square (1) =12.97, p<.001) and
with a follow up doctor’s email (Chi square (1) =15.58, p<.001). However, as
with Marshall et al’s study, this increased stair usage declined back to
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baseline over the study period (7 weeks). In total 3146 counts of stair and lift
use were observed.
Badland et al (2005), was a controlled before and after study to assess the
effectiveness of posters in professional worksites on stair use and objectively
measure physical activity. There were two types of posters - A5 and banners with a variety of different messages encouraging stair use. Participants from
two worksites wore a sealed pedometer during all waking hours and another
sealed pedometer during working hours for three days on four separate
occasions. The study protocol was a crossover design with the first worksite
receiving the treatment (posters) for three weeks, followed by a six-week
washout period, then a three-week control. The second worksite received the
control prior to the treatment period. Measurements were taken at the
beginning and end of each three week block. The strength of this study lies in
the use of an objective measure of outcome (sealed pedometers), however
the small sample size (n=46) and lack of information of how representative the
sample was means that caution should be applied to the interpretation of
results. This is particularly pertinent given that 50% of the sample were based
on the ground floor, meaning there was potentially less opportunity for stair
walking compared with other employees located on higher floors. The study
found that effect sizes for step counts ranged from trivial (0.04) to moderate (0.79) Cohen Effect, with the majority of effect sizes being small and negative.
When poster were visible in their worksites mean step counts decreased by
868 steps (for worksite physical activity) and by 1861 steps (for total physical
activity).
Eves et al (2006) was a before and after study of the effectiveness of posters
which aimed to encourage stair use. A poster was placed in the lobby and the
same poster and six messages were affixed to the stair rises between floors.
A point-of-choice prompt was placed at the elevators. Baseline data were
collected over a two week period followed by six weeks during which the
posters were displayed. Stair and elevator choices were videotaped and
subsequently coded for direction of travel, traveller’s sex, and traveller’s load.
Weight status was coded using silhouettes behind the computer monitor. A
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follow up questionnaire was sent to employees two weeks after the monitoring
was complete. Observations were carried out for two hours in the morning
and afternoon, five days per week. In total there were 26806 counts for stair
and lift usage. The study reports a significant effect on stair climbing (ascent)
(OR 1.12, p<0.05) with a greater effect in the overweight, and a significant
effect on stair descent (OR 1.15, p<0.005). The strength of the study lies in
the observation method which facilitates the distinction between stair ascent
and descent. However, the method by which weight status was coded can be
seen to be subjective limiting the authors’ claim that stair climbing may be an
acceptable vigorous physical activity for those seeking to control their weight.
In addition the follow up questionnaire was only completed by 19% of the
workforce.
Summary and evidence statement
Overall the studies ranged in design and quality with four being before and
after studies (Kerr et al., 2001 (+); Titze et al., 2001 (-); Auweele et al., 2005 (); Eves et al., 2006 (-)); two controlled before and after studies (Adams and
White et al., 2002 (+); Badland et al., 2005 (-)) and one an interrupted time
series study (Marshall et al., 2002 (++). With the exception of one study
(Badland et al, 2005) measurement consisted of behavioural observation of
stair/lift usage in a worksite setting rather than objective tracking of individual
physical activity behaviour. Three of the studies (Auweele et al, 2005; Eves et
al, 2006, Titze et al, 2001) used overt rather than covert methods of
observation in the form of, for example, a person sitting behind a desk. This
may have influenced behaviour and therefore these studies have been given
a (-) quality rating.
Baseline data varied widely with 158,350 observational counts for stair and lift
usage being counted (as well as staff self reported data n=53) in the best
quality study (Marshall et al., 2002(++)) with some of the smaller scale studies
only having a few thousand observational counts for stair and lift usage (Titze
et al., 2001 - 3,486 counts; Auweele et al., 2005 - 3,146 counts).
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Another methodological weakness was the lack of control over who entered
the building during the observational periods and not being able to distinguish
employees in the sample counts. Two studies (Adams and White et al., 2002;
Marshall et al., 2002) reported including visitors and students as well as
employees amongst their sample without being able to report the proportions
of each who were appearing in the count. Two studies (Titze et al., 2001;
Marshall et al., 2002) have attempted to use automatic counting devices on
lifts and stairs (which may be less intrusive than direct observation) but there
have been inconsistencies between these when correlated with observational
data (Titze et al., 2001).
Two studies showed initial increase in stair walking that declined to baseline
levels at follow up. Marshall et al., (2002 (++)) was characterised by having a
much more extensive sample than the other included studies, a longer
intervention period (12 weeks) and a comparator period within the study
design. This study concluded that the intervention had an initial significant
increase on stair walking (ascent and descent) (1.05 adjusted ORs, 1.01-1.10
CI, p=0.02) but declined back to baseline over the study period (12 weeks).
Similarly, Auweele et al., (2005) reported a significant increase in stair use, for
female employees, when a health sign was used (Chi square (1) =12.97,
p<.001) and with a follow up doctor’s email (Chi square (1) =15.58, p<.001).
However, as with Marshall et al’s study, this increased stair usage declined
back to baseline over the study period (seven weeks).
Two studies reported significant increases in stair use which were sustained
between baseline and follow up - Titze et al, (2001)(p=0.028, follow up at two
to three weeks after the four months intervention period ) and Eves et al.,
(2006) (follow up at two weeks after the six week intervention period). In the
latter study, a significant effect on stair climbing (ascent) was seen (OR 1.12,
p<0.05) with a greater effect in the overweight, and a significant effect on stair
descent (OR 1.15, p<0.005).
Kerr at al., (2001) reported no significant intervention effect for stair climbing
but there was a significant increase in stair descent (OR 1.21, CI 1.07-1.37).
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Two papers showed reductions in stair use/step count. Adams and White
(2002) report an increase in stair use from 20.1% of all upward journeys at
baseline to 20.6% at week one, followed by a decrease to 19.5% in week four.
Neither of the changes are significant (p=0.77 (baseline and week one) and
p=0.74 (baseline and week four). Similarly Badland et al (2005) report that
effect sizes for step counts ranged from trivial (0.04) to moderate (-0.79)
Cohen Effect with the majority of effect sizes being small and negative. When
the posters were visible in worksites the mean step counts decreased.
Evidence statement 1
1,2,3,4

There is evidence from four studies

that the use of posters/signs

can increase stair (instead of lift) use. However, in two of these studies
stair usage declined back to baseline levels at follow up1 or by the end
of the study period4 suggesting that the effectiveness of these posters is
short term. In addition two studies

5,6

reported a decline in stair use/step

count. Further study is required.
1

Marshall et al., 2002 (++ interrupted time series);

2

Kerr et al (+ before and

after); 3Eves et al., 2006; 4Auweele et al., 2005 (both - before and after);

5

Adams and White, 2002 (+ control before and after); 6Badland et al., 2005 (control before and after)

3.1.2 Walking interventions
Included studies: (see table 2, p78 for further details of these studies)
Chan et al., 2004 (before and after study, +, B);
Murphy et al., 2006 (individual RCT, -, A);
Thomas et al., 2006 (before and after study, -, B);
Gilson et al., 2007 (individual RCT, +, A)
Four studies, aiming to increase walking (step counts) in employees (but not
as part of active travel) met the inclusion criteria for this review – two of which
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were UK based (Murphy et al., 2006; Gilson et al., 2007); one was based in
Australia (Thomas et al., 2006) and one in Canada (Chan et al., 2004). Again
all were considered to have applicability to UK workplace populations.
Chan et al (2004), a before and after study, examined the effects of a
pedometer based physical activity intervention (Prince Edward Island First
Step Programme) on activity and specific health indices in sedentary workers.
The intervention had two phases – the adoption phase (four weeks, whereby
participants met with a facilitator for 30 to 60 minutes each week during a
lunch break) and an adherence phase (eight weeks). The participants (n=177
at baseline) were led through a curriculum which explained cognitive (knowing
the benefits of becoming more active), psychomotor (learning to initiate
behaviours to achieve new activity goals) and affective learning (learning
strategies for overcoming relapse) tasks. Each week of the adoption phase,
participants set individual steps per day goals and self-monitored their
progress using a pedometer to record daily accumulated steps taken. Data
was collected for waking hours every day for 12 weeks using personal
calendars and/ or a specially designed website. Subjects acted as their own
controls. The findings reported an average daily step count increase from
7,029 ± 3,100 to a plateau of 10,480 ± 3,224 (steps per day were averaged
weekly and the change in average number of steps over the 12 week
programme modelled. The model allowed for an acclimatisation period where
steps stabilised in to a plateau. The plateau reported was reached in a mean
time of 3.96 ± 3.28 weeks). Significant decreases were reported in BMI, waist
girth and resting heart rate (p<0.001 for all). The study suggests it is feasible
for reasonably health adults to attain approximately 10,000 steps per day. The
authors suggest that there may be possible over-estimation of baseline during
three-day blinded assessment and individuals participating in other ‘wellness’
initiatives were not excluded from the study. Whilst the paper says that a
follow up was conducted the results are not reported.
Murphy et al (2006) report on a randomised controlled trial that examined the
effects of 45 minutes self paced walking two days per week in previously
sedentary workers. Subjects were randomly assigned to either two 45 minute
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walks per week (walking group) or no training (control group). Step counts
were measured at baseline and during weeks four and eight of in the
intervention using a pedometer worn during all waking hours. Steps were
recorded at the end of each working day in a training diary. In addition during
weeks four and eight those assigned to the walking group recorded their step
count before and after each walking session in their training diary. The
findings reported significantly more steps on days of prescribed walking
compared to rest days (p<0.001). The authors state that the study is the first
to use a low frequency walking programme with adults under 60 years of age.
The walking intervention was well tolerated by the employees and compliance
was high while attrition was low. However, there was little information about
recruitment; and no information on differences between intervention and
control group that could have influenced results. The sample size was small
(n=37); there was no follow-up, no information about where walks were
carried out or the facilities available and the randomisation process is not
discussed.

Thomas et al (2006), a before and after design study, report on a pedometer
based workplace physical activity promotion programme aiming to encourage
10,000 steps per day. Participants (n=927 at baseline) were given subsidised
pedometers and a progressive walking programme that included goal setting;
e-mail support was also provided. The programme was run over a six week
period – a four week intervention and two weeks used to organise training on
data collection. Participants were followed up three months after completion of
the programme. Participants wore the pedometer for four weeks and recorded
the number of steps taken each day in the step diary provided. During the four
week programme regular e-mails were sent to all participants to remind them
of the goal for each week. The study reported a 10% increase in the number
of steps taken per day and a 25% increase in the average number of days
that participants reached 10,000 steps. At follow up 63% of participants
reported maintained or increased levels of walking and 65% reported changes
to routine to increase physical activity. Significance levels were not reported.
The intervention was conducted on a large sample and was successful in
recruiting a wide range of people and, according to self reported measures,
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achieved its goals. However, there weren’t any attempts to determine why
people didn’t participate or why the intervention was more popular with certain
sectors (e.g. women and country workers).
Gilson et al (2007) report a randomised controlled trial which assessed the
impact of two walking interventions on the workday step counts of university
employees. Participants were allocated to one of three groups: the control
group maintained normal behaviour; the first intervention group used walking
routes along the grounds of the worksite; and the second group accumulated
steps between occupational tasks. Weekly group e-mails were sent. The
walking group employed prescribed walks and participants were asked to
complete at least 15 minutes continuous brisk walking every workday. The
accumulated steps group, rather than using prescribed routes, used the office,
lectures and seminars as contexts where tasks were completed standing and
walking. The duration of the study was 10 working weeks. Step counts were
self-reported at three points – week one, five and ten - using readings from a
pedometer. This study showed a significant intervention effect with both
intervention groups compared with controls (p<0.008, n2 = 0.17 – walking on
routes; p<0.005, n2 = 0.17 – walking in task). Small non-significant changes
were reported in percentage body fat, waist circumference and blood
pressure. Although the study presents preliminary evidence of the value of
refining and promoting physical activity through walking, the sample size was
relatively small (n=70), there was no longer term follow-up, and the
applicability of these findings may be limited to women employees due to the
small number of men who took part in the study.

Summary and evidence statement

Overall, two studies used an RCT (individual) design (Murphy et al., 2006 (-);
Gilson et al., 2007 (+)) and the other two were before and after studies (Chan
et al., 2004 (+); Thomas et al., 2006 (-)). Three of the studies (Chan et al.,
2004; Murphy et al., 2006; Gilson et al., 2007) measured physical activity
objectively with pedometers (giving daily step counts of employees). However,
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all the studies relied on self-reported step counts/walking activity which could
result in bias and over-estimation.
The study by Gilson et al., (2007) aimed to assess the impact of two different
types of walking intervention (baseline participants n= 70). This study showed
a significant intervention effect with both intervention groups compared with
controls (p<0.008, n2 = 0.17 – walking on routes; p<0.005, n2 = 0.17 –
walking in task). Small non-significant changes were reported in percentage
body fat, waist circumference and blood pressure. Chan et al., (2004)
reported an average daily step count increase from 7,029 ± 3,100 to a plateau
of 10,480 ± 3,224 (steps per day were averaged weekly and the change in
average number of steps over the 12 week programme modelled; the model
allowed for an acclimatisation period where steps stabilised in to a plateau.
The plateau reported was reached in a mean time of 3.96 ± 3.28 weeks).
Significant decreases were reported in BMI, waist girth and resting heart rate
(p<0.001 for all).
Murphy et al reported significantly more steps on days of prescribed walking
compared to rest days (p<0.001) but the sample size is small (n=37) and it is
not clear that the mean number of steps, say, per week has increased.
Thomas et al report a 10% increase in the number of steps taken per day and
a 25% increase in the average number of days that participants reached
10,000 steps. At follow up 63% of participants reported maintained or
increased levels of walking and 65% reported changes to routine to increase
physical activity. However significance levels are not reported for this study.
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Evidence statement 2
There is evidence from studies in the public sector that work place
walking interventions that focus on: facilitated goal setting1, 3, diaries
and self monitoring1,2,3 and walking routes4 can produce positive results,
increasing step count.
1

Chan et al., 2004 (+ before and after study);

individual RCT);

3

2

Murphy et al., 2006 (-

Thomas et al., 2006 (- before and after study);

4

Gilson et

al., 2007 (+ individual RCT)

3.1.3 Active Travel
Included studies: (see table 3, p79 for further details of these studies)
Mutrie et al., 2002 (individual RCT, +, A);
Wen et al., 2005 (before and after study, -, B);
Gatersleben and Appleton, 2007 (qualitative study, -, A)

Three studies were identified for inclusion, all of which primarily aimed to
increase the active travel of employees (Mutrie et al., 2002; Wen et al., 2005;
Gatersleben and Appleton, 2007). Two were UK studies (Mutrie et al., 2002;
Gatersleben and Appleton, 2007), and one was an Australian study (Wen et
al., 2005). All were based within large public sector organisations.
Mutrie et al (2002), an individual randomised controlled trial, reported on a
self-help intervention delivered via interactive materials designed to increase
active commuting behaviour (walking and cycling). The intervention consisted
of a pack entitled “Walk in to Work Out”. It contained a booklet with written
interactive materials based on the transtheoretical model of behaviour
change, local information about distances and routes, and safety information.
The pack also included an activity diary in the form of a wall chart, a
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workplace map, distances from local stations, local cycle retailers and outdoor
shops, contacts for relevant organisations, local maps and reflective safety
accessories. Invitations to participate in the study were posted electronically,
by internal mail and via paycheques to employees in three city workplaces.
Participants were randomly assigned to the intervention or control group. The
control group was not given the pack until the six-month post-intervention
stage. Those who progressed over the first six months in stage of change for
active commuting were compared with those who did not progress or
regressed. Participants completed a questionnaire at baseline and at six and
12 months. Focus groups were conducted after the six months questionnaires
were returned to determine barriers and motivators for active commuting. The
findings reported a significant effect with the intervention group (received
pack), who were almost twice as likely to report walking to work as the control
(received pack at six months) after six months (OR 1.93, 95% CI 1.06-3.52).
Twenty five percent of the intervention group were regularly, actively
commuting at 12 month follow up, however the intervention had no significant
effect on cycling. It should be noted that the majority of participants were
economically advantaged women which limits the generalisability of the
findings. In addition the findings are dependent on self-report measures and
44% of participants were lost to follow-up.

Wen et al (2005), a before and after study, reported on a social marketing
campaign to modify behaviour in relation to active transport. The campaign
used employee focus groups to develop marketing materials (events , posters
– exhibited during events, e-mail newsletters promoting events, fridge
magnets used in staff kitchens, transport access guide and individualised
marketing strategy) to promote active transport.

Individualised marketing

strategy included individual interviews to gather information about employee’s
situation and transport habits to aid development of a travel plan for the
employee. Participants were selected randomly from staff lists. The duration
of the intervention was 12 months. Data collection was by way of a pre and
post intervention survey that was interview administered. The assessed the
impact of a social marketing campaign on active travel (walking and cycling)
to work. Although no significant increase in reported active travel to work at 12
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weeks was found, there was a significant reduction in the proportion of staff
who reported driving to work five days/week (p=0.012). The strength of the
study/intervention lies in the involvement of employees in planning the
campaign and planning their own travel. However, the design lacks a control
group and the individual strategies are difficult to separate in terms of effect.
There is also a lack of generalisability as the changes may be due to
improved access to public transport. It should also be noted that the study
measured reduction in car use/increase in active travel not an actual increase
in physical activity.

Unlike the two previous studies Gatersleben and Appleton focus only on
cycling as a form of active travel. It is a qualitative study that seeks to find
what motivates/impedes cycling to work for people who have never cycled
before. From an initial survey, 20% of respondents indicated that they would
like to participate in a cycle study. These respondents were contacted again
after four months. To encourage participation, participants were able to win
one of ten bicycles. However, very few members of staff were willing to try
and therefore the study was re-advertised and some students were included
in the sample. For two weeks, respondents were asked to write down in their
diaries how they had travelled to and from work, how pleasurable they rated
their journey and what the most and least pleasurable experience had been.
Interviews were also held with all respondents before and after the two-week
study period. In the first interview, respondents were asked how they usually
travelled to work and why; why they wanted to participate in the study and
what their expectations were of the cycling trial. In the second interview they
were asked how they had experienced the study and whether for what
reasons they intended to continue cycling or not. The study reported some
important barriers to continued cycling to work such as dangerous roads and
bad weather. However, such findings have previously been reported in the
cycling literature and are not surprising. It is however limited because of the
small sample, some of whom are students rather than employees
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Summary and Evidence Statement
Mutrie et al (2002), an individual RCT, was rated (+). The study was well
designed and had an appropriate sample size (baseline participants n= 295).
Wen et al’s., (2005) study was a before and after design and was rated (-) as
it lacked a comparator group, and also had a small sample at baseline (n=68).
Gatersleben and Appleton’s (2007) qualitative study on the motivators and
barriers towards cycling to work due to limited detail of data analysis this
study was only rated (-).
Mutrie et al’s (2002) intervention to increase walking and cycling to work
through the use of written health materials reported a significant effect with
the intervention group (received pack), who were almost twice as likely to
report walking to work as the control (received pack at six months) after six
months (OR 1.93, 95% CI 1.06-3.52). Twenty five percent of the intervention
group were regularly, actively commuting at 12 month follow up, however the
intervention had no significant effect on cycling. The authors concluded that
the results may have limited generalisability as participants were mainly
economically advantaged women.
Wen et al., (2005) assessed the impact of a social marketing campaign on
active travel (walking and cycling) to work. Although no significant increase in
reported active travel to work at 12 weeks was found, there was a significant
reduction in the proportion of staff who reported driving to work 5 days/week
(p=0.012). The final study by Gatersleben and Appleton, (2007) reported
some important barriers to continued cycling to work such as dangerous
roads and bad weather. However, such findings have previously been
reported in the cycling literature and are not surprising.
Evidence statement 3
There is evidence from one UK public sector workplace1 that a walking
and cycling to work campaign, through use of written health materials
distributed to employees, can increase walking to work (but not cycling
to work) in economically advantaged women.
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1.

Mutrie et al., 2002 (+ individual RCT)

3.1.4 Other - including multi-component programmes
Included studies: (see table 4, p80 for further details of these studies)
O’Loughlin et al., 1996 (controlled before and after, +, B);
Pert, 1997 (before and after study, -, A);
Hanlon et al., 1998 (cross sectional survey, -, A);
Perkio-Makela, 1999 (individual RCT, -, B);
Talvi et al., 1999 (controlled before and after, -, B);
Addley et al., 2001 (cross sectional survey, -, A);
Cook et al., 2001 (individual RCT, +, B);
Rice and Saunders, 2001 (qualitative, +, B);
Titze et al., 2001 (controlled before and after, +, B);
Marshall et al., 2003 (individual RCT, ++, B);
Proper et al., 2003 (cluster RCT, ++, B);
Aittasalo et al., 2004 (individual RCT, +, B);
Proper et al., 2004 (cluster RCT, -, B);
Plotnikoff et al., 2005 (controlled before and after, -, B);
Lee and White, 2006 (individual RCT, -, B);
Osteras and Hammer, 2006 (before and after study, -, B);
Sjogren et al., 2006 (cluster RCT, +, B)

Sixteen studies 4 in this section included counselling/motivational interviewing,
health checks/screening, health promotion messages/information, led activity
sessions, active travel or combinations of all of these (i.e. multi-component

4

Proper et al, 2003 and Proper et al 2004 report on the same study.
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programmes). Of these, three were from the UK (Pert, 1997; Hanlon et al.,
1998; Addley et al., 2001); seven were from Europe (Perkio-Makela, 1999;
Talvi et al., 1999; Titze et al., 2001; Proper et al., 2004; Aittasalo et al., 2004;
Osteras and Hammer, 2006; Sjogren et al., 2006); 3 from Australia (Marshall
et al., 2003; Rice and Saunders, 2001; Lee and White, 2006; two from
Canada (O’Loughlin et al., 1996; Plotnikoff et al., 2005) and just one from
New Zealand (Cook et al., 2001).
O’Loughlin et al (1996), a controlled before and after study, report on the
impact of a community based screening delivered in the workplace (schools),
among other factors they examine the short terms effect on leisure time
exercise. The screening process involved assessment of leisure time exercise
behaviour which measured the number of times during a normal seven-day
period the subject engaged in each of strenuous, moderate, and mild
exercise. A total weekly score in arbitrary units was calculated by summing
the reported weekly frequency of participation at each of the three intensity
levels multiplied by the corresponding metabolic equivalent tasks (MET) value
[(9 x strenuous) + (5 x moderate) + (3 x light)]. The exercise behaviour score
ranged between 0 and 195, with lower scores indicating lower levels of leisure
time exercise behaviour. Screening was widely advertised at staff meetings
and on bulletin boards. All teaching and non-teaching staff received a notice
and the school nurse actively encouraged all staff members to participate.
Questionnaires were distributed by the school nurse to all currently employed
staff. Participants self completed the questionnaires two weeks before and
four months after screening. Following completion of the initial questionnaire,
participants who needed a lifestyle change were encouraged to set personal
behaviour change objectives in one or two areas. Participants were urged to
select objectives that they felt were achievable. Simple, graded steps to
achieve these objectives were described by the screening counsellor, and
educational material was provided to support the desired behaviour change.
Screening took place in eight schools. Comparison schools, in which
participants did not receive screening but completed the questionnaires, were
selected by individually matching them to intervention schools according to
language spoken at home by students and the socioeconomic status of
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students in the school. Participants in the study significantly increased their
levels of physical activity (leisure time physical activity MET minutes per week
p=0.05). However the study was conducted in the context of a larger research
and demonstration project, and therefore it was not possible to attribute the
observed results to the screening alone with certainty. However, the
intervention did not have any effect on other variables (fat consumption and
smoking), only physical activity which means it could be an optimal
intervention to increase physical activity. Several baseline characteristics
were unbalanced between the intervention and control groups. Only a minority
of eligible staff were included in the analyses, therefore limiting the
generalisability of results. Measurement error might have accounted for some
of the results due to self-report. Behaviour change over time is not known.
Pert (1997), a before and after study, reports on a workplace intervention in a
NHS trust that aims to influence sedentary employees to become more
physical active. The intervention was carried out as part of the ‘Health of the
Nation: Health at Work’ initiative and comprised a health screening
questionnaire, a physical assessment using an exercise bicycle and a semistructured interview with a physiotherapist or Health Promotion Officer (HPO).
The bicycle assessment and interviews were repeated six months after the
first session. Physical activity diary sheets were used to recall activity in
previous seven days, the distance between Underground stations and
workplace was measured to allow people to record walking time in miles per
hour. Individuals were helped to identify where changes could be made and
were encouraged to set their own goals. All were encouraged to work faster
and to use the stairs rather than the lift. A diary sheet was sent monthly to
each participant to help maintain interest and raise awareness. Verbal and
written information was given on safety aspects of exercising and on local
sports and leisure facilities. A poster and leaflet display encouraged health
living such as smoking cessation and healthy eating. Specialist advice by a
dietician was offered to anyone seriously concerned about weight. Following
the intervention, more people reported taking regular physical activity, fewer
people identified motivational and time barriers to exercise with an overall
decrease in barriers of 17%. There was no overall change in walking speed
58

and no significant increase in time taken to reach 70% and 85% of
HRmax, 5 .Trends in the data indicated that those over 35 showed the greatest
change; 76% of participants said their attitude towards physical activity had
changed as a result of the intervention. The intervention was perceived by the
authors as an opportunity to raise awareness; they conclude that many of the
perceived barriers to physical activity can be addressed with relatively little
effort and cost to the individual and the organisation. However sample size
was small (n=49) and it was not known whether respondents to the
questionnaire attended baseline or post-intervention sessions and this lack of
a more scientific approach in implementation of the project compromises the
validity of the study.
Like the previous two studies, Hanlon et al (1998) also reports on a workplace
health screening intervention. The study, a cross sectional survey, aims to
find out what characterises those individuals who made one or more
behaviour changes. The study was carried out in a Glasgow factory.
Individuals were randomly allocated to one of five groups each receiving
different information and feedback (health education without feedback on
cholesterol level or risk score; health education with feedback on cholesterol
level but without feedback on risk score; health education with feedback on
risk score but not cholesterol level; full health check, health education with
feedback on cholesterol level and on risk score; internal control group –
delayed intervention). All groups were seen at enrolment, after six months and
after 12 months at the completion of the study. The study’s authors did not
deliver the above intervention but tracks participants at the 12-month followup stage to determine their risk level and whether they changed any of the
health behaviours (changed from being a current smoker to a non-smoker;
changed from the recommended safe levels of weekly alcohol consumption to
below these levels; changed from taking less than 20mins of aerobic exercise
three times per week to at least this level; complied with dietary advice given
during the health check). Those who changed behaviour were compared with
those who didn’t and using demographic variables, membership of these
groups was predicted. Fifty six percent of those individuals who received the
5

Time taken to reach 70%-85% of maximum heart rate.
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health check and returned for follow-up reported one or more of the desired
behaviour changes, with an increase in physical activity being the most
common. In comparison with those who made none of the desired changes,
the responders tended to perceive their own health to be poorer and their risk
of CHD to be greater and they were more likely to have perceived the health
check as threatening. Responders were more likely to be married or living as
married, but no other socio-demographic variables were associated with
behaviour change. Whilst the results showed that the health check was
successful in bringing out behaviour change in employees which was
sustained after a 12-month period the data was self-reported rather than
observed.

Perkio-Makela et al. (1991) conducted a before and after study report on
exercise focussed group activities for female farmers. The intervention
consisted of group physical exercise (aerobic training: gymnastics: muscular
strength, stretching and relaxation) and training of work plus lifting techniques.
In addition participants attended lectures on work conditions, work methods,
personal protective equipment, nutrition, weight-reduction, musculoskeletal
disorders and control of life. The groups met at local municipal health centres
(five) once or twice a week over a period of 2.5 months total duration of
meetings

was

12-20

hours.

Instructors

included

a

physiotherapist,

occupational health nurse, occupational physician, psychologist and an
agricultural advisor. Follow up was carried out at 12 and 36 months. The
results reported that leisure time physical activity increased significantly post
intervention (2.5 months) in both the intervention (p<0.000) and the control
group (p=0.001) but the increment was larger in the intervention group
(p=0.001). Leisure time physical activity in the intervention group, at one year
follow up, was still significantly raised (p=0.001). By the three year follow up
leisure time physical activity had decreased to pre-intervention level.
However, there was a large drop out by the three year follow up that may
have been because participants were unaware that there would be a follow up
at this time. In addition clarification is needed over what self report questions
were asked and how randomisation of subjects was achieved.
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Talvi et al (1999) conducted a before and after study to evaluate a health
promotion intervention for oil refinery employees and examine the effect
health promotion counselling had on physical activity.

Participants were

allocated to one of two groups. The first (group A) received screening and
counselling from health staff. An assessment of needs and meeting took place
between participant and physician to decide on two priorities for health
promotion action. If physical activity was identified then the participant met
with a physical exercise instructor who selected appropriate activities for the
individual. Phase one, the physical activity programme, which took place over
10 weeks consisted of 60-70% max cardiovascular performance capacity, 30
minutes of one or two different types of activity walking, swimming, cycling etc
plus 15 minutes of muscle training/stretching, three times per week. Phase
two, again over 10 weeks comprised of 70-85% max cardiovascular
performance capacity, 30 minutes of activity four times/week plus 20 minutes
muscle training/stretching, three times per week. Both phases were followed
by a fitness test. After Phase two was completed, the participant received a
personal recommendation for further training with a fitness test approx every
six months. Group B received screening plus health promotion materials
relevant to individual needs given in written format. Optional fitness tests were
available every six months and a follow up was conducted after three years.
Twenty four percent of participants in group A and 18% participants in group
B had crossed the threshold for physical activity, i.e. self reported that they
were now exercising vigorously for two or more times/week at 3 year follow
up. The difference between the two groups was statistically significant
(p=0.06). Using stepwise logistic regression analysis the study reported that
participation in the counselling programme (group A) as a statistically
significant variable for physical activity (p=0.06). Other statistically significant
explanatory variables were basic education (p=0.02) and value of tending
health (p=0.04). However, target groups in some of the special areas of health
counselling were small which may have impacted on statistical power of
variables and counselling for physical activity was delivered by a professional
(physical exercise instructor) from outside the normal occupational health unit
and it is likely delivery of counselling support would have differed from the rest
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of the team indicating a need to establish more standardised agreement about
intensity of counselling. The sample was skewed towards males and there
was regression to the mean of results in follow up studies. Measurement of
physical activity was self-report which may weaken the validity of the findings.
Addley et al (2001) use a cross section survey to evaluate a workplace
lifestyle and physical activity intervention. The intervention is a nurse-run
programme with a lifestyle and physical activity assessment carried out on a
full-time basis in the occupational health department of the Northern Ireland
Civil Service. Participation was voluntary, and employees attended from all
over Northern Ireland having been given time off work to do so by their
employing departments. Following their assessment participants were given
healthy living literature and a printed personalised analysis of their
performance with suggestions on how to make positive changes in those
lifestyle areas requiring improvement. Participants self-reported physical
activity/exercise per week. This was categorised into inactive (very sedentary
lifestyle), slightly active (no regular exercise, but active lifestyle), moderately
active (30 minutes of exercise 3-4 times per week), very active (1h vigorous
exercise 3-4 times per week), extremely active (1h strenuous exercise 5+
times per week). The results reported an increased exercise rate of 62%, with
the overall rate of non-attempted change based on average being one in five;
tried and failed represented almost one in three; and successful maintenance
after six months occurred in nearly one-half. However the results may have
been affected by self-selection bias and the healthy worker effect because
physical inactivity at baseline was found to be less than that in the general
reference population. The use of a questionnaire to evaluate the impact of the
intervention may have led to reporting bias. A third of those invited to
participate in the follow-up did not do so.

The randomised controlled trial conducted by Cook et al (2001) sought to
evaluate the effectiveness of a health promotion intervention targeting dietary
behaviours and physical activity. The study was carried out in two worksites;
within the first worksite study participants attended 30 minute workshop
sessions once a month for six months on different topics (nutrition and non62

communicable disease risk, safe use of alcohol and benefits of physical
activity. In addition there were nutritional displays in cafeteria. It was intended
that the same intervention would be delivered to the second control site six
months later. However, due to production pressures only one workshop was
delivered to only 40% of participants. The authors do note that there was also
improvement of cafeteria food and all employees received leaflets on healthy
eating. Follow up took place at 12 months from baseline. The results showed
a significant increase in level of physical activity from baseline to 12 months in
intervention group (p<0.000), whilst there was a significant decrease in
physical activity in the control group over the same period (p=0.002). The
study has a comparatively high respondent rate and low drop out rate.
However measures of nutrition and physical activity are self reported and the
high proportion of participants who are Maori (12.1% intervention, 29.7%
control) or Pacific (56.1% and 28.1%) may limit the generalisability to the UK.

Rice and Saunders (2001) adopt a qualitative approach to gain insight into the
motivating factors and satisfaction gained from taking part in a worksite
health/active life style programme. The study took place at a university in
Australia. The aim of the intervention was to increase moderate physical as
part of a healthy lifestyle and comprised of a nine week, pre-post interview,
pre-post fitness assessment, individual review to establish the most suitable
programme for the individual: exercise sessions, lunch-n-learn lectures, dineout and a bushwalk. All participants had to complete the fitness assessment,
interviews and individualised review but attendance at other activities was
optional. There was no comparator group. Using unstructured interviews prepost and field notes/observations during programme the study reports on
emerging concepts relevant to participation. These were: Exercise setting,
personal characteristics, learned values and physical environment. The
authors conclude that motivation towards and satisfaction in physical activity
remains

unique

to

the

individual.

Each

individual

brings

personal

characteristics to the task of exercise uptake and then learned values and the
environment can greatly influence the sustainability of physical activity
behaviour inferring that successful interventions are more likely to be processcentred than outcome based. The study provides detailed in-depth views of
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participants sought in an ongoing manner throughout programme but the
sample size is small (n=10) and there are few men in study.

In a study base in six Swiss Federal Administration offices, Titze et al (2001)
evaluated the impact a lifestyle physical activity intervention had on stages of
change and energy expenditure in sedentary employees. The primary aim
was to increase the percentage of individuals who were regularly engaged in
moderate-vigorous physical activity in each office, reaching an energy
expenditure of at least 1000kcal/week. Each office had the freedom to design
the intervention according to their requirements. Each formed a steering
committee with 3-5 reps from office and this committee met with project
manager, the evaluator, and the exercise professional to discuss roll-out. The
interventions consisted of:
1. Written information about recent physical activity recommendations to
achieve health benefits, suggestions on how to increase physical
activity, stretching exercises at the photocopier, nearby sports facilities
etc. Lectures were given to employees re relaxation/nutrition according
to their wishes.
2. Action days arranged by the exercise professionals – encouraging
active commuting or stair climbing.
3. Led walks during lunch breaks.
4. Some specialist sessions such as fitness testing and hiking days.
5. One to one counselling support for exercise where desired.
Acceptability of programme components were evaluated constantly and
feedback was given to steering committees. Data were collected before and
after a four month intervention period. In addition to the six offices in the
intervention group were two offices that formed a control group. The results
reported showed that control groups had significantly lower median of energy
expenditure (1389 kcal vs. 1590 kcal, p=0.046) and significantly fewer
participants in stages of action and maintenance (35.7% vs. 49.3%, p=0.034).
The authors note that one of the strengths of this study is that it is one of few
formally controlled studies in the workplace which has attempted to develop a
diverse

programme

which

translates

current

physical

activity

recommendations into health promotion messages for employee groups in a
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real world setting. Behavioural change was measured using a simple tool
consisting of five statements from which participants chose one. This simple
measurement tool shows apparent relationship with energy expenditure and
may be useful to use (as a proxy indicator) in future studies. The weakness of
the study is that the effectiveness refers only to those employees willing to
complete a questionnaire at baseline.

Marshall et al (2003) compare the effectiveness of print versus website
physical activity interventions. The study, conducted in an Australian
university evaluates how the promotion of physical activity interventions
delivered by print, e-mail and a website campaign influence physical activity
and progression through the stages of motivational readiness. The study took
the form of a randomised controlled trial in which the intervention group
received an active living booklet based on transtheoretical model of behaviour
change and additional behavioural reinforcement letters every two weeks.
Over the eight week intervention period participants received four letters with
specific advice to encourage them to initiate activity and use the Active Living
booklets. The control group could access an active living website, which was
modelled on the above booklets. The website included animations and
quizzes, features on goal setting, activity planning and a physical activity
readiness questionnaire. Personalised, stage based reinforcement e-mails
were sent to participants every two weeks. In total four e-mails were sent at
two week intervals over the eight week period with physical activity related
information and links to the website. These were similar in content to print
letters but included hyperlinks to website.

The website was password

protected to reduce cross contamination. For both groups follow up took place
ten weeks post baseline. The authors report that half print group and two
thirds of the web group recalled the materials. A modest number of
participants had read more than half print materials. There was a trend for
both groups to participate in more physical activity at ten weeks but no
statistically significant differences within or between groups and no significant
increase in total reported physical activity (F[1,653]=0.41, p=0.52) when
analysed by intention to treat. Approximately 26% of both groups progressed
forward at least one stage through the stage of change model. This is a well
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designed and well reported study that shows only minor cross contamination
between groups, data collection was by trained telephone interviewers blinded
to allocation and therefore more likely to be free of bias. They report higher
and more representative response rates than previous trials.

There is

however reliance on self reported physical activity and a relatively short period
of follow up (10 weeks after baseline).

Aittasalo et al (2004) evaluate the effectiveness of physical activity
counselling using a randomised controlled trial design. The study’s focus is
the long term effects of counselling on sedentary employees’ leisure time
physical activity and whether comprehensive fitness testing brings additional
effects to counselling. The study is based in occupational health care units in
Finland. Participants are randomised separately in each company into one of
three groups. The first group receive counselling based on the PRECEDEPROCEED model and transtheoretical model of behavioural change. The
counselling comprises of an in-depth conversation with an occupational health
nurse and individual goals are set for leisure time physical activity, each
participant is given a written weekly physical activity plan and physical activity
diary. The physical activity plan was modified to suit at follow up. Emphasis
was placed on participant’s ability to follow the plan (self efficacy). The second
group comprised of counselling (as above) and fitness testing. After the first
conversation (baseline), and at the six and 12 month follow up participants
performed fitness tests from Health-related Fitness test battery (UKK Institute)
(the reliability, validity and safety of which has been tested). Tests were: BMI,
one-leg standing (static postural control), side-bending of trunk, modified push
up (muscular endurance of upper body) one leg squat (leg extensor strength)
and the UKK 2km Walk test (predicted max Oxygen uptake). Testing was
conducted by physiotherapists qualified to undertake the above battery of
tests. The duration of the first test was 90 minutes and follow ups took 60
minutes. After testing results were discussed with participants against normbased reference values classified in five categories (1-5). Fitness profiles
illustrating strengths and weaknesses were drawn up for participants and the
physical activity plan from the occupational health nurse was modified
according to need. The third group received no intervention. The study found
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no statistically significant difference between the groups in any of the physical
activity measures.

However there was a slight increase in leisure time

physical activity energy expenditure at 12 month follow up in the whole group
(inc control) (p=0.011). There was a similar trend in fulfilment of health
enhancing physical activity (HEPA) recommendation at 12 month follow up
(p=0.049). In respect of the self-reported changes, 33% of participants in the
two intervention groups felt that it had improved their habits with respect to
lone leisure time physical activity 58% had experienced some improvement
but 10% had experienced no improvement. There was no statistically
significant differences between groups (p=0.23). Similarly 82% said that
counselling had influenced the quantity/quality of their leisure time physical
activity but there was no statistically significant difference between groups
(p=0.60).
The study was rigorous using a holistic yet pragmatic approach. Attrition is
low (only two participants dropped out). However, Finland already has a high
level of awareness of health benefits of regular physical exercise and this may
in part explain why the intervention did not have statistically significant effect.
Indeed 28% of baseline participants were already active above HEPA
recommendations which may have weakened the statistical power of study.

Proper et al (2003; 2004) reported on a cluster randomised controlled study
that evaluated the effectiveness of individual counselling at the worksite in
increasing physical activity, fitness and health. The study is based in three
municipal services in the Netherlands. Participants were randomised by
cluster into the intervention of control group. Over a nine months period the
intervention group were offered seven 20 minute counselling sessions during
work time using standardised protocols (PACE) and stages of behaviour
change as a guide. Stage of change was determined during baseline
assessment and then checked during the first consultation. During first two
consultations the results were discussed and the counsellor offered tailored
information and advice on physical activity and diet based on the individual’s
stage of change. A plan to improve behaviour was then drawn up.
Progression according to the plan was discussed during the next five sessions
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– the number of consultations was decided by the experienced counsellor in
agreement with the municipal service. Written information on lifestyle –
physical activity, diet, alcohol, smoking work stress and musculoskeletal
symptoms was given to all participants. The control group only received this
written information on lifestyle. The findings showed a significant positive
intervention effect for energy expenditure (p=0.003) and cardio-respiratory
fitness where submax heart rate significantly declined in the intervention
group (Proper et al, 2003) (p=0.001). No statistically significant intervention
effect as observed on the proportion of subjects meeting the public health
recommendation for moderate intensity physical activity. OR=1.46; 95% CI,
CI=0.76-2.79 (Proper et al, 2003). The prevalence of upper extremity
symptoms decreased in both intervention (17.9%) and control groups (6.2%),
but no significant effect was found. Physical activities in leisure time did not
appear to change for either group. The study’s strength lies in a robust study
design, large sample sizes and breadth of health related outcomes measures.
However, physical activity is self reported.

Plotnikoff et al (2005) reported on the efficacy of an e-mail intervention or the
promotion of physical activity and nutrition in a workplace context. The before
and after study with control was conducted in five large workplaces in Canada
over a twelve week period. The intervention consisted of twelve messages
about active living and twelve messages about healthy eating. These were
developed through a multistage, modified Delphi technique in conjunction with
the study’s ten-member national advisory panel with expertise in physical
activity and nutrition promotion. The paired physical activity and nutrition
messages focussed on a specific underlying weekly theme (e.g. time, cost
constraints). A weekly e-mail was sent to all registered participants with
reference to Health Canada’s current guidelines on physical activity and
nutrition, and a resource file for additional information and relevant websites
was made available. The control group completed the same questionnaires
but did not receive e-mail messages. Participants within each of the sites
were randomized to one of the two groups with the ratio of 3:1 in favour of the
intervention. The results show that the intervention group significantly
increased their total activity levels at follow-up (p=0.01, whereas the control
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group significantly reduced their total activity levels at follow-up (p=0.01). Both
groups engaged in higher physical activity levels at the work place. The
intervention group reported increased confidence and higher intention with
relation to physical activity, whereas the control group reported decreased
confidence and lower intention. The intervention group perceived more pros
and fewer cons of physical activity participation, whereas the control group
reported no change in these variables. The intervention group perceived
greater threat from the health consequences of physical inactivity at both time
periods, and that both groups perceived greater threat at follow up compared
to baseline. The authors note that effect sizes are small, indicating limited
clinical significance of the results. The presentation of e-mail messages was
limited. E-mail being received during work time might mean that respondents
were not as receptive to the intervention and messages were generic rather
than tailored. The short intervention period does not allow long-term changes
to be identified and individuals without the technology are excluded. The
measure of physical activity is self reported.
Lee and White (2006) evaluated a minimal exercise programme for middle
aged working women in their randomised controlled trial carried out in a
university in Australia. The aim of the intervention was to encourage regular
physical exercise in a group who traditionally found it difficult to exercise. The
intervention comprises of aerobic sessions (one per week for 12 weeks)
provided by what is described as friendly, informal fitness leaders aged 35-40
years at the worksite. Weekly meetings also included education component
advising on two additional activities per week (walking or exercise to music)
and a booklet with information about an exercise programme. Pre screening
for intervention was carried out by physician and required completion of a
medical questionnaire and including body composition, flexibility, cardio
vascular measures, serum lipids, demographic data, medical history and self
reported physical activity. Further assessment was at 12 and 24 weeks. The
control group were invited to join the exercise class after 24 weeks. For both
groups there was a follow up at 48 weeks.

The authors report positive

feedback of the programme. Participants attended a mean of 9.6 out of 12
sessions and majority rated programme as good or excellent. The authors
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note that there were no significant effects for changes in physical activity
levels although there was a significant effect for increased level of exercise
knowledge (F9,90=3.34, p=0.01), however it is not clear to which time frame
this relates to. Whilst the study had a longer term follow up the small sample
size (n=37) means that any conclusions drawn should be treated with caution.

Osteras and Hammer (2006) evaluated the effectiveness of a worksite
physical activity programme. The before and after study was conducted in
Norway. The intervention consisted of a half hour interview to investigate the
obstacles to physical activity. At the end of each interview the participant was
provided with a personalised physical activity plan that aimed to increase
physical activity level over the next six months. Participants were also offered
follow up counselling or reconsiderations of the initial plan. Physical activity
was measured using the international physical activity questionnaire (IPAQ)
and collected per and post intervention. The findings showed that physical
activity had increased significantly (p<0.001) from pre-post test, according to
days per week that participants performed physical activity (exceeding 10
minutes) at moderate to high intensity (mean 2.5 days/week to mean 2.9
days/week). Days/week with at least a 10 minute walk did not increase
significantly. The study suffers from the limitations associated with no control
group and, in addition, there was no documentation on the type, time and
intensity of physical activity during experimental period. The lack of
information about where intervention was performed limits how generalisable
the findings are.

The final study, Sjogren et al (2006) examines the effects of a physical
exercise

intervention

on

subjective

physical

well-being,

psychosocial

functioning and general well-being among office workers using a cluster
randomised cross-over design. Participants were office workers drawn from
four city departments in Finland.

The department was the unit of

randomisation. The intervention consisted of non-supervised light resistance
training comprising of six dynamic symmetrical movements (upper extremity
extension and flexion, trunk rotation right/left, knee extension/flexion). During
weeks 1-5 the training was carried out once each working day (six minutes
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per day). In weeks 6-15 this was increased to once/twice a day (eight minutes
per day). Training resistances were controlled twice during the intervention
period and a physiotherapist gave group sessions on how to train and
guidance on postural/movement control. Participants were entitled to take
time out during the working day to train in the department’s training facilities.
The study found that light resistance training time significantly increased
subjective physical well-being (regression co-efficient 0.03253). The physical
activity intervention – ignoring the time spent on light resistance training – did
not have a significant effect on subjective physical well-being and no
significant physical exercise intervention or light resistance training effects
were found for psychosocial functioning or general subjective well being. The
study is well designed with, the authors note, careful documentation of
training dose and control of other physical activity and confounding factors
such as department, learning and seasonal effects. However there are ceiling
effects due to middle-aged health volunteers reporting high levels of
psychosocial functioning or general subjective well being at baseline.

Summary and Evidence Statements
Only two studies scored the highest rating for quality (++) – an RCT (cluster)
by Proper et al., (2003; 2004) which aimed to test the effectiveness of
individual counselling at work on physical activity; and an RCT (individual) by
Marshall et al., (2003) which assessed the effectiveness of health messages
(delivered through different media) on physical activity and stage of readiness
for physical activity. There were six others which scored (+) for quality – two
randomised controlled trials (individual) (Cook et al., 2001; Aittasalo et al.,
2004); an RCT (cluster) (Sjogren et al., 2006); two controlled before and after
studies (O’Loughlin et al., 1996; Titze et al., 2001) and one qualitative study
(Rice and Saunders, 2001). The rest were ranked (-) in terms of study quality.
Although some had a large baseline sample (Addley et al., 2001; Plotnikoff et
al., 2005) this did not translate into a high ranking for quality. For many
studies in this section it was difficult to attribute intervention effects to any
particular component of the intervention due to their complexity (multicomponent). In several instances increasing physical activity was only one of
the primary objectives of the intervention.
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Six studies in this part of the review evaluate workplace health checks or
screening. All reported increased physical exercise. In all studies the change
in physical activity is self reported. O’Loughlin et al (1996) found that subjects
exposed to health screening significantly increased leisure time physical
activity (p=0.05). However, it cannot be ascertained whether this change was
sustained over time as the study period including follow up was only four
months. Pert (1997) reports after health screening, physical assessment and
interview with physiotherapist an increase in participants taking regular
exercise but sample size is small (n=49 at baseline and n=29 at six month
follow up) and lack of a more scientific approach compromises the validity of
the study.

Hanlon et al (1998) also reports positive results. In this study of

workplace screening, groups receive different health information and
feedback. Fifty six percent of those who received a health check and returned
for the follow up reported one or more desired behaviour change, with an
increase in physical activity being the most common. Addley et al (2001)
report on a UK study of in which participants were given a health assessment.
Following assessment participants were given healthy living literature and a
printed personalised analysis of their performance with suggestions on how to
make positive changes in those lifestyle areas requiring improvement.
Participants self-reported physical activity/exercise per week. The findings
show an increase exercise rate of 62%. However, there may be a self
selection bias and healthy worker effect.
Osteras and Hammer (2006) report on an intervention that contains health
screening, a motivational interview and counselling. The findings showed that
physical activity had increased significantly (p<0.001) from pre-post test,
according to days per week that participants performed physical activity
(exceeding 10 minutes) at moderate to high intensity (mean 2.5 days/week to
mean 2.9 days/week). However, there was no documentation on the type,
time and intensity of physical activity during experimental period. Another
study to combine screening and counselling is Talvi et al (1999) who compare
the effectiveness of screening and counselling versus screening and health
promotion materials. The findings show that participants of both groups report
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exercising more vigorously post intervention (24% and 18% respectively); and
a statistically significant difference between the groups (p=0.06).

Counselling was also the focus of two further studies, Aittasalo et al., (2004)
and Proper et al., (2003; 2004). Proper et al report on the effectiveness of
individual counselling at the worksite in increasing physical activity, fitness
and health. The counsellor offered tailored information, advice and planning
on physical activity and diet based on the individual’s stage of change (the
control group received written information on lifestyle). The findings showed a
significant positive intervention effect for energy expenditure (p=0.003) and
cardio-respiratory fitness where submax heart rate significantly declined in the
intervention group (Proper et al, 2003) (p=0.001).

Aittasalo et al (2004) focussed on the long term effects of counselling on
sedentary

employees’

leisure

time

physical

activity

and

whether

comprehensive fitness testing brings additional effects to counselling. The
study found no statistically significant difference between the groups in any of
the physical activity measures. There was a slight increase in leisure time
physical activity energy expenditure at 12 month follow up in the whole group
(including control) (p=0.011). There was a similar trend in the fulfilment of
health enhancing physical activity (HEPA)recommendation at 12 month follow
up (p=0.049).

One study (Titze et al., 2001), brought together many of the components
included in the interventions described in this and the previous sections. The
study aimed to increase the percentage of individuals who were regularly
engaged in moderate-vigorous physical activity. The intervention itself was
design by participants in each workplace (office) included in the study subject
to their requirements. The interventions included written health and physical
activity information, action days to encourage commuting or stair climbing, led
walks, fitness testing and counselling. The results reported that control groups
had significantly lower median of energy expenditure (1389 kcal vs. 1590 kcal,
p=0.046).
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Evidence statement 4
a. There is evidence from six studies to suggest that work place health
screening can have a positive impact on physical activity1,

2, and 3,4,5,6.

However, whilst all six studies included a health check or assessment,
other components of the intervention differed; these included, for
example, counselling4,6, which makes it difficult to attribute effects to a
single factor.
b. There is evidence from four studies4,6,7,8 that suggests workplace
counselling has positive effects on physical activity. Of the two
studies7,8 that focus solely on counselling, the first7 shows positive
effects on increasing physical activity compared to the control. The
other, whilst showing positive improvements, shows no difference
between groups receiving counselling, counselling and fitness testing
or the control group8. Two other studies

4,6

, are multi-component

interventions that included counselling, motivational interview and
health screening which make it difficult to attribute effects to a single
factor.
c. Evidence from one study9 suggests that employee designed
interventions

that

include

written

health

and

physical

activity

information, active commuting, stair climbing, led walks, fitness testing
and counselling (all as required) can have a positive improvement on
physical activity.
1

O’Loughlin et al., 1996 (+ controlled before and after); 2 Pert, 1997 (- before

and after study); 3Hanlon et al., 1998 (- cross sectional survey); 4Talvi et al.,
1999 (- controlled before and after);

5

Addley et al., 2001 (- cross sectional

survey); 6 Osteras and Hammer, 2006 (- before and after study); 7 Proper et
al., 2003 (++ cluster RCT); 8 Aittasalo et al., 2004 (+ individual RCT); 9Titze et
al., 2001 (+ control before and after).
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Two studies explored the effect on physical activity of health information or
messages. The first, Marshall et al (2003) evaluated how the promotion of
physical activity interventions delivered by print (letters and leaflets) versus
delivery by e-mail and a website campaign influence physical activity and
progression through the stages of motivational readiness. The study found no
significant differences between groups and, although there was an increase in
physical activity participation in both groups at follow up no significant
increases in total physical activity when analysed by intention to treat. They
concluded that health messages had no intervention effect on physical activity
although 26% of both groups (intervention and control) reported progressing
through at least one stage of the stage of change model. The second study,
Plotnikoff et al (2005) report on the efficacy of an e-mail intervention on the
promotion of physical activity and nutrition in a workplace context. The results
show that the intervention group (who received the e-mails) significantly
increased their total activity levels at follow-up (p=0.01, whereas the control
group significantly reduced their total activity levels at follow-up (p=0.01). Both
groups engaged in higher physical activity levels at the workplace.
One further study, Cook et al (2001) sought to evaluate the effectiveness of a
health promotion intervention targeting dietary behaviours and physical
activity. Information was delivered to participants by way of workshop
sessions. In addition there were nutritional displays in cafeteria. The results
showed a significant increase in level of physical activity from baseline to 12
months in intervention group (p<=0.000), whilst there was a significant
decrease in physical activity in the control group over the same period
(p=0.002).
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Evidence statement 5
a. There was conflicting evidence from two studies1,2 regarding the
effectiveness of health messages delivered by e-mail. The first study
reported increases in participation in physical activity by those
receiving information by print or electronically, but when analysed by
intention to treat there was no significant increase in total physical
activity.; the second reported positive results on physical activity for
health messages received by e-mail. Further study is required.
b. There is evidence from one study3 that health information delivered
by way of regular workshops increases participants’ level of physical
activity. However, further study is required as the ethnic composition of
the sample may limit the applicability of the findings to the UK.
1

Marshall et al., 2003 (++ individual RCT); 2Plotnikoff et al., 2005 (- controlled

before and after); 3Cook et al., 2001 (+ individual RCT)

Two studies reported on led group exercise sessions. Perkio-Makela (1999)
report on group physical exercise (aerobic training: gymnastics: muscular
strength, stretching and relaxation) and training of work plus lifting techniques
delivered to a group of female farmers. The study found a short/medium term
improvements in physical activity but this had decrease back to baseline
levels within three years. Lee and White (2006) report on a minimal exercise
programme for middle aged working women. The intervention comprised of
weekly aerobic sessions over a twelve week period. The authors report
positive feedback of the programme but no significant effects for physical
activity.

Sjogren et al (2006) also reported on a physical exercise intervention but
rather than led sessions this was non-supervised. The intervention consisted
of light resistance training. The authors report that the physical activity did not
have a significant effect on subjective physical well-being and no significant
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physical exercise intervention or light resistance training effects were found
for psychosocial functioning or general subjective well being.

Evidence statement 6
There is evidence in one study1 to suggest that group led exercise
sessions can bring positive improvements to physical activity levels for
women, but these improvements are not sustained in the medium to
long term. However the applicability and transferability of the
intervention requires further study.
1

Perkio-Makela, 1999 (- individual RCT);
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Table 1. Stair Walking Interventions Overview
Author,
Year

Study
Design &
Quality
Interrupted
time series
++

Research
Question

Worksite
Type

Baseline
Participants

Duration
Of Study

Main Results

Applicable
to UK

Do signs promote the use of stairs
in a health care facility?

158 350 counts
for stair usage,
53 staff self
report

12 weeks no
follow up

Initial significant increase in stair walking
(1.05 Adj OR, 1.01-1.10 CI, p=0.02); but
decline back to baseline over study period.

Yes
B

Adams &
White,
2002

Control
before and
after
+

Do signs designed by employees,
left in place long-term, have longterm effects on stair climbing?

5,193 counts of
stair and lift use

Yes
A

Before and
after study
+
Before and
after study
_

Can posters prompt stair use in a
worksite environment?

4 weeks
(study initially
planned for 12
weeks but
terminated after 4)
4 week

Non significant increase in stair climbing
(retrospective control) (p=0.77, baseline to
week 1) Non significant decrease in stair
climbing (p=0.74, baseline to week 4)

Kerr et al.,
2001

Australian
health care
facility, stairs
used by staff
and visitors
Large public
sector , UK
stairs used by
staff and
visitors
Private sector,
UK

Yes
A

Do health signs followed by a
worksite doctor’s email increase
stair usage of female employees?

Socio-cultural
organisation,
Belgium

Badland et
al., 2005

Control
before and
after
-

Do posters increase stair use and
objectively measured PA ?

Public sector,
New Zealand

n= 46

Approx 4 months

Eves et al.,
2006

Before and
after study
-

Do posters increase ascent and
descent in stair climbing?

Public sector,
UK

26, 806 counts
for stair and lift
usage

8 weeks (6 weeks
intervention, 2
week follow up).

Titze et
al., 2001

Before and
after study
-

Does provision of written material
on health benefits encourage
stairs use cf lift use?

Large, public
sector (6
offices),
Switzerland

3, 486 counts of
stair and lift use
n= 253 (baseline
questionnaire)

Approx 5 months
(4 month
intervention period
plus follow-up).

No significant effect of poster for stair
climbing, but there was for stair descent, an
increase in 25%-30% (OR 1.21, CI 1.07-1.37).
Stair use increased significant with use of
health sign (Chi square (1) =12.97, p<.001)
and with doctors email plus health sign (Chi
square (1) =15.58, p<.001). In follow up
decline back to baseline.
Effect size sizes for step counts ranged from
trivial (0.04) to moderate (-0.79) Cohen Effect
with the majority of effect sizes being small
and negative. When poster were visible in
their worksites mean step counts decreased by
868 steps (worksite PA) and 1861 (total PA)
A significant effect on stair climbing (OR
1.12, p<0.05) greater effect in the overweight.
Also, significant effects on stair descent (OR
1.15, p<0.005).
Significant increase in stair use (p=0.028) was
found between baseline and follow-up, from
observational data.

Marshall
et al.,
2002

Auweele
et al.,
2005

14, 982 counts
of stair and lift
use
3,146 counts of
stair and lift use

7 weeks

Yes
B

Yes
B

Yes
A

Yes
B
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Table 2. Walking Interventions Overview
Author,
Year

Study
Design &
Quality

Research
Question

Worksite
Type

Baseline
Participants

Duration
Of Study

Main Results

Applicable
to UK

Chan et
al
2004

Before and
after study
+

What are the effects of a
pedometer based physical
activity intervention on
activity and specific health
indices

Public
Sector,
Canada

177

12 weeks

Yes
B

Gilson et
al 2007

RCT:
individual
+

Large Public
Sector, UK

70

10 weeks

Murphy
et al 2006

RCT:
individual
-

Large Public
Sector, UK

37

10 weeks

Thomas
et al
2006

Before and
after study
-

What are the impacts of two
different types of walking
intervention on work day step
counts and health status?
Can individuals achieve health
benefits from outdoor walking
with minimal time
investment?
Can individuals increase their
walking to achieve 10,000
steps per day using a
pedometer based PA activity
programme?

Average daily step count increase from
7029±3100 to a plateau of 10480±3224
modelled. Plateau was reached in a mean
time of 3.96±3.28 weeks. Reductions in
waist girth and heart rate were
significantly related to the increase in
steps per day (p=0.0073, p=0.023).
A significant increase in step count in
both intervention groups p<0.008, n2=
0.17 (walking routes) and p<0.005,
n2=0.17 (walking in task groups).
Significantly more steps on days of
prescribed walking compared to rest days
(p<.001).

Large Public
Sector,
Australia

927

4 months (4
week
intervention
period + follow
up)

10% increase in the number of steps
taken per day; increase of 25% in the
average number of days that participants
reached 10,000 steps. At follow up 63%
reported maintained or increased levels of
walking. 65% reported changes to routine
to increase PA. Significance not reported

Yes
B

Yes
A

Yes
A
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Table 3. Active Travel Overview
Author,
Year

Study
Design &
Quality

Intervention Type

Research
Question

Worksite
Type

Baseline
Participants

Duration
Of Study

Main Results

Applicable
to UK

Mutrie et al.,
2002

RCT:
individual
+

Walking/ cycling

Does a self-help intervention
increase active commuting?

Large,
public
sector, UK

n= 295,
88.6% of
invited

12 months

Intervention group was almost twice
as likely to increase walking to work
as the control group at six months
(OR 1.93, 95% CI 1.06-3.52). 25%
of the intervention group were
regularly actively commuting at 12month follow-up. The intervention
was not successful in increasing
cycling.

Yes
A

Gatersleben
& Appleton,
2007

Qualitative
study
-

Cycling

What motivates/ impedes cycling to
work for people who have never
cycled before?

Large,
public
sector, UK

n=22

2 weeks

8 said they would continue to cycling
to work. 4 others cited reasons for not
continuing - dangerous roads, prefer
bus and moving to new job. 10 said
they would continue in good weather.

Yes
A

Wen et al.,
2005

Before and
after study
-

Walking/
cycling

Does a social marketing campaign
modify behaviour in relation to
active transport?

Large,
public
sector,
Australia

n=68
(response
rate 81%)

12 months

No significant increase in staff who
reported using active transport as
their usual mode of transport to work.
Significant reduction (20%) in
proportion of staff who reported
driving to work 5 days per week
(p=0.012).

Yes
B
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Table 4. (1) Other Interventions Including Multi-Component Interventions Overview
Author,
Year

Study
Design &
Quality
RCT:
individual
++

Intervention Type

Research
Question

Worksite
Type

Baseline
Participants

Duration
Of Study

Main Results

Applicable
to UK

Health promotion
information

Does promotion of physical
activity programmes
delivered by print ,email and
a website change PA and
influence progression
through the stages of
motivational readiness?

Large public
sector,
Australia

n=655

10 weeks (8
weeks
intervention
follow up at 10
weeks)

Yes
B

Proper et al.,
2003

RCT:
cluster
++

Counselling/
motivational
interview, Other

How effective is an
individual counselling
intervention at the worksite
on physical activity, fitness
and health using PACE
protocols?

Public sector,
Netherlands

n=299

9 months

Increase in both groups to participation
in PA at 10 follow up but no statistically
significant differences within or
between groups and no significant
increase in total reported physical
activity (F[1,653]=0.41, p=0.52) when
analysed by intention to treat. Approx
26% of both groups progressed forward
at least one stage through the stage of
change model.
A significant positive intervention effect
was observed for energy expenditure
(p=0.003) and cardio-respiratory fitness
where submax heart rate significantly
declined in the intervention group
(p=0.001) (ANCOVA) No statistically
significant intervention effect on the
proportion of subjects meeting the
public health recommendation for
moderate intensity physical activity.
(OR=1.46; 95% CI, CI=0.76-2.79).

Proper et al
., 2004

RCT:
cluster
++

Counselling/
motivational
interview, Other

How effective is an
individual counselling
intervention at the worksite
on physical activity, fitness,
health and sick leave?

As above

As above

As above

For both groups the mean sick leave rate
increased during the intervention period.
After the intervention period the control
group increased even more (22.9 days to
27.6 days) whereas the intervention
group decreased slightly (21.5 to 20.5
days). No statistically significant
intervention effect was found. The
intervention had no significant effect on
mean rate of sick leave.

Yes
B

Marshall et
al
2003

Yes
B
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Table 4. (2) Other Interventions Including Multi-Component Interventions Overview
Author,
Year

Study
Design &
Quality
RCT:
individual
+

Intervention
Type

Research
Question

Worksite
Type

Baseline
Participants

Duration
Of Study

Main Results

Applicable
to UK

Counselling,
motivational
interview,
health checks/
screening

Does counselling have long
term effects on sedentary
employees’ leisure time PA
(LTPA)? Does
comprehensive fitness
testing bring additional
effects to counselling on
LTPA?

Range of
private and
public sector
companies,
Finland

155

12 months
(follow
ups at six
and 12
months)

Yes
B

Cook et al.,
2001

RCT:
individual
+

Health
promotion
workshops
and literature

Large, public
sector, New
Zealand

n=253

12 months
(workshop
6 months,
follow up
12
months)

O’Loughlin
et al., 1996

Control
before and
after
+
Qualitative
/extended
interview
+

Health check/
screening

Can a relatively low intensity
workplace intervention with
male hourly paid workers
could significantly improve
dietary behaviours, increase
PA and reduce blood
pressure and body weight?
What is the short-term
impact of school-based
screening on LTPA and
CVD risk factors of staff?
What are the motivating
factors, and satisfaction
gained, from taking part in a
worksite health/active
lifestyle programme?

No significant differences between the groups
(counselling; counselling plus fitness testing,
control) in any of the PA measures at follow ups.
Significant improvement in a number of measures
in all groups at 12 follow up: increased energy
expenditure (p=0.011); fulfilment of FPA
recommendation at six and 12 months follow ups
(p=0.034 and p=0.0003); fulfilment of HEPA
recommendation at 12 month follow up (p=0.049).
Significant increase in time spent in PA (p=0.0005)
from baseline to 12 months in intervention group,
whilst decreasing in control (p=0.002).

Public sector,
Canada

n=386

4 month
(including
follow up)

Screening significantly increased their level of
physical activity - LTPA MET mins week
(p=0.05).

Yes
B

Large, public
sector,
Australia

n=10

9 weeks

Emergent concepts relevant to participation:
Exercise Setting. Independence/dependence –
degree to which the participant was autonomous in
their ability to exercise. Preference for a social
environment Exercise Personal Characteristics
Challenge –degree the participant was able to put
in effort to achieve improvement during the
exercise session. Self image Learned values.
Physical well being, Psychological benefits of
exercise Concern with health. Ability to manage
conflicting priorities. Physical Environment.
Attractiveness of exercise setting. Location.

Yes
B

Aittasalo et
al., 2004

Rice &
Saunders,
2001

Led sessions,
Walking
programme,
fitness
assessment,
and health
information

Yes
B
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Table 4. (3) Other Interventions Including Multi-Component Interventions Overview
Author,
Year

Study
Design &
Quality
RCT:
cluster
+

Intervention Type

Research
Question

Worksite
Type

Light resistance training

Large,
public
sector,
Finland.

Titze et al
2001

Control
before and
after
+

Addley et
al.,
2001

Cross
sectional
(survey)
-

Active travel – cycling /
walking, Counselling/
motivational interview,
Health
checks/screening,
Health promotion, Led
sessions, Stair walking,
Subsidies/
incentives, Walking
programme,
Health check/
screening,

What are the effects of a
workplace physical
exercise intervention on
subjective physical wellbeing, psychosocial
functioning and general
well-being of office
workers? (To increase %
of individuals regularly
engaged in moderatevigorous PA)
What impact does a
lifestyle PA intervention
have on stages of change
and energy expenditure in
sedentary employees?

Hanlon et
al., 1998

Cross
sectional
(survey)
-

Does a workplace lifestyle
and PA activity
programme influence the
adoption of positive
healthy lifestyle
behaviours?
Does attendance at
workplace health check
change health behaviour?

Sjogren et
al.,
2006

Health check/ screening

Baseline
Participa
nts
n=90

Duration
Of Study

Main Results

Applicable
to UK

30 weeks

Light resistance training time significantly
increased subjective physical well-being.
(Regression co-eff: 0.03253).
No significant physical exercise intervention or
light resistance training effects were found for
psychosocial functioning or general subjective well
being.

Yes
B

Large,
public
sector,
Switzerla
nd.

n=598

4 month

Intervention groups included components of the
activities outlined, control group (no
intervention).Control groups had significantly
lower median of energy expenditure (1389 kcal vs.
1590 kcal, p=0.046) and significantly fewer
participants in stages of action and maintenance
(35.7% vs 49.3%, p=0.034) cf intervention offices.

Yes
B

Large
public
sector,
UK

n=2595

Increased exercise rate of 62% (n=626). Overall
rate of non-attempted change on average being one
in five; tried and failed one in three; and successful
maintenance after 6 months in nearly 50%.

Yes
A

Large
private
sector,
UK

n=868

6 months
(initial
health
assessment
and 6 month
follow up)
12 months,
(with 6 and
12 month
follow ups)

56% of those individuals who received the health
check and returned for follow-up reported one or
more of the desired behaviour changes, with an
increase in physical activity being the most
common.

Yes
A
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Table 4. (4) Other Interventions Including Multi-Component Interventions Overview
Author,
Year
Lee &
White,
2006

Study
Design &
Quality
RCT:
individual
-

Osteras &
Hammer,
2006

Before and
after study
-

PerkioMakela,
1999

RCT:
individual
-

Led sessions, Group
physical exercise,
lectures on lifting,
musculo-skeletal
disorders

Pert,
1997

Control
before and
after
-

Health promotion,
Health check,

Intervention Type

Research
Question

Worksite
Type

Led sessions low
impact aerobic
exercise combined
with weekly activity
(walking or exercise
to music) and
education session.
Counselling,
motivational
interview, health
checks/
screening

Does a minimal
exercise programme
impact on physical
activity in middle-aged
women?

Large, public
sector,
Australia

Can physical activity
levels be increased
through a workplace
physical activity
programme?

Large and
midsized
private sector,
Norway

What is the effect of
exercise focused group
activities on female
farmers’ physical
activity, functional
capacity, and work
ability over a period of
three years?
Can sedentary
employees be
influenced into
becoming more
physically active?

Baseline
Participa
nts
n=37

Duration
Of Study

Main Results

Applicable
to UK

48 weeks
(12 week
intervention
follow up at
24 and 48
weeks)

No significant effects were reported for physical
activity ~ significant effects for exercise
knowledge (F9,90=3.34, p=0.01),

Yes
B

n=131

6 months

Not clear
B

Private,
Finland

n=126

3 years
(intervention
2.5 months,
follow up at
12 and 36
months).

Physical activity increased significant (p<0.001) in
the experimental group from pre-post test,
according to days per week that participants
performed PA (exceeding 10 mins) at moderate to
high intensity. (mean 2.5 days/week to mean 2.9
days/week). Days/week with at least a 10 minute
walk did not increase significantly.
LTPA increased significantly post intervention (2.5
months) in both the intervention (p=.000) and the
control group (p=.001) but the increment was
larger in the intervention group (p=.001). LTPA in
the intervention group, at 1 year follow up, was
still significantly raised (p=.001).By 3 year follow
up LTPA had decreased to pre-intervention level.

Medium,
public, UK

n=49

6 months

Following the intervention, more people reported
taking regular physical activity, fewer people
identified motivational and time barriers to exercise
with an overall decrease in barriers of 17%, there
was no overall change in walking speed, there was
no significant increase in time taken to reach 70%
and 85% of HRmax, trends in the data indicated
that those over 35 showed the greatest change, 76%
of participants said their attitude towards physical
activity had changed as a result of the intervention.

Yes
A

Not clear
B
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Table 4. (5) Other Interventions Including Multi-Component Interventions Overview
Author,
Year
Plotnikoff
et al.,
2005

Talvi et al
1999

Study
Design &
Quality
Control
before and
after
-

Intervention Type

Research
Question

Worksite
Type

Email messages re
active living

Large, Private
and Public,
Canada.

Control
before and
after
-

Counselling/
motivational
interview,
Health checks/
screening

Does a 12-week
workplace email
intervention promote
physical activity and
nutrition behaviour?
What were the long
term health effects of a
workplace health
promotion programme
on oil refinery
employees? What effect
did health promotion
counselling have on
PA?

Large, private
sector,
Finland

Baseline
Participa
nts
n=2,121

Duration
Of Study

Main Results

Applicable
to UK

12 week

Yes
B

n=885

3 years
(2 phases 10
weeks each
plus optional
fitness test at
6 monthly
intervals,
follow up 3
years)

The intervention group significantly increased their
total activity levels at follow-up (p= 0,.01),
whereas the control group significantly reduced
their total activity levels at follow-up (p=0.01),
although the effect size was small.
Participation in the counselling programme (group
A) remained in the model (logistic regression
analysis)as a statistically significant variable for
PA. 24% of participants in Group A and 18%
participants in Group B had crossed the threshold
for PA – i.e. self reported that they were now
exercising vigorously for two or more times/week
at 3 year follow up.

Yes
B
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3.2 Systematic Reviews
3.2.1 Overview of evidence identified
Three systematic reviews were identified (Tables 5 & 6 p88-89) that examined
the effectiveness of workplace interventions which aimed to increase physical
activity in employees (Dishman et al. (+, B), 1998; Proper et al., 2003 (+, B);
Badland et al., 2004 (-, B). Of these, two explicitly examined fitness and
health outcomes also.
3.2.2 Reviews of Workplace Physical Activity Interventions
Dishman et al., (1998) aimed to provide a quantitative synthesis of the
literature (from 1972-1997) examining the effectiveness of workplace
interventions intended to increase physical activity or physical fitness
(including those that had a comprehensive training regime within them) and
included 26 studies in their review. Proper et al., (2003) undertook a review
(from 1980-2000) to assess effectiveness of workplace physical activity
programmes with respect to physical activity, fitness and health and included
26 relevant studies (29 publications). Finally, Badland et al., (2004) examined
the workplace physical activity literature (date range of review not stated) in
order to assess which interventions were transferable to the New Zealand
setting and identified only 7 relevant studies.
The systematic review by Dishman et al., (1998) was generally well
conducted and contained a meta analytic review however, the search strategy
was limited (and so some evidence may have been missed), and the data
extraction process was not clear hence the study was coded (+). Proper et al.,
(2003) had a well documented methodology for their review, with 2 reviewers
independently evaluating the methodological quality of each study using a
checklist based on the Cochrane Collaboration quality checklist. Conclusions
drawn by authors were based on two high quality randomised controlled trials
only, and these two studies measured very different programmes, types of
employee and different outcomes. Hence the conclusion that there “is strong
evidence that worksite physical activity programmes increase physical
activity” was misleading and it would have been more accurate to state that

two high quality studies demonstrated a positive trend, consequently this
review was coded as (+). The final review included was Badland et al.,
however the methodological quality for this was relatively poor with no study
inclusion criteria stated, the names of databases searched were not listed and
there was lack of clarity regarding data extraction. Furthermore, there was no
explanation of the method of analysis and so the review was coded as (-).
Dishman et al., (1998) reviewed a range of workplace physical activity
interventions including counselling, health checks/health screening, health
promotion campaigns, subsidised schemes and led physical activity sessions,
in different types of workplaces with the primary outcomes being physical
activity or fitness. Dishman reported that the quantitative analysis carried out
does not clarify features of the interventions that were associated with greater
success (moderators of intervention effects (r) weighted by sample size:
health education/risk appraisal r=0.06, exercise prescription r=0.14, behaviour
modification r=0.34, combination 0.13). Overall, Dishman concluded that
workplace physical activity interventions have a small, non-significant positive
effect on physical activity or fitness. There was insufficient strength of
evidence to conclude that workplace interventions were an effective
mechanism for increasing physical activity due to the poor quality of study
designs in this field.
In the review by Proper et al., (2003) the conclusions were based on two
studies only, which measured different outcomes. The first examined
individually focused physical activities over 2 years in a sample of
manufacturing workers, using self-report in regular exercise as a measure.
The second reported a moderate, unsupervised, aerobic exercise programme
(with diet and weight monitoring). Although Proper et al., concluded that the
there was strong evidence of intervention effect on physical activity outcomes
it would have been more accurate to state that two high quality studies
demonstrated a significant effect on physical activity and secondary outcomes
such as reduction in body mass index (BMI); and improvement in symptoms
of musculoskeletal disorders (e.g. back pain). Proper et al., similarly to
Dishman et al., concluded that the methodological quality of the published
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literature was poor, with many authors also using self-reported physical
activity only to measure outcomes.
Badland et al., (2003) also, concluded that there was insufficient evidence to
claim a significant effect for workplace physical activity interventions. Studies
were characterised by poor design, small sample sizes and high attrition
rates. Also, many conclusions from this review were related to New Zealand
which probably limits their applicability to the UK.
3.2.3 Summary and evidence statements
A total of three reviews were identified for inclusion in the review of
effectiveness. The reviews examined the effectiveness of workplace
interventions which aimed to increase physical activity in employees. Two of
these were of good quality (+). One (Dishman et al., 1998) concluded that
workplace physical activity interventions have a small, non-significant positive
effect on physical activity or fitness. The other (Proper et al., 2003) concluded
that there was a significant intervention effect for physical activity but this was
made on the basis of only two high quality studies. Both (Dishman et al.,
1998, Proper et al., 2003) reported that the methodological quality of the
published literature was poor, with many authors also using self-reported
physical activity only to measure outcomes.
Evidence statement 7
There is inconclusive, review-level evidence that workplace physical
activity interventions have a significant effect on physical activity.
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Table 5:- Key Characteristics of included systematic reviews (including at least one RCT).
Author,
Year

Dishman
et al.,
1998

Proper et
al., 2003

Badland et
al., 2004

Overall
assessment of
the review

+
Applicability B

Research Question

To provide a quantitative synthesis of the
literature examining the effectiveness of
worksite interventions intended to increase
physical activity or physical fitness

+
Applicability B

To critically review the literature with respect to
the effectiveness of worksite PA programs on
PA, fitness and health

–
Applicability B

To examine the worksite PA intervention
literature and discuss whether the findings are
applicable to New Zealand worksite
environments

Years covered

Search terms used

MEDLINE, Psychinfo, current contents,
Biosis, citation tracking, contacting
experts in field

1972-1997

1980-2000

Not stated

Databases searched

A combination of
concepts regarding
type of study, study
population,
intervention , and
outcome measure

MEDLINE, Embase, SPORTSDiscus,
CINAHL, Psychlit, citation tracking and
personal databases

Physical activity,
intervention,
worksite, workplace,
health promotion

Health databases - names not listed,
citation tracking

No of studies reviewed

26

26 studies (29
publications)

7
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Table 6:- Systematic Review – Conclusions
Author,
Year
Dishman
et al.,
1998

Overall
assessment
+
Applicability
B

Proper et
al., 2003

+
Applicability
B

Badland
et al.,
2004

–

Inclusion criteria
Dependent variable was a measure of PA or
a standard measure of physical fitness;
worksite intervention; dependent variable
quantified in a way that permitted change
after the intervention to be calculated and
compared with a change in a comparison
group not receiving the intervention; an
effect size could be expressed as a Pearson
correlation coefficient r, permitting the
calculation of effect sizes from frequencies,
graphs, t-tests and chi square and f-tests in
studies that did not report means and
standard deviations
English language; RCT or non randomized
controlled trial, involved a healthy working
population, intervention was a worksite
program aimed at enhancing levels pf PA,
exercise and/or fitness, outcome measure
included pa, health related fitness or health

Not stated

Exclusion
criteria
Worksite studies on retired populations;
studies with pre-experimental designs,
papers with information redundant to the
results used in the analysis; effects
derived from unstandardised measures of
muscular strength or endurance, studies
with insufficient information for
calculating effect sizes using standard
methods

Not stated

Not stated

Conclusions
Many of studies subject to serious design flaws and that the review
reveals little basis for confidence that worksite interventions are
currently an effective means for increasing PA. Part of this conclusion
is based on the poor research designs of studies included..

Conclusions based on 2 out of 8 studies that examined very different
programmes/measured different outcomes/different types of workers.
One examined individually focused PA activities over 2 years (sample
of manufacturing workers) using self reported participation in regular
exercise as a measure. The second examined a moderate unsupervised
aerobic exercise program and diet and weight monitoring in a sample of
workers in a business corporation using, estimated kcals, body weight
and body composition. These are not representative of all worksite PA
programmes and therefore it is misleading to say that there is strong
evidence that worksite PA programmes increases PA. It is more
accurate to state that 2 high quality studies demonstrated a positive
trend or there is strong evidence for certain types of programmes.
Concluded that the design of many of the studies were flawed
Many of conclusions are related to New Zealand so not necessarily
relevant in UK context. Main conclusion is that studies comprise
serious design flaws but these illustrate the complexity of the topic area
and provide direction for future interventions.
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3.3 Workplace - Settings & Populations

This section of the report addresses the following key questions from the
scope:
•

Does the type of workplace influence effectiveness?

•

What are the most effective and appropriate interventions for different
sectors of the workforce such as men and women, younger and older
workers, minority ethnic groups and temporary/casual workers?

•

Does effectiveness vary according to the type of job people do?

(See Tables 7-10 p96-104).

3.3.1 Stair Walking Interventions

The seven studies promoting stair use were carried out in a range of public
and private sector settings. These included office blocks (Titze et al, 2001;
Auweele et al, 2005; Kerr at al, 2001; Badland et al, 2005) and public
buildings such as a health care facility (Marshall et al, 2002) and a university
(Adams & White, 2002). For four studies these settings were in urban areas
(Marshall et al, 2002; Adams & White, 2002; Titze et al, 2001; Badland et al,
2005) whilst for the remainder it is unclear. The type of workplace was judged
not to influence the effectiveness of interventions promoting use of stairs
rather than lifts.

The design of many of the studies, which focussed on head counts, meant
that little demographic data was available to determine if the interventions
were more effective for different sectors of the population. None of the studies
gave details of ethnicity. Gender was generally mixed with the exception of
the Auweele et al study (2005) which only included female employees. Titze
et al (2001), using observational data, report a slightly higher proportion of
stair use by women at baseline (62.6%) than by men (61.3%) which increased
to 66.7% post intervention (67.3% for men). Only two studies report age at
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baseline (Marshall et al 2002; Titze et al, 2001) but neither report on
differences in effectiveness between age groups. Eves et al (2006) report a
greater effect in the overweight but measurement of weight status was
subjective (from observation) rather than actual measurement and, as
acknowledged by the authors, may be subject to error.

3.3.2 Walking Interventions

All walking programmes were initiated in large public sector organisations in
primarily urban settings (Thomas et al., 2006) includes urban, suburban and
rural settings). Three focus on white collar sedentary workers; the remaining
study (Thomas et al, 2006) includes a range of workers but no difference in
the effectiveness of the programme between job types is reported. Whilst both
women and men participated in all programmes three studies report a higher
proportion of women than men participating in the programme (Thomas et al
2006; Murphy et al, 2006; Gilson et al, 2007). Thomas et al also report a high
proportion of participants from rural areas. In this study both proportions are
higher than those in the staff population. No details are given in any of the
studies of the ethnicity of study participants. The mean age of participants in
three of the studies is very similar (41.4 – 43 years). Thomas et al., report the
range 25 – 55 years, however 51.3% fall in the aged 30-49 years category. No
differences in the effectiveness of the intervention are reported between
gender, ethnicity or age. However, Thomas et al state that those with the
lowest step count at baseline achieved the greatest increase (on average
53%).

3.3.3 Active Travel

The three active travel interventions included in the review took place in
large/medium public sector organisations. Two were in urban areas (Mutrie et
al., 2002; Wen et al., 2005) but for the third the setting was unclear
(Gatersleben & Appleton, 2007). All the studies included both male and
females but none reported the ethnicity of participants. Overall the type of
workplace or was judged not to influence the effectiveness of interventions
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For the Mutrie et al. study it was clear that a range of both active and
sedentary workers (those who we thinking about, or doing some irregular,
walking or cycling to work) were included and that the majority (76%) were
social economic class 1 and 2. The average age of the participants was 38
years. No differences in age and gender were noted in the study. Gatersleben
& Appleton report on a trial in which participants cycled to work (the
University) over a two week period. Whilst the mean age of participants was
lower (34 years) this is not likely to be representative given that students were
included in the study as the authors were unable to recruit sufficient staff. The
study participants totalled 22 and no differences in age, gender or ethnicity
were reported. Similarly Wen et al (2005) do not report differences in age,
gender or ethnicity.

3.3.4 Other Interventions – including multi-component programmes

The 16 studies identified in this category took place in the public, private
sectors or both and across a range of different sized organisations, although
the majority were large (employing 250+ employees).

Again the type of

workplace was judged not to influence the effectiveness of interventions.
However, for many of the programmes included in this category the
applicability to smaller workplaces is likely to be limited by resource issues.
For example, Lee & White (2006) report on a weekly exercise class run on the
employers premises (a university campus). Participants also undertook
physical tests carried out by qualified fitness leaders and completed medical
screening forms. The resources required for his programme include not only
the cost of staff to administer the intervention but also the available space to
carry out the weekly classes.

The interventions are aimed at a range of workers including white and blue
collar workers. Gender mix on the programmes ranged from female only
programmes, predominantly females, equal mix of male and females,
predominantly male, to male only. One the whole this appeared to reflect the
composition of gender in the workplace. For example, the two studies that
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were predominantly male were carried out in an oil refinery in Finland (Talvi et
al, 1999) and a factory in Glasgow (Hanlon et al, 1998). Both workplaces were
male dominated. Where the mean age of participants was given this ranged
from 38 years (Pert, 1997) to 48.4 years (Lee & White, 2006). Whilst the latter
study was in fact aimed at middle aged women, typically the interventions
were aimed at the entire workforce. Only two studies reported on the ethnicity
of participants. In one study all participants were Caucasian (Talvi et al, 1999),
in the other there was a mix of Maori, European, Pacific and other (Cook et al,
2001). However none of the studies reported differences in the effectiveness
of the intervention based on gender or ethnicity. Only one study reports
differences in effectiveness across age groups. Pert (1997) evaluates a health
promotion intervention in which participants complete a health screening
questionnaire, a physical assessment using a static bicycle and attend an
interview in which a physical activity diary sheet was completed and
participants were helped to identify where changes could be made. The
bicycle assessment and interviews were repeated at six months after the first
session. The change in times to reach 70% and 85% of HRmax at these two
assessments was found to be highest in those over 35 years (sample range
18-59 years, mean 38 years) but no details are given of whether this change
was statistically significant. Titze et al (2001) reported on a multi-component
intervention that include information, actions for daily life activities, fitness
lessons and counselling and found that participants with a low level of
physical activity at baseline were seen to have a statistically significant greater
increase in physical activity than those with higher baseline figures;
concluding that the programme was more effective for this group of sedentary
participants.
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•

Does the type of workplace influence effectiveness?

Evidence Statement 8
No evidence was presented that indicates type of workplace influenced
the effectiveness of physical activity interventions.
•

What are the most effective and appropriate interventions for different
sectors of the workforce such as men and women, younger and older
workers, minority ethnic groups and temporary/casual workers?

Evidence Statement 9
No evidence was presented that physical activity interventions were
more appropriate for different sectors of the workforce based on gender,
ethnicity or for temporary/casual workers.

One study reports differences in effectiveness across age groups (Pert, 1997).
This intervention comprised of health screening, a physical assessment and
interview with a physiotherapist. Effectiveness was found to be highest in
those over 35 years but no details are given of statistical significance and the
lack of a more scientific approach in implementation of the project
compromises the validity of the study.
•

Does effectiveness vary according to the type of job people do?

Evidence Statement 10
Three studies1,2,3 suggest that workplace physical activity interventions
are more effective for sedentary workers.
1

Titze et al., 2001 (- before and after); 2Eves et al., 2006 (- before and after);

3

Thomas et al., 2006 (- before and after)

Eves et al (2006) study of a poster intervention to increase stair walking report
a greater effect in people who are overweight. However, measurement of
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weight status is subjective and may be subject to error. Thomas et al (2006)
report in their evaluation of a walking programme that those with the lowest
step count at baseline achieved the greatest increase (on average 53%) but
the study relies on self reported data. Similarly Titze et al (2001) report on a
multi-component and found that participants with a low level of physical
activity at baseline were seen to have a statistically significant greater
increase in physical activity than those with higher baseline figures. However,
the effectiveness refers only to those employees willing to complete a
questionnaire at baseline. The sample is self-selected, relatively young and
well educated therefore generalisability is limited.
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Table 7. (1) Stair Walking Interventions – Settings and Populations

Author, Year

Study Design

Study
Quality

Research Question

Worksite
type

Marshall et
al., 2002

Interrupted
time series

Adams &
White, 2002

Setting

Population:
Gender

Population:
Age

Population:
Active/
Sedentary

Population :
Type of
Worker

Population:
Ethnicity

++
B

Do signs promote the
use of stairs in a
health care facility?

Australian
health care
facility, stairs
used by staff
and visitors

Urban

Both

Mean 43 years

All

Not clear

Not stated

Control before
and after

+
A

Do signs designed by
employees, left in
place long-term,
have long-term
effects on stair
climbing?

Large public
sector , UK
stairs used by
staff and
visitors

Urban

Both

Range (all
people in
building student, staff
and visitors)

All

Not clear

Not stated

Kerr et al.,
2001

Before and
after study

+
A

Can posters prompt
stair use in a
worksite
environment?

Private sector,
UK

Not clear

Both

No details
given

Sedentary

White collar

Not stated

Auweele et
al., 2005

Before and
after study

–
B

Do health signs and a
worksite doctor’s
email increase stair
usage of female
employees?

Socio-cultural
organisation,
Belgium

Not clear

Female

No details
given

Not clear

White collar

Not stated
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Table 7. (2) Stair Walking Interventions – Settings and Populations
Author, Year

Study Design

Study
Quality

Research Question

Worksite
type

Setting

Population:
Gender

Population:
Age

Population:
Active/
Sedentary

Population :
Type of
Worker

Population:
Ethnicity

Badland et
al., 2005

Control
before and
after

–
B

Do posters
increase stair use
and objectively
measured PA ?

Public
sector, New
Zealand

Urban

Both

No details
given

All

All

Not stated

Eves et al.,
2006

Before and
after study

–
A

Do posters
increase ascent and
descent in stair
climbing?

Public
sector, UK

Not clear

Both

No details
given

NA

NA

Not stated

Titze et al.,
2001

Before and
after study

–
B

Does provision of
written material on
health benefits
encourage stairs
use rather than
lifts use?

Large, public
sector (6
offices),
Switzerland

Urban

Both

Intervention:
mean 41.9
years (SD
9.4)
Control:
mean 41
years (SD
9.4)

All

White collar

Not stated
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Table 8. Walking Interventions – Settings and Populations
Author, Year

Study Design

Study
Quality

Chan et al
2004

Before and
after study

+
B

Gilson et al
2007

RCT:
individual

+
A

Murphy et al
2006

RCT:
individual

–
A

Thomas et al
2006

Before and
after study

–
B

Research Question

What are the
effects of a
pedometer based
physical activity
intervention on
activity and
specific health
indices
What are the
impacts of two
different types of
walking
intervention on
work day step
counts and health
status?
Can individuals
achieve health
benefits from
outdoor walking
with minimal time
investment?
Can individuals
increase walking to
10k steps per day
using a pedometer
based PA
programme?

Worksite
type

Setting

Population:
Gender

Population:
Age

Population:
Active/
Sedentary

Population :
Type of
Worker

Population:
Ethnicity

Public
Sector,
Canada

Urban

Both

Mean 43
years

Sedentary

White collar

Not stated

Large Public
Sector, UK

Urban

Both

Mean 42
years

Sedentary

White collar

Not stated

Large Public
Sector, UK

Urban

Both

Mean 41.5
years

Sedentary

White collar

Not stated

Large Public
Sector,
Australia

Range:
Urban,
suburban,
rural

Both

25-55 years

Sedentary

Range

Not stated
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Table 9. Active Travel – Settings and Populations
Author,
Year

Study
Design

Study
Quality

Intervention
Type

Research
Question

Worksite
type

Setting

Population:
Gender

Population:
Age

Population:
Active/
Sedentary

Population
: Type of
Worker

Population:
Ethnicity

Mutrie et
al., 2002

RCT:
individual

+
A

Walking/
cycling

Does a self-help
intervention
increase active
commuting?

Large,
public
sector, UK

Urban

Both

19 to 69
years (mean
38 years)

Range

Range

Not stated

Gatersleben
&
Appleton,
2007

Qualitative
study

–
A

Cycling

What motivates/
impedes cycling
to work for
people who have
never cycled
before?

Large,
public
sector, UK

Not clear

Both

34 Mean

Not clear

Not clear

Not stated

Wen et al.,
2005

Before and
after study

–
B

Walking/
cycling

Does a social
marketing
campaign
modify
behaviour in
relation to active
transport?

Large,
public
sector,
Australia

Urban

Both

Mean 38.3,
median 38,
mode 30

Not clear

Not clear

Not stated
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Table 10. (1) Other Interventions – Including Multi-Component Interventions – Setting and Populations
Author,
Year

Study
Design

Study
Quality

Intervention
Type

Marshall et
al
2003

RCT:
individual

++
B

Health
promotion
information

Proper et al.,
2003

RCT:
cluster

++
B

Counselling /
motivational
interview,
Other

Proper et al.,
2004

Research
Question

Worksite
type

Does promotion of
physical activity
programmes
delivered by print
email and a
website change PA
and influence
progression
through the stages
of motivational
readiness?
How effective is an
individual
counselling
intervention at the
worksite on
physical activity,
fitness and health
using PACE
protocols?

Large public
sector,
Australia

Public
sector,
Netherlands

Setting

Population:
Gender

Population:
Age

Urban

Both

Mean 43
years

Urban

Both

intervention
mean age
43.8 years
(SD8.1)
control mean
age 43.7
years (SD9.3)

Population:
Active/
Sedentary
Not clear

Population
: Type of
Worker
Not clear

Not stated

All

White collar

Not stated

Population:
Ethnicity

How effective is an
individual
counselling
intervention at the
worksite on
physical activity,
fitness, health and
sick leave?
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Table 10. (2) Other Interventions – Including Multi-Component Interventions – Setting and Populations
Author,
Year

Study
Design

Study
Quality

Intervention
Type

Research Question

Worksite
type

Aittasalo et
al ., 2004

RCT:
individual

+
B

Counselling,
motivational
interview,
health checks
/ screening

Range of
private and
public
sector
companies,
Finland

Cook et al.,
2001

RCT:
individual

+
B

Health
checks/
screening,
Health
promotion
workshops
and literature

O’Loughlin
et al.,
1996

Control
before
and after

+
B

Health check/
screening

Does counselling
have long term
effects on sedentary
employees’ leisure
time PA (LTPA)?
Does comprehensive
fitness testing bring
additional effects to
counselling on
LTPA?
Can a relatively low
intensity workplace
intervention with
male hourly paid
workers could
significantly
improve dietary
behaviours, increase
PA and reduce blood
pressure and body
weight?
What is the shortterm impact of
school-based
screening on LTPA
and CVD risk
factors of staff?

Setting

Population:
Gender

Population:
Age

Population:
Active/
Sedentary
Sedentary

Population
: Type of
Worker
Range

Urban

Both

Mean 44
years

Large,
public
sector,
New
Zealand

Urban

Male

Not stated

Not clear

Blue collar

Yes: Maori,
European,
Pacific,
Other

Public
sector,
Canada

Urban

Both

Man 45.7
years (SD8.5)

Sedentary

White collar

Not stated

Population:
Ethnicity
Not stated
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Table 10. (3) Other Interventions – Including Multi-Component Interventions – Setting and Populations
Author,
Year

Study
Design

Rice &
Saunders,
2001

Qualitative
/extended
interview

Sjogren et
al.,
2006

Titze et al
2001

Study
Quality

Intervention
Type

Research Question

Worksit
e type

Setting

Population:
Gender

Population:
Age

Population:
Active/
Sedentary

Population
: Type of
Worker

Population:
Ethnicity

+
B

Led sessions,
Walking
programme, fitness
assessment, and
health information

Large,
public
sector,
Australi
a

Subur
ban

Both

29-66,
mean age
42 years.

Not clear

White
collar

Not stated

RCT:
cluster

+
B

Light resistance
training

Large,
public
sector,
Finland.

Urban

Both

45.7 years
SD8.5

Sedentary

White
collar

Not stated

Control
before
and after

+
B

Active travel –
cycling, walking,
Counselling/
interview,
Health checks/
screening,
promotion, Led
sessions, Stair
walking Subsidies
/incentives,
Walking

What are the
motivating factors, and
satisfaction gained,
from taking part in a
worksite health/active
lifestyle programme?
What are the effects of
a work- place physical
exercise intervention on
subjective physical
well-being, psycho social functioning and
general well-being of
office workers?
What impact does a
lifestyle PA
intervention have on
stages of change and
energy expenditure in
sedentary employees?

Large,
public
sector,
Switzerl
and.

Urban

Both

Mean 42.9
yrs (SD
10)

All

White
collar

Not stated
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Table 10. (4) Other Interventions – Including Multi-Component Interventions – Setting and Populations
Author,
Year

Study
Design

Study
Quality

Intervention
Type

Addley et
al.,
2001

Cross
sectional
(survey)

–
A

Health check/
screening,

Hanlon et
al., 1998

Cross
sectional
(survey)

–
A

Health check/
screening

Lee &
White,
2006

RCT:
individual

–
B

Osteras &
Hammer,
2006

Before
and after
study

–
B

Led sessions low
impact aerobic
exercise combined
with weekly
activity (walking or
exercise to music)
and education
session.
Counselling,
motivational
interview, health
checks/screening

Research Question

Worksit
e type

Setting

Population:
Gender

Population:
Age

Population:
Active/
Sedentary

Population
: Type of
Worker

Population:
Ethnicity

Does a workplace
lifestyle and PA
activity programme
influence the adoption
of positive healthy
lifestyle behaviours?
Does attendance at a
workplace health check
change health
behaviour?
Does a minimal
exercise programme
impact on physical
activity in middle-aged
women?

Large
public
sector,
UK

Not
clear

Both

89% over
35 years

Not clear

Range

Not stated

Large
private
sector,
UK
Large,
public
sector,
Australi
a

Urban

Both

Not stated

Not clear

Blue
collar

Not stated

Not
clear

Female

40 to 61,
mean 48.4

Sedentary

Both

Not stated

Can physical activity
levels be increased
through a workplace
physical activity
programme?

Large
and
midsize
d
private
sector,
Norway

Not
clear

Both

Men mean
41.2 years
(SD 9.5),
women
mean 41.6
years (SD
9.1)

Sedentary

Range

Not stated
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Table 10. (5) Other Interventions – Including Multi-Component Interventions – Setting and Populations
Author,
Year

Study
Design

Study
Quality

Intervention
Type

PerkioMakela,
1999

RCT:
individual

–
B

Led sessions,
Group physical
exercise, lectures
on lifting,
musculoskeletal
disorders

Pert,
1997

Before
and after
study

–
A

Health promotion,
Health check,

Plotnikoff
et al.,
2005

Control
before
and after

–
B

Email messages re
active living

Talvi et al
1999

Control
before
and after

–
B

Counselling/
motivational
interview,
Health
checks/screening

Research Question

Worksit
e type

Setting

Populat
ion:
Gender

What is the effect of
exercise focused group
activities on female
farmers’ physical
activity, functional
capacity, and work
ability over a period of
three years?
Can sedentary
employees be
influenced into
becoming more
physically active?
Does a 12-week
workplace email
intervention promote
physical activity and
nutrition behaviour?

Private,
Finland

Rural

Female

Medium
, public,
UK

Urban

Large,
Private
and
Public,
Canada.
Large,
private
sector,
Finland

What were the long
term health effects of a
work- place health
promotion programme
on oil refinery
employees? What
effect did health
promotion counselling
have on PA?

Population:
Age

Population:
Active/
Sedentary

Population
: Type of
Worker

Population:
Ethnicity

25-45 years
old

Not clear

Blue
collar

Not stated

Both

18 to 59 years
(mean age 38
years)

Sedentary

Both

Not stated

Not
clear

Both

Intervention
mean 44.88
years Control
mean 44.96
years

Not clear

White
collar

Not stated

Not
clear

Both

Group A; men
mean 42.6
years; women
42.1 years.
Group B: men
40.4 years;
women
41.1years

Not clear

Both

No: all
participant
s were
Caucasian
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3.4 Intervention Design, Delivery, and Duration
This section of the report addresses the following key questions from the
scope:
•

How does the way it (the intervention) is delivered influence effectiveness?

•

Does the length and/or intensity of the intervention influence its impact?

•

Does the degree to which employees are involved in the planning,
implementation and review of interventions influence their effectiveness?

(See Tables 11-14, p109-120).
3.4.1 Stair Walking Interventions
All but one of the included stair walking interventions featured health
promotion messages as the primary delivery mode (signs, posters). Titze et al
(2001) uses written material (Titze et al., 2001). Other studies use a
combination of methods, e.g. health signs and doctor’s email (Auweele et al.,
2005). Two studies involved employees in the design of the posters (Adams
and White, 2002; Eves et al., 2006) and Titze et al., (2001) involved
employees as part of a steering committee to design a more complex stair
climbing intervention involving various incentives as well as posters. The
duration of the included studies ranged from 2 weeks – 4 months. Only three
studies included a follow up within that period (Kerr et al., 2001; Titze et al.,
2001; Auweele et al., 2005). The intensity of stair walking may be considered
as vigorous.
Of the three studies that involved employees in delivery and design, two
report significant effects (Eves et al., 2006 Titze et al., 2001) but both were
judged to be rated as (-). The other reported no significant effect (Adams &
White, 2002, rated (+)).
The duration of the study did not make a discernible difference. Those of
longer duration (including follow up) reported mixed results. Marshall et al
(2002) report initial increases which decline back to baseline at follow up
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whilst Titze et al (2001) report a significant increase in stair use over a
corresponding period.
3.4.2 Walking Interventions
Delivery varied from more intensive facilitated sessions (led by nurses) (Chan
et al., 2004) which taught participants about the processes of behaviour
change, to self-directed programmes which relied on health information,
guidance as to amounts of walking needed and, in two studies, email support
was also sent to employees (Thomas et al., 2006; Gilson et al., 2007). Whilst
all four studies showed an increase in step count post intervention, only the
self-directed interventions (Murphy et al., 2006; Gilson et al., 2007) reported a
significant increase in steps. Significance was not reported in the other two
studies.
Intensity was moderate for all studies. Duration ranged from 4 to 12 weeks,
but it was not possible to conclude an intervention effect influenced by
duration. (Shortest duration/4 weeks: Thomas et al., 2006 – longest
duration/12 weeks: Chan et al., 2004 do not report significance). Similarly only
Thomas et al., (2006) involved employees in delivery by way of peer
education but no conclusion can be drawn on the influence of effectiveness.
3.4.3 Active Travel
Two of the three studies were self-directed (Mutrie et al., 2002; Gatersleben
and Appleton, 2007) and one was a health promotion (combined social and
individualised marketing) campaign. As only Mutrie et al., (2002) reported an
increase in physical activity no conclusions can be drawn.
These interventions were all moderate to vigorous. The duration of two
studies was 12 months (Mutrie et al., 2002; Wen et al., 2005) and one other
was 2 weeks (Gatersleben and Appleton, 2007). Again given the paucity of
significant results no conclusions can be drawn regarding the influence of
duration on intervention effectiveness.
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Employees were involved in the intervention design of two studies (Wen et al.,
2005; Gatersleben and Appleton, 2007). As before, the volume and quality of
evidence was too limited to allow conclusions to be drawn about
effectiveness.
3.4.4 Other interventions – including multi-component programmes.
Of the 16 interventions in this grouping, 8 involved delivery in part or in full by
a health professional (Pert, 1997; Hanlon et al., 1998; Perkio-Makela, 1999;
Talvi et al., 1999; Addley et al., 2001; Proper et al., 2003; Aittasalo et al.,
2004; Lee and White, 2006). These included nurse, physiotherapist,
counsellors, exercise professional, occupational physician and psychologist.
Only two of these reported significant effects on physical activity (PerkioMakela, 1999; Proper et al., 2003). Proper et al., (2003) focused on individual
counselling in order to provide a tailored plan of behaviour change for physical
activity (all intensities of activity) whereas Perkio-Makela (1999) focused on
led group sessions, for moderate exercise. Perkio-Makela had an all female
sample whereas for Proper et al., both genders were included in the study.
Two studies reported delivery by e-mail/web and both reported increased
participation in physical activity (Marshall et al., 2003; Plotnikoff et al., 2005).
Plotnikoff et al., reported significant differences (p=0.01). However Marshall et
al report no significant increase in total reported physical exercise when
analysed by intention to treat.
A range of intervention intensities (light, moderate, vigorous) and durations (8
weeks-12 months (with one study following up at 36 months)) were exhibited
in this group of studies. 6 studies had a duration of six months or greater, 5 of
which (approx 84% studies) showed increase in physical activity measures 4
of which were shown to be significant (Cook et al., 2001; Proper et al., 2004;
Plotnikoff et al., 2005; Osteras and Hammer, 2006). 10 studies had a duration
of less than six months of which 6 (60%) were shown to be significant
(O’Loughlin et al., 1996; Perkio-Makela, 1999; Talvi et al., 1999; Titze et al.,
2001; Plotnikoff et al., 2005; Sjogren et al., 2006). This evidence suggests a
moderate effect of intervention length on intervention effectiveness.
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Employee involvement occurred in 2 studies only (Pert, 1997; Titze et al.,
2001). Titze et al., involved employees as part of a steering committee in the
design of incentives and Pert involved employees at a pilot stage of the
intervention development. Titze et al., were rated (+) and Pert only a (-) for
study quality. Again, the evidence was limited and inconclusive regarding
influence of employee involvement on intervention effectiveness.
•

How does the way it (the intervention) is delivered influence effectiveness?

Evidence statement 11
Evidence from two walking interventions studies1,2 and one active travel
intervention3 suggests self-directed interventions are effective.
1

Thomas et al, 2006; 2Gilson et al, 2007; 3Mutrie et al 2002

•

Does the length and/or intensity of the intervention influence its impact?

Evidence Statement 12
Evidence for the influence on effectiveness of duration and intensity of
physical activity of is inconclusive in stair walking, walking and active
travel interventions. However, evidence from five other studies1,2,3,4,5
suggest a moderate effect of interventions of over 6 months duration.
1

Cook et al., 2001 (+ individual RCT); 2Proper et al., 2004; 2003 (++ cluster

RCT); 3Plotnikoff et al., 2005 (- control before and after); 4Osteras and
Hammer, 2006 (- before and after); 5Pert 1997 (- before and after)
•

Does the degree to which employees are involved in the planning,
implementation and review of interventions influence their effectiveness?

Evidence statement 13
There is no evidence that involvement of employees in planning,
implementation and review of the physical activity intervention
influences the effectiveness of those interventions.
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Table 11. (1) Stair Walking Interventions – Design Delivery and Duration
Author,
Year
Marshall
et al.,
2002
Adams &
White,
2002

Kerr et al.,
2001

Auweele
et al.,
2005

Marshall
et al.,
2002

Badland
et al.,
2005

Study Design
Interrupt-ed
time series

Control
before and
after

Before and
after study

Before and
after study

Interrupted
time series

Control
before and
after

Study
Quality
++
B

+
A

+
A

–
B

++

–
B

Research Question
Do signs promote the
use of stairs in a health
care facility?

Description of
Intervention
Signs and vinyl
‘footsteps’ leading
people to stairs.

Delivery
Mode/Provider
Health
promotion
messages
/researchers
Health
promotion
messages
/researchers

Employee
involvement
No

Do signs designed by
employees, left in place
long-term, have longterm effects on stair
climbing?

Signs near lift, in lift
and in stairwells

Can posters prompt
stair use in a worksite
environment?

Signs near lift entrance.

Health
promotion
messages
/researchers

No

Do health signs
followed by a worksite
doctor’s email increase
stair usage of female
employees?

Week 1 health sign
placed near lift and
stairs on each floor
Week 2 doctors email
promoting health
benefits of stair
climbing.
Signs and vinyl
‘footsteps’ leading
people to stairs.

Health
promotion
messages plus
message from
health
professional/NA

No

Health
promotion
messages
/researchers

No

Vigorous /
moderate PA
12 weeks no
follow up

Posters

Health
promotion
messages/not
clear

No

Vigorous /
moderate PA
3 weeks

Do signs promote the
use of stairs in a health
care facility?

Do posters increase
stair use and
objectively measured
PA ?

Yes

Intensity/
duration
Vigorous /
moderate PA
12 weeks no
follow up
Vigorous /
moderate PA
study initially
planned for 12
weeks but
terminated after 4
Vigorous /
moderate PA
2 week
(follow up after 1
week)
Vigorous /
moderate PA
2 weeks
(follow up after 3
weeks)

Main results
Initial significant increase in stair
walking (1.05 Adj OR, 1.01-1.10
CI, p=0.02) but decline back to
baseline over study period.
Non significant increase in stair
climbing (retrospective control)
(p=0.77, baseline to week 1) Non
significant decrease in stair
climbing (p=0.74, baseline to
week 4)
No significant effect of poster for
stair climbing, but there was for
stair descent, an increase in 25%30% (OR 1.21, CI 1.07-1.37).
Stair use increased significantly
with use of health sign (Chi square
(1) =12.97, p<.001) and with
doctors email plus health sign
(Chi square (1) =15.58, p<.001).
In follow up decline back to
baseline.
Initial significant increase in stair
walking (1.05 Adj OR, 1.01-1.10
CI, p=0.02). but decline back to
baseline over study period.

No significant increase
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Table 11. (2) Stair Walking Interventions – Design Delivery and Duration
Author,
Year

Study Design

Study
Quality

Research Question

Description of
Intervention

Eves et al.,
2006

Before and
after study

–
A

Do posters increase
ascent and descent in
stair climbing?

Health posters in lobby,
fixed to stair rises and a
point-of-choice prompt
at lift.

Titze et
al., 2001

Before and
after study

–
B

Does provision of
written material on
health benefits
encourage stairs use
rather than lifts use?

Written information re
health benefits of stair
climbing. Incentives to
stair use/
Disincentives to lift use

Delivery
Mode/Provider

Employee
involvement

Intensity/
duration

Main results

Health
promotion
messages/
researchers

Yes

Vigorous /
moderate
6 weeks

A significant effect on stair
climbing (OR 1.12, p<0.05)
greater effect in the overweight.
Also, significant effect on stair
descent (OR 1.15, p<0.005).

Educational
material and
incentives/
workplace

Yes
Steering
committee
involving
employees

Vigorous /
moderate
4 months

Significant increase in stair use
(p=0.028) was found between
baseline and follow-up, from
observational data.
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Table 12. (1) Walking Interventions - Design Delivery and Duration
Author

Study Design

Study
Quality

Research Question

Description of Intervention

Delivery
Mode/
Provider

Chan et
al
2004

Before and
after study

Gilson et
al 2007

Murphy
et al 2006

Employee
Involvement

Intensity/
duration of
intervention

+
B

What are the effects
of a pedometer based
physical activity
intervention on
activity and specific
health indices

Led through curriculum which
explained health benefits, and
taught strategies for behaviour
change and maintenance.
Pedometers used to help
participants monitor behaviour.

RCT:
individual

+
A

What are the impacts
of two different types
of walking
intervention on work
day step counts and
health status?

RCT:
individual

–
A

Can individuals
achieve health
benefits from outdoor
walking with
minimal time
investment?

Main Results

Facilitated
sessions
during
adoption
phase/
Registered
nurses and
worksite
wellness coordinators

No

Moderate
12 weeks

One group using promoted
walk routes around grounds of
worksite; the other group
accumulating steps between
occupational tasks. Weekly
group emails sent.

Health
information
and email/
researchers

No

Moderate
10 weeks

A significant increase in step
count in both intervention
groups p<0.008, n2= 0.17
(walking routes) and
p<0.005, n2=0.17 (walking
in task groups).

Progressive outdoor walking
programme: 60 mins walking
week 1 progressing to 90 mins
in weeks 3-8.

Self
directed/
researchers

No

Moderate
8 weeks

Significantly more steps on
days of prescribed walking
compared to rest days
(p<.001).

Average daily step count
increase from 7029±3100 to
a plateau of 10480±3224
modelled. Plateau was
reached in a mean time of
3.96±3.28 weeks.
Reductions in waist girth
and heart rate were
significantly related to the
increase in steps per day
(p=0.0073, p=0.023).

112

Table 12. (2) Walking Interventions - Design Delivery and Duration
Author

Thomas
et al
2006

Study Design

Study
Quality

Before and
after study

–
B

Research Question

Description of Intervention

Can individuals
increase their
walking to achieve
10,000 steps per day
using a pedometer
based PA activity
programme?

Subsidised pedometers,
progressive walking
programme to reach 10,000
steps/day, email support also
given.

Delivery
Mode/
Provider

Peer
education
and health
promotion
campaign/not
clear

Employee
Involvement

Intensity/
duration of
intervention

Yes

Moderate
4 weeks

Main Results

10% increase in the number
of steps taken per day;
increase of 25% in the
average number of days that
participants reached 10,000
steps. At follow up 63%
reported maintained or
increased levels of walking.
65% reported changes to
routine to increase PA.
Significance not reported
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Table 13. Active Travel - Design Delivery and Duration
Author

Mutrie et
al., 2002

Gatersleben
&
Appleton,
2007

Wen et al.,
2005

Study Design

RCT:
individual

Qualitative
study

Before and
after study

Study
Quality

+
A

–
A

–
B

Research Question

Does a self-help
intervention increase
active commuting?

Description of Intervention

Walk in to Work Out pack
containing written information on
transtheoretical model of
behaviour change plus local
information (safety, routes etc)

What motivates/
impedes cycling to
work for people who
have never cycled
before?

Cycling scheme with free bike as
prize

Does a social
marketing campaign
modify behaviour in
relation to active
transport?

Social marketing strategy

Delivery
Mode/
Provider
Self directed/
Greater
Glasgow
Health Board

Self directed/
researchers

Employee
Involvement

Intensity/
duration of
intervention
Moderate to
vigorous

No
12 months

Yes

Moderate to
vigorous

2 weeks

Range/
project
workers

Yes

Moderate to
vigorous
12 months

Main Results

Intervention group was almost
twice as likely to increase
walking to work as the control
group at six months (OR 1.93,
95% CI 1.06-3.52). 25% of the
intervention group were
regularly actively commuting at
12-month follow-up. The
intervention was not successful
at increasing cycling.
8 said they would continue to
cycling to work. 4 others cited
reasons for not continuing dangerous roads, prefer bus and
moving to new job. 10 said
they would continue in good
weather.
No significant increase in staff
who reported using active
transport as their usual mode of
transport to work. Significant
reduction (20%) in proportion
of staff who reported driving to
work 5 days per week
(p=0.012).
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Table 14. (1) Other interventions Including Multi-component - Design Delivery and Duration
Author

Study
Design

Marshall et al
2003

RCT:
individual

Proper et al.,
2003

RCT:
cluster

Study
Quality
++
B

++
B

Research Question

Description of
Intervention

Does promotion of physical
activity programmes delivered by
print, email and a website change
PA and influence progression
through the stages of motivational
readiness?

Health promotion
information
(Active Living
booklet) on transtheoretical model
of behaviour
change plus letters
to reinforce
messages in
booklets.

How effective is an individual
counselling intervention at the
worksite on physical activity,
fitness and health using PACE
protocols?

7 x 20 minute
counselling
sessions using
PACE protocols
to provide a
tailored plan of
behaviour change.

Delivery
Mode/
Provider
Mail/
web/email

Employee
Involvement
No

Intensity/
duration of
intervention
All/
8 weeks ,
(follow up at 10
weeks)

Written
information
plus
counselling/
Active
Living
Papendal, a
Dutch
commercial
company
carried out
the
counselling
intervention

No

9 months

Main Results

Increase in both groups to
participation in PA at 10 follow
up but no statistically
significant differences within or
between groups and no
significant increase in total
reported physical activity
(F[1,653]=0.41, p=0.52) when
analysed by intention to treat.
Approx 26% of both groups
progressed forward at least one
stage through the stage of
change model.
A significant positive
intervention effect was
observed for energy
expenditure (p=0.003) and
cardio-respiratory fitness where
submax heart rate significantly
declined in the intervention
group (p=0.001) (ANCOVA)
No statistically significant
intervention effect on the
proportion of subjects meeting
the public health
recommendation for moderate
intensity physical activity.
(OR=1.46; 95% CI, CI=0.762.79).
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Table 14. (2) Other interventions Including Multi-component - Design Delivery and Duration
Author

Study Design

Study
Quality

Proper et
al ., 2004

As above

As
above

Aittasalo
et al .,
2004

RCT:
individual

+
B

Research Question

Description of Intervention

How effective is an
individual counselling
intervention at the
worksite on physical
activity, fitness, health
and sick leave?

As above

Does counselling have
long term effects on
sedentary employees’
leisure time PA
(LTPA)? Does
comprehensive fitness
testing bring additional
effects to counselling
on LTPA?

Group 1: Counselling/
motivational interview, Group 2:
Counselling/ motivational
interview plus health
checks/screening

Delivery
Mode/
Provider
As above

Counselling
sessions with
occ health/
Occ health
nurses/units/
Physio for
fitness testing

Employee
Involvement
As above

Intensity/
duration of
intervention
As above

No

All/
12 months
(follow ups at
six and 12
months)

Main Results

For both groups the mean sick
leave rate increased during the
intervention period. After the
intervention period the control
group increased even more
(22.9 days to 27.6 days)
whereas the intervention group
decreased slightly (21.5 to 20.5
days). No statistically signif
intervention effect was found.
No statistically signif diffs
between the groups in any of
the PA measures at follow ups.
Statistically sig improvement in
a number of measures in both
groups at 12 follow up:
increased energy expenditure in
the whole group (inc control)
(p=0.011); fulfilment of FPA
recommendation at six and 12
months follow ups (p=0.034
and p=0.0003); fulfilment of
HEPA recommendation at 12
month follow up (p=0.049).
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Table 14. (3) Other interventions Including Multi-component - Design Delivery and Duration
Author

Cook et al.,
2001

O’Loughlin
et al.,
1996

Study Design

Study
Quality

RCT:
individual

+
B

Control
before and
after

+
B

Research Question

Description of Intervention

Can a relatively low
intensity workplace
intervention with male
hourly paid workers
could significantly
improve dietary
behaviours, increase PA
and reduce blood
pressure and body
weight?

Health checks/screening,
Health promotion workshops and
literature

What is the short-term
impact of school-based
screening on LTPA and
CVD risk factors of
staff?

Health check/screening plus
multi-component programme of
PA opportunities which were
available, led by exercise
professionals and supplemented
with written materials

Delivery
Mode/
Provider
Key workers
and health
messages/ not
clear

Peer education
/National
Health
Research and
Development
Program,
Health
Canada, the
Quebec
Ministry of
Health and
Social
Services, and
the Quebec
Heart and
Stroke
Foundation

Employee
Involvement
No

Intensity/
duration of
intervention
Moderate
6 month
intervention
(follow up 12
months)

No

4 month
(including
follow up)

Main Results

Signif increase in time spent in
PA (p=0.0005) from baseline to
12 months in intervention
group, whilst decreasing in
control (p=0.002).

Subjects exposed to screening
significantly increased their
level of physical activity LTPA MET mins week
(p=0.05).
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Table 14 (4) Other interventions Including Multi-component - Design Delivery and Duration
Author

Study Design

Rice &
Saunders,
2001

Qualitative/extended
interview

Sjogren
et al.,
2006

RCT: cluster

Study
Quality

+
B

+
B

Research Question

Description of
Intervention

What are the
motivating factors, and
satisfaction gained,
from taking part in a
worksite health/active
lifestyle programme?

Led sessions, Walking
programme, fitness
assessment, and health
information

What are the effects of
a workplace physical
exercise intervention
on subjective physical
well-being,
psychosocial
functioning and
general well-being of
office workers?

Light resistance
training

Delivery
Mode/
Provider
Not clear/ not
stated

Self led/
physio in onsite facility

Employee
Involvement

Intensity/
duration of
intervention
9 weeks

No

No

Moderate/
15 weeks
(flow up at
30 weeks)

Main Results

Emergent concepts relevant to
participation: Exercise Setting.
Independence/dependence – degree to
which the participant was autonomous in
their ability to exercise. Preference for a
social environment Exercise Personal
Characteristics Challenge – the degree to
which the participant was able to put in
effort to achieve improvement during the
exercise session. Self image Learned
values. Physical well being,
Psychological benefits of exercise
Concern with health. Ability to manage
conflicting priorities. Physical
Environment. Attractiveness of exercise
setting. Location.
Light resistance training time
significantly increased subjective
physical well-being. (Regression co-eff:
0.03253).
No significant physical exercise
intervention or light resistance training
effects were found for psychosocial
functioning or general subjective well
being.
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Table 14. (5) Other interventions Including Multi-component - Design Delivery and Duration
Author

Titze et al
2001

Addley et
al.,
2001

Hanlon et
al., 1998

Lee &
White,
2006

Study Design

Study
Quality

Control
before and
after

+
B

Cross
sectional
(survey)

Cross
sectional
(survey)

RCT:
individual

A

–
A

–
B

Research Question

Description of Intervention

What impact does a
lifestyle PA
intervention have on
stages of change and
energy expenditure in
sedentary employees?

Active travel – cycling, Active
travel – walking,
Counselling/motivational
interview, Health checks/
screening, Health promotion, Led
sessions, Stair walking, Subsidies/
incentives, Walking programme

Does a workplace life style and PA
programme influence
the adoption of positive
healthy lifestyle
behaviours?

Health check/screening carried out
by occ health dept, tailored,
written literature given post check
in order to promote health
behaviours,

Does attendance at a
workplace health check
change health
behaviour?

Health check/screening for
cholesterol risk

Does a minimal
exercise programme
impact on physical
activity in middle-aged
women?

Screening plus self-directed low
impact aerobic exercise with
education session.

Delivery
Mode/
Provider
Led sessions,
written
material,
health check/
project
manager, the
evaluator, and
the exercise
professional.
Occ Health
Nurse run/
Northern
Ireland Civil
Service

Health
education
advice/
Trained
counsellors

Employee
Involvement
Yes

Intensity/
duration of
intervention
Moderate to
vigorous

Employee
steering
committee

4 months

No

All/

No

6 months
(initial health
assessment
and six month
follow up)
All/
12 months,
(with 6 and
12 month
follow ups)

No

Moderate/
12 week
intervention,
(follow up at
24 and 48
weeks)

Main Results

Control groups had signif lower
median of energy expenditure
(1389 kcal vs 1590 kcal,
p=0.046) and signif fewer
participants in stages of action
and maintenance (35.7% vs
49.3%, p=0.034) cf intervention
offices.
Increased exercise rate of 62%
(n=626). overall rate of nonattempted change on average
being one in five; tried and
failed one in three; and
successful maintenance after 6
months in nearly 50%.
56% of those individuals who
received the health check and
returned for follow-up reported
one or more of the desired
behaviour changes, with an
increase in physical activity
being the most common.
No significant effects were
reported for physical activity ~
significant effects for exercise
knowledge (F9,90=3.34,
p=0.01),
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Table 14. (6) Other interventions Including Multi-component - Design Delivery and Duration
Author

Osteras &
Hammer,
2006

PerkioMakela,
1999

Study Design

Before and
after study

RCT:
individual

Study
Quality
–
B

–
B

Research Question

Description of Intervention

Can physical activity
levels be increased
through a workplace
physical activity
programme?

Counselling, motivational
interview, health checks/screening

What is the effect of
exercise focused group
activities on female
farmers’ physical
activity, functional
capacity, and work
ability over a period of
three years?

Led sessions, Group physical
exercise, lectures on lifting,
musculoskeletal disorders

Delivery
Mode/
Provider
Not clear/ not
stated

Employee
Involvement

Intensity/
duration of
intervention

No

All
6 months

Led sessions/
local municipal
health centres
Instructors
were a
physiotherapist,
occ health
nurse, occ
physician, a
psychologist
and an
agricultural
advisor.

No

Moderate/

2.5 months,
(follow up at
12 and 36
months).

Main Results

Physical activity increased
signif (p<0.001) in the
experimental group from prepost test, according to days per
week that participants
performed PA (exceeding 10
mins) at moderate to high
intensity. (mean 2.5 days/week
to mean 2.9 days/week).
Days/week with at least a 10
minute walk did not increase
significantly.
LTPA increased significantly
post intervention (2.5 months)
in both the intervention
(p=.000) and the control group
(p=.001) but the increment was
larger in the intervention group
(p=.001). LTPA in the
intervention group, at 1 year
follow up, was still
significantly raised (p=.001).By
3 year follow up LTPA had
decreased to pre-intervention
level.
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Table 14. (7) Other interventions Including Multi-component - Design Delivery and Duration
Author

Pert,
1997

Study Design

Study
Quality

Before and
after study

–
A

Plotnikoff
et al.,
2005

Control
before and
after

–
B

Talvi et al
1999

Control
before and
after

–
B

Research Question

Description of
Intervention

Delivery Mode/
Provider

Employee
Involvement

Can sedentary
employees be
influenced into
becoming more
physically active?

Health promotion,
Health check on
bicycle ergometer,

Physiotherapist
and health
promotion officer/
Staff from the
physiotherapy and
health promotion
services of the
workplace

Yes

Does a 12-week
workplace email
intervention promote
PA & good diet?

Email messages re
active living

Email messages/
researchers

No

What were the long
term health effects of a
work-place health
promotion programme
on oil refinery
employees? What effect
did health promotion
counselling have on
PA?

Health
checks/screening
Week 1-10
programme of PA
at 60-70% HR max,
45 mins, 3 x week.
Week 11-20
programme of PA
at 70-85% HR max,
50 mins, 4 x week.

Intensity/
duration of
intervention
Vigorous/
Health
check
(follow up
repeat at 6
months)

All/
12 week

Other/
occupational health
nurses, physicians
and PE instructors

No

2 phases 10
weeks each
plus optional
fitness test at
6 monthly
intervals,
(follow up 3
years)

Main Results

Following the intervention, more people
reported taking regular physical activity,
fewer people identified motivational and
time barriers to exercise with an overall
decrease in barriers of 17%, there was no
overall change in walking speed, there was
no significant increase in time taken to
reach 70% and 85% of HRmax, trends in
the data indicated that those over 35
showed the greatest change, 76% of
participants said their attitude towards
physical activity had changed as a result of
the intervention.
The intervention group significantly
increased their total activity levels at
follow-up (p,.01), whereas the control
group significantly reduced their total
activity levels at follow-up (p,.01),
although the effect size was small.
Participation in the counselling programme
(group A) remained in the model (logistic
regression analysis)as a statistically
significant variable for PA. 24% of
participants in Group A and 18%
participants in Group B had crossed the
threshold for PA – i.e. self reported that
they were now exercising vigorously for
two or more times/week at 3 year follow
up.
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3.5 Barriers, facilitators and motivators
Eight out of the 34 studies included in this review collected information which
related to the following key questions:
•

What are the key components of the intervention that motivate individuals
to become more physically active?

•

What are the barriers and facilitators to implementation – for both
employers and employees?

•

How can employers be encouraged to promote physical activity at work?

It is important to note that although two of the eight studies discussed in this
section reported a significant increase in physical activity as a result of the
intervention, none of the studies directly related or measured the effect that
barriers, facilitators and motivators had on outcomes or results. Therefore,
there is no evidence to be able to answer key question 1 above, and the
information collected can only be interpreted as adding weight to the
discussion or providing a further understanding of what might be the
successful/unsuccessful components of an intervention.
(See Tables 15-18, p129-136).

3.5.1 Stair Walking Interventions

Barriers
Three out of the seven studies promoting stair use included factors cited by
the employees as barriers to the implementation of the intervention (Kerr et al,
2001; Adams & White, 2002; Eves et al, 2006). This information fell into two
categories – negative perceptions of the intervention and physical barriers. It
was reported in one study that 55% of employees who responded to a
questionnaire (n=64) felt negative about the message included on the poster
prompt (“stay healthy, use the stairs”), namely guilty and lazy. Time
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constraints were also cited by 17% of employees (Kerr et al, 2001). Perceived
time and fitness constraints; time pressure; the convenience of lifts; getting
sweaty; and laziness were all factors cited in another study, along with a
common theme that “the posters were good, but probably not effective”
(Adams & White, 2002). The location of poster prompts was cited in another
study, with 43% of employees who responded to a follow-up questionnaire
(n=47) saying they did not feel encouraged to climb the stairs by posters in
the elevators (Eves et al, 2006). The physical barriers cited to using the stairs
were “being on a higher floor” (Kerr et al, 2001; Adams & White, 2002), and
“injury or physical problems” (Adams & White, 2002).

Factors cited by the employers as barriers to the implementation of stair
walking interventions were not collected in any of the seven studies.

Facilitators
Three studies out of the seven reported factors cited by the employees that
facilitated the implementation of the intervention (Kerr et al, 2001; Adams &
White, 2002; Eves et al, 2006). The information fell into the categories of
positive perceptions of the intervention or certain components of the
intervention, and strategies that could encourage stair use. For example, 64%
of employees who responded to a follow-up questionnaire (n=47) agreed that
they were encouraged to climb the stairs by messages on the stairs and
posters in the lobby (Eves et al, 2006). Another study found that the majority
of respondents to a follow-up questionnaire (72%, n=64) thought that poster
prompts were a good idea (Kerr et al, 2001), and a common theme that
“posters were informative and thought provoking” was identified in another
study (Adams & White, 2002). The same study also identified commonly
suggested strategies by the employee that could encourage stair use
including “reducing the convenience of lifts, improving the stair environment
and décor, and providing information on the health and weight control benefits
of regular exercise”.

123

Although these suggested strategies have implications for the employer,
factors cited by the employers as facilitators to the implementation of stair
walking interventions were not collected in any of the seven studies.

3.5.2 Walking Interventions

Motivators
One of the four studies on walking interventions reported factors cited by the
employees that indicated the motivating factors of the intervention, and
facilitators to the implementation of the intervention (Thomas et al, 2006).
Information collected from a follow up questionnaire (n=217) reported that
97% of the participants felt that participating in the programme was
worthwhile, with 54% stating that the programme had increased their
knowledge about the importance of physical activity and sufficient levels
needed for good health. Many participants commented that they continued to
use the stairs, added more walking to daily commuting, or made time for
regular daily walks to allow them to continue to work towards or maintain the
10,000 steps per day target, and 43% of participants reported that they had
purchased a pedometer on completion of the program to help them carry on
achieving this target. The majority of participants (70%) reported they had
included others (mainly family) in their walking activities. There were no
factors cited by the employees as barriers to the implementation of the
intervention, but the design of the questionnaire did not elicit this kind of
information.

Factors cited by employers as facilitators or barriers to the implementation of
walking interventions were not collected in any of the four studies.

Barriers
Two of the three studies on active travel interventions reported factors cited by
the employees as barriers to the implementation of the intervention (Mutrie et
al, 2002; Gatersleben & Appleton, 2007). Focus group discussions were
conducted with walkers and cyclists from one study (Mutrie et al, 2002; n=87),
and the barriers reported by the walkers were time constraints and the
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expense of buying more equipment to walk in all weathers and carry work
documents. The barriers cited by the cyclists included pollution, other road
users, lack of covered cycle locking facilities, state of repair of cycle paths and
safety. Barriers reported in the other study of a cycling intervention were
related to bad experiences, traffic related issues and bicycle related problems
(Gatersleben & Appleton, 2007; n=22). Respectively, these were: “bad
weather, darkness, feeling tired, having to expend too much effort cycling up
hills, and saddle soreness”; “other traffic, unsafe roads, and traffic fumes”; and
“flat tyres, lack of cycle lanes makes cycling unsafe, and work and family
commitments”.

Factors cited by the employers as barriers to the implementation of active
travel interventions were not collected in either of the studies.

Facilitators
The same two studies also reported factors cited by the employees as
facilitators to the implementation of the intervention. In one study these were
identified as coping strategies and included buying waterproofs and
rucksacks, and walking from work rather than to work when time pressure
exists (Mutrie et al, 2002). Suggestions were also made as to how employers
can encourage active commuting and these included: “encouraging flexible
time to allow freedom of choice for commuting to work”; “provide a ‘points for
miles’ scheme, like the supermarket incentives”; “give a mileage allowance for
business journeys that include active commuting”; “conduct an active
commuting campaign with a co-ordinator who provides resources and
prompts, for example, internet reminders”; “campaigns should focus on
accumulating 30-minutes of activity from inward and outward journeys. An
example is parking 15 minutes from the workplace or alighting early from
public transport. This will reduce exclusion for those who live too far away to
actively commute the whole journey”; “construct safe covered cycle locking
facilities”; and “provide on site changing areas, showers and locker facilities”.
In the other study, the factors cited by the employees as facilitators to the
intervention also included suggestions for employers, such as more changing
and showering facilities at work (Gatersleben & Appleton, 2007). 95% of
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respondents from this study also reported positive experiences of cycling,
such as “enjoying the journey”; “a sense of achievement when cycling uphill”;
“a feeling of thrill when cycling fast”; “being outside in the fresh air”; “nice
weather”; “being able to overtake stationary traffic”; and “cycling along quiet,
safe routes”.

Although these suggested strategies have implications for the employer,
factors cited by the employers as facilitators to the implementation of active
travel interventions were not collected in either of the studies.

3.5.4 Other interventions – including multi-component studies

Barriers
Two of the sixteen studies on other interventions reported factors cited by the
employees as barriers to the implementation of the intervention (Rice &
Saunders, 2001; Pert, 1997). Some participants from one qualitative study
sample (n=10) cited that they preferred to exercise at home because of the
convenience of the location (Rice & Saunders, 2001).

The other study

reported that 18% of employees who completed an evaluation questionnaire
at the end of the study (n=28) thought they could have difficulty in keeping up
the increased physical activity level, and cited “loss of interest” and “lack of
time” as reasons (Pert, 1997). 39% of employees also reported that
completing a diary was “too time-consuming each month”.

Facilitators
Three of the sixteen studies on other interventions reported factors cited by
the employees as facilitators to the implementation of the intervention (Pert,
1997; Rice & Saunders, 2001; Lee & White, 2006).

The location of the

exercise setting was a relevant factor in one study, and some participants
chose to exercise at work because of the convenience of the location (Rice &
Saunders, 2002). Characteristics of the exercise setting that were reported as
positively influencing the participants in this study included the continued
monitoring through the fitness assessments and contact with a fitness
professional. Employees from another study who completed an evaluation
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questionnaire (n=28) offered positive and practical comments about how the
employer could help them maintain or increase their levels of physical activity
and these were: “put posters in all lifts to encourage stair use”; “offer annual
fitness check-ups”; “ provide incentives to travel by bicycle”; “organise classes
at the larger sites with discount prices for staff”; “continue this intervention on
a regular basis”; “provide changing and shower facilities at all main sites and
establish bicycle parking”; “provide lunchtime classes that are accessible to all
interested staff and allow part of the time to attend”; “provide crèches for
evening sessions”; “offer more women-only sessions at swimming pools”; and
“subsidise the cost of facilities” (Pert, 1997). Additionally, 38% of employees
rated the project as “extremely helpful” and 48% as “helpful” in encouraging
them to increase their level of physical activity.

Factors cited by employers as facilitators or barriers to the implementation of
other interventions were not collected in any of the studies.

3.5.5 Summary of evidence
•

What are the barriers and facilitators to implementation – for both
employers and employees?

Evidence statement 14
Seven studies1,2,3,4,5,6,7 reported employees perceived barriers to the
implementation of work place physical activity interventions fell into two
categories: negative perceptions and physical barriers. These included
time, physical fitness levels and expense. Physical barriers to cycling to
work were particularly pertinent including state and lack of cycle paths,
weather, pollution and cycle locking facilities. No factors were cited by
the employers as barriers to the implementation of physical activity
interventions.
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Evidence statement 15
Nine studies1,2,3,4,5,6,7,8,9 gave details of employees’ cited facilitators to
the implementation of interventions that focus on physical environment
(improvements in facilities and convenience of location); incentive
schemes and flexible work practices. In three stair walking studies
employees found the poster interventions encouraged stair walking,
were a good idea and thought provoking. No factors were cited by the
employers as facilitators to the implementation of physical activity
interventions.
1

Kerr et al, 2001 (- before and after); 2Adams and White, 2002 (+ control

before and after); 3Eves et al, 2006 (- before and after); 4Mutrie et al, 2002 (+
individual RCT); 5Gatersleben and Appleton, 2007 (- qualitative); 6Rice and
Saunders, 2001 (+ qualitative); 7Pert, 1997 (- before and after); 8Thomas et al,
2006 (- before and after); 9Lee and White, 2006 (- individual RCT).

•

What are the key components of the intervention that motivate individuals
to become more physically active?

Evidence statement 16
One study1 reported that a motivating factor for becoming more
physically active cited by employees was that the intervention was
worthwhile and enjoyable.
1

Thomas et al, 2006 (- before and after)

•

How can employers be encouraged to promote physical activity at work?

Evidence statement 17
There were no opinions given by employers that explained how
employers could promote physical activity in the workplace.
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Some interesting evidence is presented on what are perceived to be the
barriers and facilitators of implementing physical activity interventions in the
workplace which may be valuable in identifying ‘why’ an intervention is
successful or not. However, overall relatively little information was collected
on such ‘qualitative’ aspects of the intervention studies, and the information
that was collected came from employees only. The major gap identified in the
included literature was regarding perspectives of the employer.
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Table 15. (1) Stair Walking Interventions – Barriers Motivators and Facilitators
Author,
Year

Study Design

Study
Quality

Research Question

Description of Intervention

Employer/employee
barriers to
implementation of
intervention

Employer/employee
facilitators to
implementation of
intervention

Factors that
motivate
employers to
promote PA
at work

Marshall
et al.,
2002

Interrupted time
series

++
B

Do signs promote the use of
stairs in a health care facility?

Signs and vinyl ‘footsteps’ leading
people to stairs.

None stated

None stated

None stated

Adams &
White,
2002

Control before and
after

+
A

Do signs designed by
employees, left in place longterm, have long term effects on
stair climbing?

Signs near lift, in lift and in
stairwells.

Employer: None stated
Employee: Perceived
time and fitness
constraints; time
pressure; convenience of
lifts; getting sweaty;
laziness; injury or
physical problems.

Employer: None stated
Employee: Reducing
the convenience of lifts;
improving the stair
environment and décor;
providing information
on health and weight
control benefits of
regular exercise.

None stated

Kerr et al.,
2001

Before and after
study

+
A

Can posters prompt stair use in
a worksite environment?

Signs near lift entrance.

Employer: None stated
Employee: The messages
made most employees
feel lazy or guilty and
could have discouraged
stair use; employees on
lower floors would be
more likely to use the
stairs.

Employer: None stated
Employee: Employees
thought use of a poster
prompt was a good
idea.

None stated

Auweele
et al.,
2005

Before and after
study

–
B

Do health signs followed by a
worksite doctor’s email
increase stair usage of female
employees?

Week 1 health sign placed near lift
and stairs on each floor
Week 2 doctors email promoting
health benefits of stair climbing.

Badland et
al., 2005

Control before and
after

–
B

Do posters increase stair use
and objectively measured PA?

Posters

None stated

None stated

None stated
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Table 15. (2) Stair Walking Interventions – Barriers Motivators and Facilitators
Author,
Year

Study Design

Study
Quality

Research Question

Description of Intervention

Employer/employee
barriers to
implementation of
intervention

Employer/employee
facilitators to
implementation of
intervention

Factors that
motivate
employers to
promote PA
at work

Eves et al.,
2006

Before and after
study

–
A

Do posters increase ascent and
descent in stair climbing?

Health posters in lobby, fixed to
stair rises and a point-of-choice
prompt at lift.

Employer: None stated
Employee: Employees
were not encouraged to
climb the stairs by the
posters in the elevator,
but were encouraged by
poster on the stairs.

None stated

None stated

Titze et
al., 2001

Before and after
study

–
B

Does provision of written
material on health benefits
encourage stairs use rather than
lifts use?

Written information re health
benefits of stair climbing.
Incentives to stair use/
Disincentives to lift use

None stated

None stated

None stated
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Table 16. Walking Interventions - Barriers Motivators and Facilitators
Author

Study Design

Study
Quality

Research Question

Chan et al
2004

Before and after
study

+
B

Gilson et al 2007

RCT: individual

+
A

Murphy et al 2006

RCT: individual

–
A

Thomas et al
2006

Before and after
study

–
B

What are the effects
of a pedometer based
physical activity
intervention on
activity and specific
health indices
What are the impacts
of two different types
of walking
intervention on work
day step counts and
health status?
Can individuals
achieve health
benefits from outdoor
walking with
minimal time
investment?
Can individuals
increase their
walking to achieve
10,000 steps per day
using a pedometer
based PA activity
programme?

Description of Intervention

Led through curriculum which
explained health benefits, and
taught strategies for behaviour
change and maintenance.
Pedometers used to help
participants monitor behaviour.
One group using promoted walk
routes around grounds of
worksite; the other group
accumulating steps between
occupational tasks. Weekly
group emails sent.
Progressive outdoor walking
programme: 60 mins walking
week 1 progressing to 90 mins in
weeks 3-8.

Subsidised pedometers,
progressive walking programme
to reach 10,000 steps/day, email
support also given.

Employer/
employee
barriers to
implementa
tion of
interventio
n
None stated

Employer/employee facilitators to
implementation of intervention

Factors
that
motivate
employers
to promote
PA at work

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

Employer: None stated
Employee: 97% of participants felt that
participating in the programme was
worthwhile, with 54% stating the
programme had increased their
knowledge of the importance of
physical activity and sufficient levels
needed for good health.

None stated
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Table 17. Active Travel – Barriers Motivators and Facilitators
Author

Study Design

Study
Qualit
y

Research
Question

Description of
Intervention

Employer/ employee barriers to
implementation of intervention

Employer/employee facilitators to
implementation of intervention

Mutrie
et al.,
2002

RCT:
individual

+
A

Does a selfhelp
intervention
increase
active
commuting?

Walk in to Work Out
pack containing written
information on
transtheoretical model
of behaviour change
plus local information
(safety, routes etc)

Employer: None stated
Employee: The expense of buying more
equipment to walk in all weathers and carry
work documents; barriers to cycling included
pollution, other road users, lack of covered
cycle locking facilities, state of repair of cycle
paths, and safety.

Employer: None stated
Employee: Provide a points for miles
incentive scheme; give a mileage
allowance for business journeys that
include active commuting; conduct and
active commuting campaign/Buying
waterproofs and rucksacks.

Gatersle
ben &
Appleto
n, 2007

Qualitative
study

–
A

What
motivates/
impedes
cycling to
work for
people who
have never
cycled
before?

Cycling scheme with
free bike as prize

Employer: None stated
Bad experiences were related to weather or
darkness, followed by feeling tired, having to
expend too much effort cycling up hills, and
saddle soreness; traffic related issues such as
other traffic, unsafe roads and traffic fumes;
bicycle related problems such as flat tyres;
lack of cycle lanes makes cycling unsafe;
work and family commitments.

–
B

Does a
social
marketing
campaign
modify
behaviour in
relation to
active
transport?

Social marketing
strategy

None stated

Employer: None stated Employee:
More changing and showering
facilities at work are needed/95% of
respondents enjoyed their cycling
journey referring to a sense of
achievement when cycling uphill, a
feeling of thrill when cycling fast or
being outside in the fresh air; nice
weather; being able to overtake
stationary traffic; cycling along quiet
safe routes.
None stated

Wen et
al.,
2005

Before and
after study

Factors that
motivate
employers to
promote PA at
work
It was perceived
that workplaces
did little to
encourage active
commuting.

None stated

None stated
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Table 18. (1) Other Interventions Including Multi Component Interventions – Barriers Motivators and Facilitators
Author,
Year

Study
Design

Study
Quality

Intervention
Type

Research Question

Intervention
Description

Health promotion
information (Active
Living booklet) on
trans-theoretical model
of behaviour change
plus letters to reinforce
messages in booklets.
7 x 20 minute
counselling sessions
using PACE protocols
to provide a tailored
plan of behaviour
change.

Marshall
et al
2003

RCT:
individual

++
B

Health
promotion
information

Does promotion of physical activity
programmes delivered by print ,email and a
website change PA and influence progression
through the stages of motivational readiness?

Proper et
al.,
2003

RCT:
cluster

++
B

Counselling/
motivational
interview, Other

How effective is an individual counselling
intervention at the worksite on physical
activity, fitness and health using PACE
protocols?
How effective is an individual counselling
intervention at the worksite on physical
activity, fitness, health and sick leave?

Proper et
al ., 2004
Aittasalo
et al .,
2004

Cook et
al.,
2001

RCT:
individual

+
B

Counselling,
motivational
interview, health
checks/
screening

Does counselling have long term effects on
sedentary employees’ leisure time PA
(LTPA)? Does comprehensive fitness testing
bring additional effects to counselling on
LTPA?

RCT:
individual

+
B

Health checks
/screening
Health
promotion
workshops and
literature

Can a relatively low intensity workplace
intervention with male hourly paid workers
could significantly improve dietary
behaviours, increase PA and reduce blood
pressure and body weight?

Group 1: Counselling/
motivational interview,
Group 2: Counselling/
motivational interview
plus health checks/
screening
Health
checks/screening,
health promotion
workshops and
literature

Employer/
employee
barriers to
implementat
ion of
intervention
None stated

Employer/
employee
facilitators to
implementation
of intervention

Factors that
motivate
employers to
promote PA at
work

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated
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Table 18. (2) Other Interventions Including Multi Component Interventions – Barriers Motivators and Facilitators
Author,
Year

Study
Design

Study
Quality

Intervention Type

Research Question

Intervention Description

O’Loughli
n et al.,
1996

Control
before
and after

+
B

Health check/screening

Led sessions, Walking
programme, fitness
assessment, and health
information

What are the motivating factors, and
satisfaction gained, from taking part
in a worksite health/active lifestyle
programme?

Health check/
screening plus multicomponent programme of
PA opportunities which
were available, led by
exercise professionals and
supplemented with written
materials.
Led sessions, walking
programme, fitness
assessment, and health
information

Rice &
Saunders,
2001

Qualitati
ve/exten
ded
interview

+
B

Sjogren et
al.,
2006

RCT:
cluster

+
B

Light resistance training

+
B

Active travel – cycling,
walking, Counselling/
motivational interview,
Health checks/
screening, Health
promotion, Led
sessions, Stair walking,
Subsidies incentives,
Walking programme,

What are the effects of a workplace
physical exercise intervention on
subjective physical well-being,
psychosocial functioning and
general well-being of office
workers?
What impact does a lifestyle PA
intervention have on stages of
change and energy expenditure in
sedentary employees?

Titze et al
2001

Control
before
and after

Employer/
employee
barriers to
implementat
ion of
intervention
None stated

Employer:
None stated
Employee:
Some staff
preferred to
exercise out
of work.

Employer/ employee
facilitators to
implementation of
intervention

Factors that
motivate
employers to
promote PA
at work

None stated

None stated

None stated

None stated

Light resistance training

None stated

Employer: None
stated
Employee:
Importance of the
exercise setting, time
and structure of
exercise, contact with
exercise professionals
None stated

Active travel – cycling,
walking, Counselling/
motivational interview,
Health checks/
screening/ promotion, Led
sessions, Stair walking,
Subsidies/
incentives, Walking
programme

None stated

None stated

None stated

135

Table 18. (3) Other Interventions Including Multi Component Interventions – Barriers Motivators and Facilitators
Author,
Year

Study
Design

Study
Quality

Addley et
al.,
2001

Cross
sectional
(survey)

–
A

Health check/
screening,

Does a workplace lifestyle and PA
activity programme influence the
adoption of positive healthy lifestyle
behaviours?

Hanlon et
al., 1998

–
A

Health check/screening

Lee &
White,
2006

Cross
sectional
(survey)
RCT:
individua
l

–
B

Osteras &
Hammer,
2006
PerkioMakela,
1999

Before
and after
study
RCT:
individua
l

–
B

Led sessions low
impact aerobic exercise
combined with weekly
activity (walking or
exercise to music) and
education session.
Counselling,
motivational interview,
health checks/screening
Led sessions, Group
physical exercise,
lectures on lifting,
musculoskeletal
disorders

Does attendance at a workplace
health check change health
behaviour?
Does a minimal exercise programme
impact on physical activity in
middle-aged women?

–
B

Intervention Type

Research Question

Can PA levels be increased through
a work -place PA programme?
What is the effect of exercise
focused group activities on female
farmers’ PA, functional capacity, &
work ability over 3 years?

Intervention Description

Health check/
screening carried out by
occ health dept, tailored,
written literature given
post check in order to
promote health
behaviours,
Health check/
screening for cholesterol
risk
Screening plus selfdirected low impact
aerobic exercise with
education session.

Counselling, motivational
interview, health checks/
screening
Led sessions, Group
physical exercise, lectures
on lifting, musculoskeletal
disorders

Employer/
employee
barriers to
implementat
ion of
intervention
None stated

Employer/ employee
facilitators to
implementation of
intervention

Factors that
motivate
employers to
promote PA
at work

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated

None stated
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Table 18. (4) Other Interventions Including Multi Component Interventions – Barriers Motivators and Facilitators
Author,
Year

Study
Design

Study
Quality

Intervention
Type

Research Question

Intervention Description

Employer/
employee barriers
to implementation
of intervention

Employer/ employee facilitators
to implementation of
intervention

Pert,
1997

Before
and after
study

–
A

Health
promotion,
Health check,

Can sedentary employees be
influenced into becoming
more physically active?

Health promotion, Health
check on bicycle
ergometer,

Employer: None
stated
Employee: Some
employees cited
lack of interest and
time barriers, and
that diary sheets
were helpful but
too time
consuming to fill
out each month.

Plotnikoff
et al.,
2005

Control
before
and after

–
B

Email
messages re
active living

Email messages re active
living

None stated

Talvi et al
1999

Control
before
and after

–
B

Counselling/
motivational
interview,
Health
checks/screen
ing

Does a 12-week workplace
email intervention promote
physical activity and
nutrition behaviour?
What were the long term
health effects of a workplace
health promotion programme
on oil refinery employees?
What effect did health
promotion counselling have
on PA?

Employer: None stated
Employee: Posters in lifts to
encourage stair use; annual
fitness checks; incentives to travel
by bike; organise classes at the
larger sites with discounts for
staff;
provide changing & shower
facilities at all main sites &
bicycle parking;
lunchtime classes that are
accessible to all staff & allow
part of the time to attend; crèches
for evening sessions; womenonly sessions at swimming pools;
subsidise the cost of facilities
None stated

Health checks/
screening
Week 1-10 programme of
PA at 60-70% HR max, 45
mins, 3 x week.
Week 11-20 programme
of PA at 70-85% HR max,
50 mins, 4 x week.

None stated

None stated

Factors that
motivate
employers to
promote PA
at work
None stated

None stated

None stated
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Appendix One: Search Strategies

ABI inform
employ* or workplace or worksite AND exercise program* OR physical activit* OR health promotion
activit* OR fitness program* OR bicycle* OR swim*

Assia
1.
2.
3.
4.
5.
6.
7.
8.

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

TI=factory OR employee* or employer* or company or Companies
AB=factory OR employee* or employer* or company or companies
DE= workplaces OR employees
KW = workplace* or worksite* or human resources or small business
TI= worker* or AB= worker*))
#1 or #2 or #3 or #4 or #5
DE = exercise or aerobic exercise or yoga or structured exercise or physical fitness or running or
physical activity or tennis or bicycles or team sports or swimming or gymnasia)
TI=active transport or active travel or active commut* or bicycle or physical education or fitness
session* or fitness class* or fitness regime* or fitness program* or physical activ* or walking or
physical training
AB=active transport or active travel or active commut* or bicycle or physical education or fitness
session* or fitness class* or fitness regime* or fitness program* or physical activ* or walking or
physical training
TI = (climb or us* or walk*) WITHIN 1 stair* or AB = (climb or us* or walk*) WITHIN 1 stair*
AB= ((exercise*) WITHIN 1 (physical* OR activ*)) or (TI= (exercise*) WITHIN 1 (physical* OR
activ*))
KW = subsid* within 5 (gym or sport* or leisure* or swim*)
KW = voucher* within 5 (gym or sport* or leisure* or swim*)
KW = purchas* within 3 (bik* OR exercise* OR cycl* OR bicycle*)
KW = recreation* activ*)
KW = cycle within 5 (physical activ*) or KW = cycle within 5 (physical activ*)
KW = aerobics OR dance OR gym OR yoga OR walk* to work* OR physical inactivity OR
lunchtime walk OR football session* OR keep* fit OR active at work OR aqua aerobic* OR trim
trail* OR power walk OR exercise program* OR team* sport* OR pilates OR karate OR judo OR
pedometer
#7 or #7 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17
#18 and #6
KW = (cycl* to work*) or (bik$ to work) or employee fitness program* or fitness at work* or
thinkfit or move for health or walk for health
#19 or #20, limit to 1990-2007
168 hits

CDSR, Central, DARE
1
2
3
4
5
6
7
8
9
10

active transport.ti,ab,tw.
active travel.tw,ti,ab.
active commut$.ti,ab,tw.
bicycle$.tw,ti,ab.
(cycle adj5 physical activ:).mp,af.
(cycling adj activit$).mp,af.
dance$.mp,af.
gym.mp.
sport.tw.
yoga.mp.
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

walk: to work:.mp.
physical inactivity.mp.
lunchtime walk:.mp.
(cycling adj5 leisure).mp.
football session:.mp.
physical education.tw.
keep: fit.mp.
active at work:.mp.
(fitness adj2 (session$ or class$ or regime$ or program$)).tw.
aerobic$ class$.mp.
aqua aerobic$.mp.
trim trail$.mp.
power walk$.mp.
(bicycl$ adj5 (leisure or recreation)).mp.
lunch$ walk$.mp.
sport$ session$.mp.
exercise program$.mp.
team$ sport$.mp.
pilates.mp.
karate.mp.
judo.mp.
((climb: or us: or walk:) adj1 stair:).tw.
physical activ$.tw.
walking.tw.
(exercise$ adj1 (physical$ or activ$)).tw.
pedometer$.mp.
(subsid: adj5 (gym or sport: or leisure: or swim:)).mp.
(voucher: adj5 (gym or sport: or leisure: or swim:)).mp.
leisure pass$.mp.
(subsidis adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
(purchas$ adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
physical training.ti,ab.
(exercise$ adj3 (physical$ or activ$)).tw.
recreation$ activ$.mp.
aerobics.mp.
or/1-45
motor activity.kw.
exercise/
exercise.kw.
motor activity/
yoga.kw. or yoga/
walking/ or walking.kw.
physical fitness/ or physical fitness.kw.
leisure activities/ or leisure activities.kw.
jogging/ or jogging.kw.
football/ or football.kw.
racquet sports/ or racquet sports.kw.
swimming/ or swimming.kw.
running/ or running.kw.
or/1-59
workplace/ or workplace.kw.
occupational health/
occupational health.kw.
workplace$.mp.
worksite$.mp.
(working adj3 office).mp.
(employee$ or employer$).ti,ab.
(company or companies).ti,ab.
factory.ti,ab.
worker$.ti,ab.
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71
or/61-70
72
71 and 60
73
cycl$ to work:.mp.
74
bik$ to work:.mp.
75
employee fitness program$.mp.
76
fitness at work$.mp.
77
thinkfit.mp.
78
move for health.mp.
79
walk for health.mp.
80
or/73-79
81
80 or 72
82
limit 81 to yr="1990 - 2007" [Limit not valid in: DARE; records were retained]
CDSR = 59, Central = 202, DARE = 29 hits

Cinahl
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

exercise/
group exercise/
*RUNNING/
*LEISURE ACTIVITIES/
*Physical Activity/
*Physical Fitness/
*Racquet Sports/
*SOCCER/
jogging/
Bicycles/
Cycling/
yoga/
Team Sports/
active transport.ti,ab.
active travel.tw.
active commut$.ti,ab.
bicycle$.tw.
(cycle adj5 physical activ:).mp.
(cycling adj activit$).mp.
dance$.mp.
gym.mp.
sport.tw.
yoga.mp.
walk: to work:.mp.
physical inactivity.mp.
lunchtime walk:.mp.
(cycling adj5 leisure).mp.
football session:.mp.
physical education.tw.
keep: fit.mp.
active at work:.mp.
(fitness adj2 (session$ or class$ or regime$ or program$)).tw.
aerobic$ class$.mp.
aqua aerobic$.mp.
trim trail$.mp.
power walk$.mp.
(bicycl$ adj5 (leisure or recreation)).mp.
lunch$ walk$.mp.
sport$ session$.mp.
exercise program$.mp.
team$ sport$.mp.
pilates.mp.
karate.mp.
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
887 hits

judo.mp.
((climb: or us: or walk:) adj1 stair:).tw.
physical activ$.tw.
walking.tw.
(exercise$ adj1 (physical$ or activ$)).tw.
pedometer$.mp.
(subsid: adj5 (gym or sport: or leisure: or swim:)).mp.
(voucher: adj5 (gym or sport: or leisure: or swim:)).mp.
leisure pass$.mp.
(subsidis adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
(purchas$ adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
physical training.ti,ab.
(exercise$ adj3 (physical$ or activ$)).tw.
recreation$ activ$.mp.
aerobics.mp.
or/1-58
factory.tw.
workplace$.mp.
worksite$.mp.
(working adj3 office).mp.
human resources.mp.
(employee$ or employer$).tw.
small business$.mp.
worker$.tw.
*Occupational Health/
*Work Environment/
(company or companies).tw.
or/60-70
71 and 59
cycl$ to work:.mp.
bik$ to work:.mp.
employee fitness program$.mp.
fitness at work$.mp.
thinkfit.mp.
move for health.mp.
walk for health.mp.
or/73-79
80 or 72
limit 81 to (English and yr="1990 - 2007")

Embase
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

active transport.ti,ab.
active travel.ti,ab.
active commut$.ti,ab.
bicycle$.tw,ti,ab.
(cycle adj5 physical activ:).mp
(cycling adj activit$).mp
dance$.mp
gym.mp.
sport.tw.
yoga.mp.
walk: to work:.mp.
physical inactivity.mp.
lunchtime walk:.mp.
(cycling adj5 leisure).mp.
football session:.mp.
physical education.tw.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

keep: fit.mp.
active at work:.mp.
(fitness adj2 (session$ or class$ or regime$ or program$)).tw.
aerobic$ class$.mp.
aqua aerobic$.mp.
trim trail$.mp.
power walk$.mp.
(bicycl$ adj5 (leisure or recreation)).mp.
lunch$ walk$.mp.
sport$ session$.mp.
exercise program$.mp.
team$ sport$.mp.
pilates.mp.
karate.mp.
judo.mp.
((climb: or us: or walk:) adj1 stair:).tw.
physical activ$.tw.
walking.tw.
(exercise$ adj1 (physical$ or activ$)).tw.
pedometer$.mp.
(subsid: adj5 (gym or sport: or leisure: or swim:)).mp.
(voucher: adj5 (gym or sport: or leisure: or swim:)).mp.
leisure pass$.mp.
(subsidis adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
(purchas$ adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
physical training.ti,ab.
(exercise$ adj3 (physical$ or activ$)).tw.
recreation$ activ$.mp.
aerobics.mp.
or/1-45
workplace/
*Occupational Health/
employee/
employer/
scientist/
worker/
factory.tw.
workplace$.mp.
worksite$.mp.
(working adj3 office).mp.
human resources.mp.
(employee$ or employer$).tw.
small business$.mp.
compan$.tw.
*work environment/
*staff/
worker$.tw.
*administrative personnel/
*female worker/
*foreign worker/
*manager/
*office worker/
*personnel/
*scientist/
*shift worker/
*voluntary worker/
or/47-72
46 and 73
cycl$ to work:.mp.
bik$ to work:.mp.
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77. employee fitness program$.mp.
78. fitness at work$.mp.
79. thinkfit.mp.
80. move for health.mp.
81. walk for health.mp.
82. or/75-82
83. 82 or 74
84. letter.pt or editorial.pt
85. 83 NOT 84
Limit to 1990-2007, English Language
Hits= 1370

Medline
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

compan$.tw.
factory.tw.
workplace$.mp.
worksite$.mp.
(working adj3 office).mp.
workplace/
worker$.mp.
small business$.mp.
*"occupational health"/
human resources.mp.
(employee$ or employer$).tw.
Or/1-11
active transport.ti,ab.
active travel.ti,ab.
active commut$.ti,ab.
bicycle$.tw.
(cycle adj5 physical activ:).mp.
(cycling adj activit$).mp.
dance$.mp.
gym.mp.
recreation: activ:.mp.
*"Running"/
sport.tw.
*"leisure activities"/
yoga.mp.
physical activity/
walk: to work:.mp.
physical inactivity.mp.
*"physical fitness"/
*"racquet sports"/
*"soccer"/
jogging/
lunchtime walk:.mp.
(cycling adj5 leisure).mp.
football session:.mp.
(aerobics or physical training).mp. or physical education.tw.
(exercise$ adj3 (physical$ or activ$)).tw.
bicycle/
bicycling/
keep: fit.mp.
active at work.mp.
(fitness adj2 (session$ or class$ or regime$ or program$)).tw.
aerobic$ class$.mp.
aqua aerobic$.mp.
trim trail$.mp.
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46. power walk$.mp.
47. (bicycl$ adj5 (leisure or recreation)).mp.
48. physical fitness/
49. lunch$ walk$.mp.
50. sport$ session$.mp.
51. exercise program$.mp.
52. team$ sport$.mp.
53. yoga/
54. pilates.mp.
55. karate.mp.
56. judo.mp.
57. ((climb: or us: or walk:) adj1 stair:).tw.
58. physical activ:.tw.
59. walking.tw.
60. (exercise$ adj1 (physical$ or activ$)).tw.
61. pedometer:.mp.
62. exercise/
63. (subsid: adj5 (gym or sport: or leisure: or swim:)).mp.
64. (voucher: adj5 (gym or sport: or leisure: or swim:)).mp.
65. (subsidis: adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
66. (purchas$ adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
67. Leisure pass$.mp.
68. or/13-67
69. cycl$ to work$.mp.
70. bik$ to work$.mp.
71. employee fitness program$.mp.
72. fitness at work.mp.
73. thinkfit.mp.
74. move for health.mp.
75. walk for health.mp.
76. or/69-75
77. 12 AND 68
78. 76 or 77
79. limit 78 to (humans and english language and yr="1990 - 2007")
80. (letter or editorial).pt.
81. 79 NOT 80
Hits= 1741

Psycinfo
1. lunchtime walk:.mp.
2. (cycling adj5 leisure).mp.
3. football session:.mp.
4. physical education.tw.
5. keep: fit.mp.
6. active at work:.mp.
7. (fitness adj2 (session$ or class$ or regime$ or program$)).tw.
8. aerobic$ class$.mp.
9. aqua aerobic$.mp.
10. trim trail$.mp.
11. power walk$.mp.
12. (bicycl$ adj5 (leisure or recreation)).mp.
13. lunch$ walk$.mp.
14. sport$ session$.mp.
15. exercise program$.mp.
16. team$ sport$.mp.
17. pilates.mp.
18. karate.mp.
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19. judo.mp.
20. ((climb: or us: or walk:) adj1 stair:).tw.
21. physical activ$.tw.
22. walking.tw.
23. (exercise$ adj1 (physical$ or activ$)).tw.
24. pedometer$.mp.
25. (subsid: adj5 (gym or sport: or leisure: or swim:)).mp.
26. (voucher: adj5 (gym or sport: or leisure: or swim:)).mp.
27. leisure pass$.mp.
28. (subsidis adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
29. (purchas$ adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
30. physical training.ti,ab.
31. (exercise$ adj3 (physical$ or activ$)).tw.
32. recreation$ activ$.mp.
33. aerobics.mp.
34. Exercise/ or Aerobic Exercise/
35. Running/
36. baseball/ or basketball/ or football/ or judo/ or martial arts/ or soccer/ or swimming/ or tennis/ or
weightlifting/ or athletic participation/
37. *sports/
38. Motor Processes/
39. *Physical Fitness/
40. Yoga/
41. or/1-40
42. workplace$.mp.
43. worksite$.mp.
44. (working adj3 office).mp.
45. human resources.mp.
46. (employee$ or employer$).tw.
47. small business$.mp.
48. worker$.tw.
49. Organizational Climate/
50. working conditions/
51. *Personnel/
52. factory.tw.
53. work teams/
54. (company or companies).tw.
55. or/42-54
56. 55 and 41
57. cycl$ to work:.mp.
58. bik$ to work:.mp.
59. employee fitness program$.mp.
60. fitness at work$.mp.
61. thinkfit.mp.
62. move for health.mp.
63. walk for health.mp.
64. or/57-63
65. 64 or 56
Limit to 1990-2007, English, Human
691 hits

Social Policy and Practice
#25 ((((cycle path and (PY:1M = 1990-2007)) or (walk for health and (PY:1M = 1990-2007)) or (move
for health and (PY:1M = 1990-2007)) or ("fitness in work" and (PY:1M = 1990-2007)) or (power
walk* and (PY:1M = 1990-2007)) or (active transport and (PY:1M = 1990-2007)) or (active commut*
and (PY:1M = 1990-2007)) or ("active travel" and (PY:1M = 1990-2007))) and (PY:1M = 1990-2007))
or (((((football or judo or swim*) and (PY:1M = 1990-2007)) or (health promotion program* and
(PY:1M = 1990-2007)) or (fitness program* and (PY:1M = 1990-2007)) or (exercise program* and
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(PY:1M = 1990-2007)) or (((physical exercise) in DE) and (PY:1M = 1990-2007)) or (((physical
activit*) in DE) and (PY:1M = 1990-2007)) or (((bicycl* ) in DE) and (PY:1M = 1990-2007)) or
(((aerobic*) in DE) and (PY:1M = 1990-2007)) or (((soccer) in DE) and (PY:1M = 1990-2007))) and
(PY:1M = 1990-2007)) and ((((employee or employer) and (PY:1M = 1990-2007)) or ((workplace or
worksite) and (PY:1M = 1990-2007))) and (PY:1M = 1990-2007)) and (PY:1M = 1990-2007))) and
(PY:1M = 1990-2007)(61 records)
#24 ((cycle path and (PY:1M = 1990-2007)) or (walk for health and (PY:1M = 1990-2007)) or (move
for health and (PY:1M = 1990-2007)) or ("fitness in work" and (PY:1M = 1990-2007)) or (power
walk* and (PY:1M = 1990-2007)) or (active transport and (PY:1M = 1990-2007)) or (active commut*
and (PY:1M = 1990-2007)) or ("active travel" and (PY:1M = 1990-2007))) and (PY:1M = 19902007)(45 records)
#23 cycle path and (PY:1M = 1990-2007)(14 records)
#22 move for health and (PY:1M = 1990-2007)(9 records)
#21 power walk* and (PY:1M = 1990-2007)(1 records)
#20 walk for health and (PY:1M = 1990-2007)(5 records)
#19 "fitness in work" and (PY:1M = 1990-2007)(5 records)
#18 active transport and (PY:1M = 1990-2007)(1 records)
#17 active commut* and (PY:1M = 1990-2007)(1 records)
#16 "active travel" and (PY:1M = 1990-2007)(10 records)
#15 ((((football or judo or swim*) and (PY:1M = 1990-2007)) or (health promotion program* and
(PY:1M = 1990-2007)) or (fitness program* and (PY:1M = 1990-2007)) or (exercise program* and
(PY:1M = 1990-2007)) or (((physical exercise) in DE) and (PY:1M = 1990-2007)) or (((physical
activit*) in DE) and (PY:1M = 1990-2007)) or (((bicycl* ) in DE) and (PY:1M = 1990-2007)) or
(((aerobic*) in DE) and (PY:1M = 1990-2007)) or (((soccer) in DE) and (PY:1M = 1990-2007))) and
(PY:1M = 1990-2007)) and ((((employee or employer) and (PY:1M = 1990-2007)) or ((workplace or
worksite) and (PY:1M = 1990-2007))) and (PY:1M = 1990-2007)) and (PY:1M = 1990-2007)(16
records)
#14 (((football or judo or swim*) and (PY:1M = 1990-2007)) or (health promotion program* and
(PY:1M = 1990-2007)) or (fitness program* and (PY:1M = 1990-2007)) or (exercise program* and
(PY:1M = 1990-2007)) or (((physical exercise) in DE) and (PY:1M = 1990-2007)) or (((physical
activit*) in DE) and (PY:1M = 1990-2007)) or (((bicycl* ) in DE) and (PY:1M = 1990-2007)) or
(((aerobic*) in DE) and (PY:1M = 1990-2007)) or (((soccer) in DE) and (PY:1M = 1990-2007))) and
(PY:1M = 1990-2007)(858 records)
#13 ((bicycl* ) in DE) and (PY:1M = 1990-2007)(98 records)
#12 ((aerobic*) in DE) and (PY:1M = 1990-2007)(5 records)
#11 ((soccer) in DE) and (PY:1M = 1990-2007)(2 records)
#10 (football or judo or swim*) and (PY:1M = 1990-2007)(316 records)
#9 health promotion program* and (PY:1M = 1990-2007)(70 records)
#8 fitness program* and (PY:1M = 1990-2007)(13 records)
#7 exercise program* and (PY:1M = 1990-2007)(94 records)
#6 ((physical exercise) in DE) and (PY:1M = 1990-2007)(206 records)
#5 ((physical activit*) in DE) and (PY:1M = 1990-2007)(100 records)
#4 (((employee or employer) and (PY:1M = 1990-2007)) or ((workplace or worksite) and (PY:1M =
1990-2007))) and (PY:1M = 1990-2007)(3123 records)
#3 (employee or employer) and (PY:1M = 1990-2007)(1719 records)
#2 occupational health and (PY:1M = 1990-2007)(431 records)
#1 (workplace or worksite) and (PY:1M = 1990-2007)(1694 records)

Social Science Citation Index
#41
#40 OR #33
DocType=All document types; Language=All languages; Database=SSCI; Timespan=1990-2007
#40
#39 AND #34
#39
#38 OR #37 OR #36 OR #35
#38
TS=(gym)
#37
TS=("racquet sport")
#36
TS=(aerobic* or keep fit or football)
#35
TS=(swim* or jog* or walk)
#34
TS=(workplace or worksite or small business)
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#33
#32 OR #31 OR #30 OR #29 OR #28 OR #27 OR #26 OR #25 OR #24 OR #23 OR #22 OR
#21 OR #20 OR #19 OR #18 OR #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR
#9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1
#32
TS=(fitness NEAR swim*)
#31
TS=(physical activity NEAR swim*)
#30
TS=(workplace NEAR swim*)
#29
TS=(employee* NEAR swim*)
#28
TS=(worksite NEAR bicycl*)
#27
TS=(workplace NEAR bicycl*)
#26
TS=(employee* NEAR bicycl*)
#25
TS=(employee* NEAR "physical exercise")
#24
TS=(employee* NEAR exercise)
#23
TS=(employee* NEAR "health promotion activit*")
#22
TS=(employee* NEAR "physical activit*")
#21
TS=(bicycl* NEAR fitness)
#20
TS=("active transport")
#19
TS=("active travel")
#18
TS=(worksite NEAR "fitness program*")
#17
TS=(workplace NEAR "fitness program*")
#16
TS=(workplace NEAR "exercise program*")
#15
TS=(worksite NEAR "exercise program*")
#14
TS=(employ* NEAR "exercise program*")
#13
TS=(employ* NEAR "fitness program*")
#12
TS=(employer NEAR "health promotion activit*")
#11
TS=(employer NEAR "physical activit*")
#10
TS=(workplace* NEAR "physical activit*")
#9
TS=(workplace* NEAR "health promotion activit*")
#8
TS=(worksite* NEAR "health promotion activit*")
#7
TS=(worksite* NEAR "physical activit*")
#6
TS=("fitness at work")
#5
TS=("move for health")
#4
TS=("cycl* to work")
#3
TS=("walk for health")
#2
TS=("walk* to work")
#1
TS=("employee fitness program*")

Sportsdiscus
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

RUNNING/
PHYSICAL FITNESS/
TENNIS/
SWIMMING/
SOCCER/
JOGGING/
CYCLING/
yoga/
EXERCISE/
WALKING/
active transport.ti,ab.
active travel.tw.
active commut$.ti,ab.
(cycle adj5 physical activ:).mp.
(cycling adj activit$).mp.
gym.mp.
yoga.mp.
walk: to work:.mp.
physical inactivity.mp.
lunchtime walk:.mp.
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21
(cycling adj5 leisure).mp.
22
football session:.mp.
23
keep: fit.mp.
24
active at work:.mp.
25
aerobic$ class$.mp.
26
aqua aerobic$.mp.
27
trim trail$.mp.
28
power walk$.mp.
29
(bicycl$ adj5 (leisure or recreation)).mp.
30
pedometer$.mp.
31
(subsid: adj5 (gym or sport: or leisure: or swim:)).mp.
32
(voucher: adj5 (gym or sport: or leisure: or swim:)).mp.
33
leisure pass$.mp.
34
(subsidis adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
35
(purchas$ adj3 (bik: or exercise: or cycl: or bicycle:)).mp.
36
physical training.ti,ab.
37
aerobics.mp.
38
physical education.ti,ab.
39
recreation$ activ$.ti,ab.
40
(exercise$ adj1 (physical$ or activ$)).ti,ab.
41
((climb: or us: or walk:) adj1 stair:).ti,ab.
42
team$ sport$.ti,ab.
43
exercise program$.ti,ab.
44
sport$ session$.ti,ab.
45
lunch$ walk$.ti,ab.
46
judo.ti,ab.
47
pilates.ti,ab.
48
karate.ti,ab.
49
(fitness adj2 (session$ or class$ or regime$ or program$)).ti,ab.
50
physical activ$.ti,ab.
51
walking.ti,ab.
52
sport.ti,ab.
53
bicycle$.ti,ab.
54
(exercise$ adj3 (physical$ or activ$)).ti,ab.
55
worker$.ti,ab.
56
workplace$.mp.
57
worksite$.mp.
58
(working adj3 office).mp.
59
(employee$ or employer$).ti,ab.
60
((company or companies) adj5 (workplace or work or office$ or job or staff)).ti,ab.
61
or/1-54
62
or/55-60
63
61 and 62
64
limit 63 to (english language and yr="1990 - 2007")
65
cycl$ to work.ti,ab.
66
bik$ to work.ti,ab.
67
employee fitness program$.mp.
68
thinkfit.mp.
69
move for health.mp.
70
walk for health.mp.
71
or/65-70
72
71 or 64
73
limit 72 to yr="1990 - 2007"
74
limit 73 to English language
75
from 74 keep 1-459
459 hits
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Transport
((((workplace* or worksite* or human resources or employee* or employer* or small business* or
worker*)) or ((occupational health) in TI) or ((occupational health) in DE,SC) or ((factory) in DE,SC))
and (((bicycl*) in TI) or (( bicycl*) in DE,SC) or (gym or yoga or walk* to work) or (physical activity)
or (football session* or lunchtime walk* or physical inactivity) or (physical education) or ((sport or
exercise or football) in TI) or (walk* stair* or us* stair* or climb* stair* or pilates or karate or judo or
team* sport*) or ((sport or exercise or football) in DE,SC) or (active at work* or keep* fit or bike or
leisure pass* or pedometer* or walking) or (physical training or sport* session* or power walk* or trim
trail* or aerobics or aerobic* class*) or (fitness session* or fitness class* or fitness regime* or fitness
program*) or (active transport or active travel or active commut* or recreation* activ*))) or (bik* to
work or cycl* to work or employee fitness program* or fitness at work* or thinkfit or move for health
or walk for health)
268 records
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Appendix Two: References for full papers obtained and screened
•

Included in the final review (n= 38)

Number of studies (n=33)

ADAMS, J. & WHITE, M. (2002) A systematic approach to the development
and evaluation of an intervention promoting stair use. Health Education
Journal, 61, 272-286.

ADDLEY, K., MCQUILLAN, P. & RUDDLE, M. (2001) Creating healthy
workplaces in Northern Ireland: evaluation of a lifestyle and physical activity
assessment programme. Occupational Medicine (Oxford), 51, 439-449.

AITTASALO, M., MIILUNPALO, S. & SUNI, J. (2004) The effectiveness of
physical activity counseling in a work-site setting. A randomized, controlled
trial. Patient Education & Counseling, 55, 193-202.

AUWEELE, Y. V., BOEN, F., SCHAPENDONK, W. & DORNEZ, K. (2005)
Promoting stair use among female employees: The effects of a health sign
followed by an e-mail. Journal of Sport & Exercise Psychology, 27, 188-196.

BADLAND, H. M. & SCHOFIELD, G. M. (2004) Physical Activity Interventions
in the Workplace: A Review and Future for New Zealand Research. New
Zealand Journal of Sports Medicine 32, 14-19.

BADLAND, H. M. & SCHOFIELD, G. M. (2005) Posters in a sample of
professional worksites have no effect on objectively measured physical
activity. Health Promotion Journal of Australia, 16, 78-81.

CHAN, C. B., RYAN, D. A. & TUDOR-LOCKE, C. (2004) Health benefits of a
pedometer-based physical activity intervention in sedentary workers.
Preventive Medicine, 39, 1215-1222.

153

COOK, C., SIMMONS, G., SWINBURN, B. & STEWART, J. (2001) Changing
risk behaviours for non-communicable disease in New Zealand working men-is workplace intervention effective? New Zealand Medical Journal, 114, 175178.

DISHMAN, R. K., OLDENBURG, B., O'NEAL, H. & SHEPHARD, R. J. (1998)
Worksite physical activity interventions. American Journal of Preventive
Medicine, 15, 344-361.

EVES, F. F., WEBB, O. J. & MUTRIE, N. (2006) A workplace intervention to
promote stair climbing: greater effects in the overweight. Obesity, 14, 22102216.

GATERSLEBEN, B. & APPLETON, K. M. (2007) Contemplating cycling to
work: Attitudes and perceptions in different stages of change. Transportation
Research Part A-Policy and Practice, 41, 302-312.

GILSON, N., MCKENNA, J., COOKE, C. & BROWN, W. (2007) Walking
towards health in a university community: a feasibility study. Preventive
Medicine, 44, 167-169.

HANLON, P., CAREY, L., TANNAHILL, C., KELLY, M., GILMOUR, H.,
TANNAHILL, A. & MCEWEN, J. (1998) Behaviour change following a
workplace health check: how much change occurs and who changes? Health
Promotion International, 13, 131-139.

KERR, J., EVES, F. & CARROLL, D. (2001) Can posters prompt stair use in a
worksite environment? Journal of Occupational Health, 43, 205-207.

LEE, C. & WHITE, S. W. (1997) Controlled trial of a minimal-intervention
exercise program for middle-aged working women. Psychology & Health, 12,
361-374.

154

MARSHALL, A. L., BAUMAN, A. E., PATCH, C., WILSON, J. & CHEN, J.
(2002) Can motivational signs prompt increases in incidental physical activity
in an Australian health-care facility? Health Education Research, 17, 743-749.

MARSHALL, A. L., LESLIE, E. R., BAUMAN, A. E., MARCUS, B. H. & OWEN,
N. (2003) Print versus website physical activity programs: a randomized trial.
American Journal of Preventive Medicine, 25, 88-94.

MURPHY, M. H., MURTAGH, E. M., BOREHAM, C. A. G., HARE, L. G. &
NEVILL, A. M. (2006) The effect of a worksite based walking programme on
cardiovascular risk in previously sedentary civil servants. BMC Public Health,
6 Article number: 136.

MUTRIE, N., CARNEY, C., BLAMEY, A., CRAWFORD, F., AITCHISON, T. &
WHITELAW, A. (2002) "Walk in to Work Out": a randomised controlled trial of
a self help intervention to promote active commuting. Journal of Epidemiology
& Community Health, 56, 407-412.

O'LOUGHLIN, J., RENAUD, L., PARADIS, G. & MESHEFEDJIAN, G. (1996)
Screening school personnel for cardiovascular disease risk factors: short-term
impact on behavior and perceived role as promoters of heart health.
Preventive Medicine, 25, 660-667.

OSTERAS, H. & HAMMER, S. (2006) The effectiveness of a pragmatic
worksite physical activity program on maximal oxygen consumption and the
physical activity level in healthy people. Journal of Bodywork & Movement
Therapies, 10, 51-57.

PERKIO-MAKELA, M. (1999) Influence of exercise-focused group activities on
the physical activity, functional capacity, and work ability of female farmers--a
three-year follow-Up. International Journal of Occupational Safety &
Ergonomics, 5, 381-394.

PERT, V. (1997) Exercise for health. Physiotherapy, 83, 453-460.
155

PLOTNIKOFF, R. C., MCCARGAR, L. J., WILSON, P. M. & LOUCAIDES, C.
A. (2005) Efficacy of an E-mail intervention for the promotion of physical
activity and nutrition behavior in the workplace context. American Journal of
Health Promotion, 19, 422-429.

PROPER, K. I., HILDEBRANDT, V. H., VAN DER BEEK, A. J., TWISK, J. W.
& VAN, M. W. (2003) Effect of individual counseling on physical activity fitness
and health: a randomized controlled trial in a workplace setting. American
Journal of Preventive Medicine, 24, 218-226.

PROPER, K. I., KONING, M., VAN DER BEEK, A. J., HILDEBRANDT, V. H.,
BOSSCHER, R. J. & VAN, M. W. (2003) The effectiveness of worksite
physical activity programs on physical activity, physical fitness, and health.
Clinical Journal of Sport Medicine, 13, 106-117.

RICE, V. J. & SAUNDERS, J. E. (2001) Understanding participation in
physical activity - an inductive analysis of a worksite active and healthy
lifestyle program. ACHPER Healthy Lifestyles Journal 48, 18-21.

SJOGREN, T., NISSINEN, K. J., JARVENPAA, S. K., OJANEN, M. T.,
VANHARANTA, H. & MALKIA, E. A. (2006) Effects of a physical exercise
intervention on subjective physical well-being, psychosocial functioning and
general well-being among office workers: a cluster randomized-controlled
cross-over design. Scandinavian Journal of Medicine & Science in Sports, 16,
381-390.

TALVI, A. I., JARVISALO, J. O. & KNUTS, L. R. (1999) A health promotion
programme for oil refinery employees: changes of health promotion needs
observed at three years. Occupational Medicine (Oxford), 49, 93-101.

THOMAS, L. & WILLIAMS, M. (2006) Promoting physical activity in the
workplace: using pedometers to increase daily activity levels. Health
Promotion Journal of Australia, 17, 97-102.
156

TITZE, S., MARTIN, B. W., SEILER, R. & MARTI, B. (2001) A worksite
intervention module encouraging the use of stairs: results and evaluation
issues. Sozial- und Praventivmedizin, 46, 13-19.

TITZE, S., MARTIN, B. W., SEILER, R., STRONEGGER, W. & MARTI, B.
(2001) Effects of a lifestyle physical activity intervention on stages of change
and energy expenditure in sedentary employees. Psychology of Sport &
Exercise 2, 103-116.

WEN, L. M., ORR, N., BINDON, J. & RISSEL, C. (2005) Promoting active
transport in a workplace setting: evaluation of a pilot study in Australia. Health
Promotion International, 20, 123-133.

Number of papers reporting on the same study (n= 5):

MUTRIE, N., CARNEY, C., BLAMEY, A., WHITELAW, A., CRAWFORD, F. &
AITCHISON, T. (2000) Can active commuting increase quality of life? Threemonth results from a randomized control trial. Journal of Sports Sciences, 18,
18-19.

PROPER, K., HILDEBRANDT, V., VAN DER, B. A. & GREEN, B. B. (2003) A
patient-centred, workplace-based counselling programme may increase
workers' physical activity. Evidence-Based Healthcare, 7, 138-139.

PROPER, K. I., HEYMANS, M. W., PAW, M. J., VAN SLUIJS, E. M., VAN
POPPEL, M. N. & VAN, M. W. (2006) Promoting physical activity with people
in different places--a Dutch perspective. Journal of Science & Medicine in
Sport, 9, 371-377.

PROPER, K. I., VAN DER BEEK, A. J., HILDEBRANDT, V. H., TWISK, J. W.
& VAN, M. W. (2004) Worksite health promotion using individual counselling
and the effectiveness on sick leave; results of a randomised controlled trial.
Occupational & Environmental Medicine, 61, 275-279.
157

PROPER, K. I., DE BRUYNE, M. C., HILDEBRANDT, V. H. & VAN DER
BEEK, A. J. (2003) A worksite physical activity and nutrition counselling
program improves submaximal heart rate and energy expenditure at higher
costs. Improving outcomes through Health Technology Assessment, 19th
Annual Meeting of the International Society of Technology Assessment in
Health Care;. 2003 Jun 22 25 334p. .

•

Excluded from final review (n= 385)

•

Excluded because the intervention does not aim to increase physical
activity levels (n= 180) :

ANDERSON, D. R. & STAUFACKER, M. J. (1996) The impact of worksitebased health risk appraisal on health-related outcomes: a review of the
literature. American Journal of Health Promotion, 10, 499-508.

ANDRADE, D. R., ANDRADE, E. L., ARAUJO, T. L., BRAGGION, G. F.,
FIGUEIRA, A. J., MATSUDO, S. M. M., MATSUDO, V. K. R. & OLIVEIRA, L.
C. (2000) Changes in physical activity knowledge levels, related to health
promotion among employees after a one year intervention program. . In
Sports Medicine Australia, Book of abstracts: 2000 Pre-Olympic Congress:
International Congress on Sport Science, Sports Medicine and Physical
Education, Australia, 2000, p480. Brisbane Australia, The Congress.

ANGOTTI, C. M., CHAN, W. T., SAMPLE, C. J. & LEVINE, M. S. (2000)
Combined dietary and exercise intervention for control of serum cholesterol in
the workplace. American Journal of Health Promotion, 15, 9-16.

ANSPAUGH, D. J., HUNTER, S. & SAVAGE, P. (1996) Enhancing employee
participation in corporate health promotion programs. American Journal of
Health Behavior, 20, 112-120.

158

ARWEDSON, I. L., ROOS, S., BJORKLUND, A., ARWEDSON, I. L., ROOS,
S. & BJORKLUND, A. (2007) Constituents of healthy workplaces. Work, 28, 311.

ATLANTIS, E., CHOW, C. M., KIRBY, A. & SINGH, M. A. F. (2006) Worksite
intervention effects on physical health: a randomized controlled trial. Health
Promotion International, 21, 191-200.

BADLAND, H. M. & SCHOFIELD, G. M. (2004) The contribution of worksite
physical activity to total daily-physical activity levels in professional
occupations. New Zealand Journal of Sports Medicine 32, 48-54.

BLABER, A. Y. (2005) Exercise: Who Needs it? British Journal of Nursing, 14,
973-975.

BLACK, D. R., BLUE, C. L., KOSMOSKI, K. & COSTER, D. C. (2000) Social
marketing: Developing a tailored message for a physical activity program.
American Journal of Health Behavior, 24, 323-337.

BLUE, C. L., BLACK, D. R., CONRAD, K. & GRETEBECK, K. A. (2003)
Beliefs of blue-collar workers: stage of readiness for exercise. American
Journal of Health Behavior, 27, 408-420.

BOOTH, M. L., BAUMAN, A., OWEN, N. & GORE, C. J. (1997) Physical
activity preferences, preferred sources of assistance, and perceived barriers
to increased activity among physically inactive Australians. Preventive
Medicine, 26, 131-7.

BOREHAM, C. A., WALLACE, W. F. & NEVILL, A. (2000) Training effects of
accumulated daily stair-climbing exercise in previously sedentary young
women. Preventive Medicine, 30, 277-81.

159

BROX, J. I. & FROYSTEIN, O. (2005) Health-related quality of life and
sickness absence in community nursing home employees: randomized
controlled trial of physical exercise. Occupational Medicine (Oxford), 55, 558563.

BRUNGES, M., AVIGNE, G. & WASIK, M. (2006) Health promotion in the
operating room--a quality improvement project. AORN Journal, 83, 171-172.

BULACLAC, M. C. (1996) A work site wellness program. Nursing
Management, 27, 19-21.

BURN, G. E., NAYLOR, P. J., PAGE, A., BURN, G. E., NAYLOR, P. J. &
PAGE, A. (1999) Assessment of stages of change for exercise within a
worksite lifestyle screening program. American Journal of Health Promotion,
13, 143-145.

BURTON, W. N., MCCALISTER, K. T., CHEN, C. Y. & EDINGTON, D. W.
(2005) The association of health status, worksite fitness center participation,
and two measures of productivity. Journal of Occupational & Environmental
Medicine, 47, 343-351.

CABLE, N. T., NEVILL, A. M. & RUDDOCK, H. (1998) Participants in a
worksite fitness programme have reduced rates of absenteeism. Journal of
Sports Sciences, 16, 16.

CAROL, W. D., DENISE, D. S. & JIM, P. (1998) Wellness at work. Marketing
Health Services, 18, 14.

CATLIN, T. K., SIMOES, E. J. & BROWNSON, R. C. (2003) Environmental
and policy factors associated with overweight among adults in Missouri.
American Journal of Health Promotion, 17, 249-258.

CHANG, S. F. (2003) Worksite health promotion -- on the effects of an
employee fitness program. Journal of Nursing Research: JNR, 11, 227-230.
160

CHATTEN, C. (1998) Walks on the wild side... walking group. Nursing Times,
94, 38-39.

COLLINGWOOD, T. R., HOFFMAN, R. & SAMMANN, P. (2005) Law
enforcement fitness programs. In FitForce administrator guide, 5.

DAVIES, D., BROOK, C. N. & GARDNER, G. (2000) Institutional and
organisational attitudes to cycling. TRL REPORT 468, 26.

DICKINSON, J. E., KINGHAM, S., COPSEY, S. & HOUGIE, D. J. P. (2003)
Employer travel plans, cycling and gender: will travel plan measures improve
the outlook for cycling to work in the UK? Transportation Research Part DTransport and Environment, 8, 53-67.

DINUBILE, N. A. & SHERMAN, C. (1999) Exercise and the bottom line
promoting physical and fiscal fitness in the workplace: A commentary.
Physician & Sportsmedicine, 27, 37-43.

DOCHERTY, G., FRASER, E. & HARDIN, J. (1999) Health promotion in the
Scottish workplace: a case for moving the goalposts. Health Education
Research, 14, 565-573.

DUNNAGAN, T., HAYNES, G. & NOLAND, M. (1999) Health care costs and
participation in fitness programming. American Journal of Health Behavior, 23,
43-51.

ELBEL, R., ALDANA, S., BLOSWICK, D. & LYON, J. L. (2003) A pilot study
evaluating a peer led and professional led physical activity intervention with
blue-collar employees. Work, 21, 199-210.

ELO, A. L. & LEPPANEN, A. (1999) Efforts of health promotion teams to
improve the psychosocial work environment. Journal of Occupational Health
Psychology, 4, 87-94.
161

EMMONS, K. M., LINNAN, L., ABRAMS, D. & LOVELL, H. J. (1996) Women
who work in manufacturing settings: Factors influencing their participation in
worksite health promotion programs. Womens Health Issues, 6, 74-81.

ENGBERS, L. H., VAN POPPEL, M. N., CHIN, A. P. M. & VAN, M. W. (2005)
Worksite health promotion programs with environmental changes: a
systematic review. American Journal of Preventive Medicine, 29, 61-70.

ENOCH, M., POTTER, S. & SAELENSMINDE, K. (2003) Encouraging the
commercial sector to help employees to change their travel behaviour.
TRANSPORT POLICY, 10, 51-8.

EVANOFF, B. (2006) Physical activity, psychological complaints, and
occupational health. Occupational & Environmental Medicine, 63, 2-3.

EYLER, A. A. & VEST, J. R. (2002) Environmental and policy factors related
to physical activity in rural white women. Women & Health, 36, 111-121.
FELTON, G. M., PARSONS, M. A. & BARTOCES, M. G. (1997) Demographic
factors: Interaction effects on health-promoting behavior and health related
factors. Public Health Nursing, 14, 361-367.

FINE, A., WARD, M., BURR, M., TUDOR-SMITH, C. & KINGDON, A. (2004)
Health promotion in small workplaces - A feasibility study. Health Education
Journal, 63, 334-346.

FISHER, B., GOLASZEWSKI, T. & BARR, D. (1999) Measuring worksite
resources for employee heart health. American Journal of Health Promotion,
13, 325-332.

FORREST, K. Y., BUNKER, C. H., KRISKA, A. M., UKOLI, F. A., HUSTON,
S. L. & MARKOVIC, N. (2001) Physical activity and cardiovascular risk factors
in a developing population. Medicine & Science in Sports & Exercise, 33,
1598-1604.
162

FORUM, T. N. C. (2001) Cycling works! How employers can benefit from
increased cycling. NATIONAL CYCLING FORUM LEAFLET. 2001/02.

FRAMPTON, S. B., BROCHU, S. & MURRAY, J. (1996) Creative strategies
for promotion of worksite health services: The Employee Ambassador
Program. American Journal of Health Promotion, 11, 10-11.

FUKAHORI, M., AONO, H., SAITO, I., IKEBE, T. & OZAWA, H. (1999)
Program of exercise training as Total Health Promotion Plan and its
evaluation. Journal of Occupational Health, 41, 76-82.

GARDNER, G. (1998) TRANSPORT IMPLICATIONS OF LEISURE
CYCLING. TRL REPORT, 347, 14.

GARDNER, G. (1999) Identifying potential cyclists. TRANSPORT PLANNING,
POLICY AND PRACTICE. PROCEEDINGS OF SEMINAR B, AET
EUROPEAN TRANSPORT CONFERENCE, 27-29 SEPTEMBER 1999,
CAMBRIDGE, UK. VOLUME P430. 1999/09. pp405-14.

GEBHARDT, W. A. (1997) Health behaviour goal model: Towards a
theoretical framework for health behaviour change, Leiden, Netherlands,
Leiden University Press.

GOETZEL, R. Z., JACOBSON, B. H., ALDANA, S. G., VARDELL, K. & YEE,
L. (1998) Health care costs of worksite health promotion participants and nonparticipants. Journal of Occupational & Environmental Medicine, 40, 341-6.

GRANDJEAN, P. W., ODEN, G. L., CROUSE, S. F., BROWN, J. A. &
GREEN, J. S. (1996) Lipid and lipoprotein changes in women following 6
months of exercise training in a worksite fitness program. Journal of Sports
Medicine & Physical Fitness, 36, 54-59.

163

GROSCH, J. W., ALTERMAN, T., PETERSEN, M. R. & MURPHY, L. R.
(1998) Worksite health promotion programs in the US: Factors associated
with availability and participation. American Journal of Health Promotion, 13,
36-45.

HALLAM, J. & PETOSA, R. (1998) A worksite intervention to enhance social
cognitive theory constructs to promote exercise adherence. American Journal
of Health Promotion, 13, 4-7.

HAMMERMEISTER, J. J., PAGE, R. M. & DOLNY, D. (2000) Psychosocial,
behavioral, and biometric characteristics of stages of exercise adoption.
Psychological Reports, 87, 205-217.

HANSEN, M., LILJEBLAD, K. & YOSHIDA, C. (1998) TRANSPORTATION
MANAGEMENT PLAN UPDATE. Transportation Research Record 1618, 111115.

HARAHOUSOU, Y., KABITSIS, C., MATSOUKA, O., TRIGONIS, I. &
TZETZIS, G. (2002) Employees' aspects, needs and motives for involvement
in a corporate fitness program in Greece. ACHPER Healthy Lifestyles Journal
49, 11-16.

HARMA, M. (2002) Worksite physical activity--a useful, but not sufficient
action for promoting work-related health and productivity. Scandinavian
Journal of Work, Environment & Health, 28, 73-4.

HARRELL, J. S., JOHNSTON, L. F., GRIGGS, T. R., SCHAEFER, P., CARR,
E. G., JR., MCMURRAY, R. G., MEIBOHM, A. R., MUNOZ, S., RAINES, B. N.
& WILLIAMS, O. D. (1996) An occupation based physical activity intervention
program: improving fitness and decreasing obesity. AAOHN Journal, 44, 377384.

164

HART, L. E. & SESSO, H. D. (2001) Physical activity and mortality:
differences between men and women. Clinical Journal of Sport Medicine, 11,
128.

HAYASHI, T., TSUMURA, K., SUEMATSU, C., OKADA, K., FUJII, S. &
ENDO, G. (1999) Walking to work and the risk for hypertension in men: the
Osaka Health Survey. Annals of Internal Medicine, 131, 21-6.

HEANEY, C. A. & GOETZEL, R. Z. (1997) A review of health-related
outcomes of multi-component worksite health promotion programs. American
Journal of Health Promotion, 11, 290-307.

HENDRIKSEN, I. J., ZUIDERVELD, B., KEMPER, H. C. & BEZEMER, P. D.
(2000) Effect of commuter cycling on physical performance of male and
female employees. Medicine & Science in Sports & Exercise, 32, 504-510.

HERRICK, A. B., STONE, W. J. & METTLER, M. M. (1997) Stages of change,
decisional balance, and self-efficacy across four health behaviors in a
worksite environment. American Journal of Health Promotion, 12, 49-56.

HILL, J. O. & PETERS, J. C. (1998) Environmental contributions to the obesity
epidemic. Science, 280, 1371-4.

HILLSDON, M. (2005) The effectiveness of public health interventions for
increasing physical activity among adults: a review of reviews - evidence
briefing. Second edition. HDA Evidence Briefing.

HILLSDON, M. & THOROGOOD, M. (1996) A systematic review of physical
activity promotion strategies. Br J Sports Med, 30, 84-89.

HOLMAN, C. D. J., CORTI, B., DONOVAN, R. J. & JALLEH, G. (1998)
Association of the health-promoting workplace with trade unionism and other
industrial factors. American Journal of Health Promotion, 12, 325-334.

165

HOPE, A., KELLEHER, C. C. & O'CONNOR, M. (1998) Lifestyle practices and
the health promoting environment of hospital nurses. Journal of Advanced
Nursing, 28, 438-447.

HOURANI, L. L. & HURTADO, S. L. (2000) Total quality leadership in the U.S.
Navy: effective for health promotion activities? Preventive Medicine, 30, 478484.

HUNT, M. K., BARBEAU, E. M., LEDERMAN, R., STODDARD, A. M.,
CHETKOVICH, C., GOLDMAN, R., WALLACE, L. & SORENSEN, G. (2007)
Process evaluation results from the Healthy Directions-Small Business study.
Health Education & Behavior, 34, 90-107.

JACKSON, C., SMITH, R. A. & CONNER, M. (2003) Applying an extended
version of the theory of planned behaviour to physical activity. Journal of
Sports Sciences, 21, 119-133.

JANER, G., SALA, M. & KOGEVINAS, M. (2001) Health promotion traits at
worksites and risk factors for cancer. Scandinavian Journal of Work,
Environment & Health, 28, 141-157.

JOSHI, M. S. & SENIOR, V. (1998) Journey to work: the potential for modal
shift? Health Education Journal, 57, 212-223.

JURKOVICOVA, J., STEFANIKOVA, Z., SEVCIKOVA, L., SOBOTOVA, L. &
AGHOVA, L. (2006) Selected psychosocial and behavioural characteristics in
adult working Slovak population. Homeostasis in Health and Disease, 44, 5759.

KAEWTHUMMANUKUL, T. & BROWN, K. C. (2006) Determinants of
employee participation in physical activity: critical review of the literature.
AAOHN Journal, 54, 249-261.

166

KARVONEN, M. J. (1996) Physical activity for a healthy life. Research
Quarterly for Exercise & Sport 67, 213-215.

KARWOWSKI, W., SIEMIONOW, W. & GIELO-PERCZAK, K. (2003) Physical
neuroergonomics: The human brain in control of physical work activities.
Theoretical Issues in Ergonomics Science, 4, 175-199.

KATZ, D. L., O'CONNELL, M., YEH, M. C., NAWAZ, H., NJIKE, V.,
ANDERSON, L. M., CORY, S. & DIETZ, W. (2005) Public health strategies for
preventing and controlling overweight and obesity in school and worksite
settings: a report on recommendations of the Task Force on Community
Preventive Services. Morbidity & Mortality Weekly Report, 54, 1-12.

KAWAKAMI, N., HARATANI, T., IWATA, N., IMANAKA, Y., MURATA, K. &
ARAKI, S. (1999) Effects of mailed advice on stress reduction among
employees in Japan: A randomized controlled trial. Industrial Health, 37, 237242.

KELLEY, P. A. W. (2000) Health perceptions, physical self-efficacy, barriers to
exercise, and exercise behaviors as predictors of personal physical fitness
and physical readiness in Navy service members. (The Catholic University of
America) ** 2000; Ph.

KELLEY, P. L. (1996) Stress management strategies in the workplace: A
meta-analysis of stress intervention techniques. Dissertation Abstracts
International: Section B: The Sciences and Engineering, 56.

KELLY, M. P., MCDAID, D., LUDBROOK, A. & POWELL, J. (2005) Economic
appraisal of public health interventions: briefing paper. Health Development
Agency.

KELSEY, K. S., CAMPBELL, M. K., TESSARO, I., BENEDICT, S., BELTON,
L., FERNANDEZ, L. M., HENRIQUEZ-ROLDAN, C. & DEVELLIS, B. (2000)

167

Social support and health behaviors among blue-collar women workers.
American Journal of Health Behavior, 24, 434-443.

KELSEY, K. S., DEVELLIS, B. M., BEGUM, M., BELTON, L., HOOTEN, E. G.
& CAMPBELL, M. K. (2006) Positive affect, exercise and self-reported health
in blue-collar women. American Journal of Health Behavior, 30, 199-207.

KIMURA, T., OGUSHI, Y., TAKAHASHI, M., MUNAKATA, Y. & ISHII, S.
(2004) Association of health-related quality of life with health examination
including organic functions and lifestyles in Japanese employees. Quality of
Life Research, 13, 519-529.

KINGHAM, S., DICKINSON, J. & COPSEY, S. (2001) Travelling to work: will
people move out of their cars. TRANSPORT POLICY, 8, 151-60.

KIRJONEN, J., TELAMA, R., LUUKKONEN, R., KAARIA, S., KAILAKANGAS, L. & LEINO-ARJAS, P. (2006) Stability and prediction of physical
activity in 5-, 10-, and 28-year follow-up studies among industrial employees.
Scandinavian Journal of Medicine & Science in Sports, 16, 201-208.

KNIGHT, D. & WILLIAMS, R. (1999) In the business for change. SURVEYOR
7.1.99., 16-17.

KOHL, H. W., 3RD, DUNN, A. L., MARCUS, B. H. & BLAIR, S. N. (1998) A
randomized trial of physical activity interventions: design and baseline data
from project active. Medicine & Science in Sports & Exercise, 30, 275-83.

KOUVONEN, A., KIVIMAKI, M., COX, S. J., COX, T. & VAHTERA, J. (2005)
Relationship between work stress and body mass index among 45,810 female
and male employees. Psychosomatic Medicine, 67, 577-583.

KOUVONEN, A., KIVIMAKI, M., ELOVAINIO, M., VIRTANEN, M., LINNA, A. &
VAHTERA, J. (2005) Job strain and leisure-time physical activity in female
and male public sector employees. Preventive Medicine, 41, 532-539.
168

KOUVONEN, A., KIVIMAKI, M., VAANANEN, A., HEPONIEMI, T.,
ELOVAINIO, M., LA-MURSULA, L., VIRTANEN, M., PENTTI, J., LINNA, A. &
VAHTERA, J. (2007) Job strain and adverse health behaviors: the Finnish
Public Sector Study. Journal of Occupational & Environmental Medicine, 49,
68-74.

KOUVONEN, A., KIVIMAKI, M., VIRTANEN, M., HEPONIEMI, T.,
ELOVAINIO, M., PENTTI, J., LINNA, A. & VAHTERA, J. (2006) Effort-reward
imbalance at work and the co-occurrence of lifestyle risk factors: crosssectional survey in a sample of 36,127 public sector employees. BMC Public
Health, 6, 24.

KREMERS, S. P. J., VISSCHER, T. L. S., BRUG, J., PAW, M. J. M. C.,
SCHOUTEN, E. G., SCHUIT, A. J., SEIDELL, J. C., VAN BAAK, M. A., VAN
MECHELEN, W., KEMPER, H. C. G., KOK, F. J., SARIS, W. H. M. &
KROMHOUT, D. (2005) Netherlands Research programme weight Gain
prevention (NHF-NRG): rationale, objectives and strategies. European Journal
of Clinical Nutrition, 59, 498-507.

KWAK, L., KREMERS, S. P. J., VAN BAAK, M. A. & BRUG, J. (2006)
Participation rates in worksite-based intervention studies: health promotion
context as a crucial quality criterion. Health Promotion International, 21, 6669.

LALLUKKA, T., SARLIO-LAHTEENKORVA, S., ROOS, E., LAAKSONEN, M.,
RAHKONEN, O. & LAHELMA, E. (2004) Working conditions and health
behaviours among employed women and men: the Helsinki Health Study.
Preventive Medicine, 38, 48-56.

LANDSBERGIS, P. A., SCHNALL, P. L., DEITZ, D. K., WARREN, K.,
PICKERING, T. G. & SCHWARTZ, J. E. (1998) Job strain and health
behaviors: Results of a prospective study. American Journal of Health
Promotion, 12, 237-245.
169

LANE, A., MILLS, M. & TERRY, P. (1998) Mood regulation among corporate
workers: Effects of exercise on mood. Journal of Sports Sciences, 16, 92.

LAWRENCE, S. A. (2002) Behavioral interventions to increase physical
activity. Journal of Human Behavior in the Social Environment, 6, 25-44.

LEAF, D. A., PARKER, D. L. & SCHAAD, D. (1997) Changes in VO2max,
physical activity, and body fat with chronic exercise: effects on plasma lipids.
Medicine & Science in Sports & Exercise, 29, 1152-1159.

LECHNER, L., DE, V. H., ADRIAANSEN, S. & DRABBELS, L. (1997) Effects
of an employee fitness program on reduced absenteeism. Journal of
Occupational & Environmental Medicine, 39, 827-831.

LI, C. L., TSENG, H. M., TSENG, R. F. & LEE, S. J. (2006) The effectiveness
of an aerobic exercise intervention on worksite health-related physical fitness-a case in a high-tech company. Chang Gung Medical Journal, 29, 100-106.

LINNAN, L. A. & MARCUS, B. (2001) Worksite-based physical activity
programs and older adults: current status and priorities for the future.
Programmes d ' exercices physiques a faire sur son lieu de travail pour des
adultes ages. Journal of Aging & Physical Activity 9, S59-S70.

LINNAN, L. A., SORENSEN, G., COLDITZ, G., KLAR, N. & EMMONS, K. M.
(2001) Using theory to understand the multiple determinants of low
participation in worksite health promotion programs. Health Education &
Behavior, 28, 591-607.

LLOYD, P. J. & FOSTER, S. L. (2006) Creating healthy, high-performance
workplaces: Strategies from health and sports psychology. Consulting
Psychology Journal: Practice and Research, 58, 23-39.

170

LUSK, S. L. (1997) Health promotion and disease prevention in the worksite.
Annual Review of Nursing Research, 15, 187-213.

MARCUS, B. H. (1997) Initiation and maintenance of exercise behavior. IN
GOCHMAN, D. S. (Ed.) Handbook of Health Behaviour Research. New York,
NY, US, Plenum Press.

MARCUS, B. H. & FORSYTH, L. H. (1999) How are we doing with physical
activity? American Journal of Health Promotion, 14, 118-124.

MARSHALL, A. L. (2004) Challenges and opportunities for promoting physical
activity in the workplace. Journal of Science & Medicine in Sport, 7, 60-66.

MAS, F. S., PAPENFUSS, R. L. & GUERRERO, J. J. (1997) Hispanics and
worksite health promotion: review of the past, demands for the future. Journal
of Community Health, 22, 361-71.

MATSON-KOFFMAN, D. M., BROWNSTEIN, J. N., NEINER, J. A.,
GREANEY, M. L., MATSON-KOFFMAN, D. M., BROWNSTEIN, J. N.,
NEINER, J. A. & GREANEY, M. L. (2005) A site-specific literature review of
policy and environmental interventions that promote physical activity and
nutrition for cardiovascular health: what works? American Journal of Health
Promotion, 19, 167-193.

MCCLINTOCK, H. & CLEARY, J. (1997) Nottingham employers take up the
Cycle Challenge. Town and Country Planning, October 1997, 273-275.

MCCLINTOCK, H. & SHACKLOCK, V. (1996) Alternative transport plans.
Encouraging the role of employers in changing staff commuter travel modes.
Town Planning Review 67.

MOY, F., SALLAM, A. A. & WONG, M. (2006) The results of a worksite health
promotion programme in Kuala Lumpur, Malaysia. Health Promotion
International, 21, 301-310.
171

MUTO, T., SAITO, T. & SAKURAI, H. (1996) Factors associated with male
workers' participation in regular physical activity. Industrial Health, 34, 307321.

NEWMAN, B. (1999) Penalties, incentives and wellness programs after
HIPAA. Employee Benefits Journal, 24, 29-32.

NISBETH, O., KLAUSEN, K. & ANDERSEN, L. B. (2000) Effectiveness of
counselling over 1 year on changes in lifestyle and coronary heart disease risk
factors. Patient Education and Counseling, 40, 121-131.

NURMINEN, E., MALMIVAARA, A., ILMARINEN, J., YLOSTALO, P.,
MUTANEN, P., AHONEN, G. & ARO, T. (2002) Effectiveness of a worksite
exercise program with respect to perceived work ability and sick leaves
among women with physical work. Scandinavian Journal of Work,
Environment & Health, 28, 85-93.

O'DRISCOLL, M. P., PIERCE, J. L. & COGHLAN, A. M. (2006) The
psychology of ownership - Work environment structure, organizational
commitment, and citizenship behaviors. Group & Organization Management,
31, 388-416.

OGILVIE, D., EGAN, M., HAMILTON, V. & PETTICREW, M. (2005)
Systematic reviews of health effects of social interventions: 2. Best available
evidence: how low should you go? Journal of Epidemiology & Community
Health, 59, 886-92.

OGILVIE, D., HAMILTON, V., EGAN, M. & PETTICREW, M. (2005)
Systematic reviews of health effects of social interventions: 1. Finding the
evidence: how far should you go? Journal of Epidemiology & Community
Health, 59, 804-8.

172

OLDENBURG, B. & HARRIS, D. (1996) The workplace as a setting for
promoting health and preventing disease. Homeostasis in Health and
Disease, 37, 226-232.

O'REILLY, S. (2006) Heart of the matter. Occupational Health, 58, 20.
OZMINKOWSKI, R. J., GOETZEL, R. Z., SANTORO, J., SAENZ, B. J., ELEY,
C. & GORSKY, B. (2004) Estimating risk reduction required to break even in a
health promotion program. American Journal of Health Promotion, 18, 316325.

OZMINKOWSKI, R. J., DUNN, R. L., GOETZEL, R. Z., CANTOR, R. I.,
MURNANE, J. & HARRISON, M. (1999) A return on investment evaluation of
the Citibank, N.A., health management program. American Journal of Health
Promotion, 14, 31-43.

OZMINKOWSKI, R. J., GOETZEL, R. Z., SMITH, M. W., CANTOR, R. I.,
SHAUGHNESSY, A. & HARRISON, M. (2000) The impact of the Citibank, NA,
health management program on changes in employee health risks over time.
Journal of Occupational & Environmental Medicine, 42, 502-11.

PAYNE, N., JONES, F. & HARRIS, P. (2002) The impact of working life on
health behavior: the effect of job strain on the cognitive predictors of exercise.
Journal of Occupational Health Psychology, 7, 342-353.

PAYNE, N., JONES, F. & HARRIS, P. R. (2005) The impact of job strain on
the predictive validity of the theory of planned behaviour: an investigation of
exercise and healthy eating. British Journal of Health Psychology, 10, 115131.

PEEL, G. R. & BOOTH, M. L. (2001) Impact evaluation of the Royal Australian
Air Force health promotion program. Aviation Space & Environmental
Medicine, 72, 44-51.

173

PELLETIER, K. R. (1997) Clinical and cost outcomes of multifactorial,
cardiovascular risk management interventions in worksites: a comprehensive
review and analysis. Journal of Occupational & Environmental Medicine, 39,
1154-69.

PELLETIER, K. R. (2001) A review and analysis of the clinical costeffectiveness studies of comprehensive health promotion and disease
management programs in the worksite: 1998-2000 update. American Journal
of Health Promotion, 16, 107-116.

PIAZZA, J., CONRAD, K. & WILBUR, J. (2001) Exercise behavior among
female occupational health nurses. Influence of self efficacy, perceived health
control, and age. AAOHN Journal, 49, 79-86.

POPHAM, F. & MITCHELL, R. (2006) Leisure time exercise and personal
circumstances in the working age population: Longitudinal analysis of the
British household panel survey. Journal of Epidemiology & Community Health,
60, 270-274.

PRICE, G., MACKAY, S. & SWINBURN, B. (2000) The Heartbeat Challenge
programme: promoting healthy changes in New Zealand workplaces. Health
Promotion International, 15, 49-55.

PROPER, K. I., CERIN, E. & OWEN, N. (2006) Neighborhood and Individual
Socio-Economic Variations in the Contribution of Occupational Physical
Activity to Total Physical Activity. Journal of Physical Activity & Health, 3, 179190.

PROPER, K. I. & HILDEBRANDT, V. H. (2006) Physical activity among Dutch
workers--differences between occupations. Preventive Medicine, 43, 42-45.

RIEDEL, J. E., LYNCH, W., BAASE, C., HYMEL, P. & PETERSON, K. W.
(2001) The effect of disease prevention and health promotion on workplace

174

productivity: a literature review. American Journal of Health Promotion, 15,
167-91.

RUSSELL, W. D., DZEWALTOWSKI, D. A. & RYAN, G. J. (1999) The
effectiveness of a point-of-decision prompt in deterring sedentary behavior.
American Journal of Health Promotion, 13, 257-9.

SAARNI, H., LAINE, M., NIEMI, L. & PENTTI, J. (2001) Health promotion in
the Finnish shipping industry. International Maritime Health, 52, 44-58.

SCHILLING, J., FAISST, K., LEE, C. Y., CANDINAS, B. & GUTZWILLER, F.
(2005) The Check Bus Project and its effectiveness on health promotion at
work. Journal of Occupational Health, 47, 136-142.

SCHNEIDER, S. & BECKER, S. (2005) Prevalence of physical activity among
the working population and correlation with work-related factors: results from
the first German National Health Survey. Journal of Occupational Health, 47,
414-423.

SCHOFIELD, G., BADLANDS, H. & OLIVER, M. (2005) Objectively-measured
physical activity in New Zealand workers. Journal of Science & Medicine in
Sport, 8, 143-151.

SCHULT, T. M. K., MCGOVERN, P. M., DOWD, B. & PRONK, N. P. (2006)
The future of health promotion/disease prevention programs: The incentives
and barriers faced by stakeholders. Journal of Occupational and
Environmental Medicine, 48, 541-548.

SHANNON, C. (1997) Pedal power. Nursing Times, 93, 36-37.

SHANNON, T., GILES-CORTI, B., PIKORA, T., BULSARA, M., SHILTON, T.
& BULL, F. (2006) Active commuting in a university setting: Assessing
commuting habits and potential for modal change. Transport Policy, 13, 240253.
175

SHARPE, P. A., GRANNER, M. L., HUTTO, B. & AINSWORTH, B. E. (2004)
Association of environmental factors to meeting physical activity
recommendations in two South Carolina counties. American Journal of Health
Promotion, 18, 251-257.

SHAW, K., GENNAT, H., O'ROURKE, P. & DEL MAR, C. (2006) Exercise for
overweight or obesity. Cochrane Database of Systematic Reviews 2006,
Issue 4. Art. No.: CD003817. DOI: 10.1002/14651858.CD003817.pub3.

SHEPHARD, R. J. (1996) Worksite fitness and exercise programs: a review of
methodology and health impact. American Journal of Health Promotion, 10,
436-452.

SHEPHARD, R. J. (1997) What is the optimal type of physical activity to
enhance health? British Journal of Sports Medicine, 31, 277-284.

SHEPHARD, R. J. (2000) Worksite health promotion and the older worker.
International Journal of Industrial Ergonomics, 25, 465-475.

SHIRASAYA, K., MIYAKAWA, M., YOSHIDA, K., TANAKA, C., SHIMADA, N.
& KONDO, T. (1999) New approach in the evaluation of a fitness program at a
worksite. Journal of Occupational & Environmental Medicine, 41, 195-201.

SKARGREN, E. & OBERG, B. (1999) Effects of an exercise programme on
organizational/psychosocial and physical work conditions, and psychosomatic
symptoms. Scandinavian Journal of Rehabilitation Medicine, 31, 109-115.

SORENSEN, G., BARBEAU, E., STODDARD, A. M., HUNT, M. K.,
KAPHINGST, K. & WALLACE, L. (2005) Promoting behavior change among
working-class, multiethnic workers: results of the healthy directions--small
business study. American Journal of Public Health, 95, 1389-1395.

176

SPENCER, L. S., PRATT, D. S. & HAUSMAN, A. (1996) Using health benefits
as an incentive to change employee health risks: preliminary program results.
Employee Benefits Journal, 21, 26-9.

STAHL, T., RUTTEN, A., NUTBEAM, D. & KANNAS, L. (2002) The
importance of policy orientation and environment on physical activity
participation - a comparative analysis between Eastern Germany, Western
Germany and Finland. Health Promotion International, 17, 235-246.

STEELE, R. & MUMMERY, K. (2003) Occupational physical activity across
occupational categories. Journal of Science & Medicine in Sport, 6, 398-407.

STEIN, A. D., KAREL, T. & ZUIDEMA, R. (1999) Carrots and sticks: impact of
an incentive/disincentive employee flexible credit benefit plan on health status
and medical costs. American Journal of Health Promotion, 13, 260-7.

STEIN, A. D., SHAKOUR, S. K. & ZUIDEMA, R. A. (2000) Financial
incentives, participation in employer-sponsored health promotion, and
changes in employee health and productivity: HealthPlus Health Quotient
Program. Journal of Occupational & Environmental Medicine, 42, 1148-1155.

STEPHENSON, D. & DELOWERY, M. (2005) Integration of occupational
health services in the federal sector. Journal of Workplace Behavioral Health,
20, 307-323.

STRYCKER, L. A., FOSTER, L. S., PETTIGREW, L., DONNELLY-PERRY, J.,
JORDAN, S. & GLASGOW, R. E. (1997) Steering committee enhancements
on health promotion program delivery. American Journal of Health Promotion,
11, 437-440.

STUTTS, W. C. (2002) Physical activity determinants in adults. Perceived
benefits, barriers, and self efficacy. AAOHN Journal, 50, 499-507.

177

SUGIURA, H., SUGIURA, H., KAJIMA, K., MIRBOD, S. M., IWATA, H. &
MATSUOKA, T. (2002) Effects of long-term moderate exercise and increase
in number of daily steps on serum lipids in women: randomised control trial.
BMC Women's Health, 2.

SUGITA, M., OTAHARA, Y., FUJISHIGE, T., SATO, K., TADA, A.,
YAMAMOTO, M., TAKEOKA, Y., SUZUKI, M., MINOWA, H. & HATTORI, Y.
(2002) Difference between consciousness of intervention for improving
lifestyle by public health nurses and recipients of a company health check.
Journal of Epidemiology, 12, 287-294.

TAKAO, S., KAWAKAMI, N. & OHTSU, T. (2003) Occupational class and
physical activity among Japanese employees. Social Science & Medicine, 57,
2281-2289.

TELFER, B. (2003) Increase in cycling to work in Sydney: analysis of journeyto-work census data from 1996 and 2001. Health Promotion Journal of
Australia, 14, 222-224.

THOGERSEN-NTOUMANI, C. & FOX, K. R. (2005) Physical activity and
mental well-being typologies in corporate employees: A mixed methods
approach. Work and Stress, 19, 50-67.

THOMPSON, B., HANNON, P. A., BISHOP, S. K., WEST, B. E., PETERSON,
A. K. & BERESFORD, S. A. A. (2005) Factors related to participatory
employee advisory boards in small, blue-collar worksites. American Journal of
Health Promotion, 19, 430-437.

THOMPSON, S. E., SMITH, B. A. & BYBEE, R. E. (2005) Factors influencing
participation in Worksite Wellness Programs among minority and underserved
populations. Family & Community Health, 28, 267-273.

178

TJOSVOLD, D., JOHNSON, D. W., JOHNSON, R. T. & SUN, H. (2003) Can
interpersonal competition be constructive within organizations? Journal of
Psychology, 137, 63-84.

TREASURE, D. C. & LOX, C. L. (1997) Determinants of physical activity
behavior in African-American Head Start employees. Journal of Instructional
Psychology, 24, 135-139.

TRISH, S. (2002) Reshaping the bottom line. Far Eastern Economic Review,
165, 57.

TUDOR-LOCKE, C. & CHAN, C. B. (2006) An Exploratory Analysis of
Adherence Patterns and Program Completion of a Pedometer-Based Physical
Activity Intervention. Journal of Physical Activity & Health, 3, 210-220.

VAN DEN HEUVEL, S. G., DE LOOZE, M. P., HILDEBRANDT, V. H. & THE,
K. H. (2003) Effects of software programs stimulating regular breaks and
exercises on work-related neck and upper-limb disorders. Scandinavian
Journal of Work, Environment & Health, 29, 106-116.

VAN DEN HEUVEL, S. G., HEINRICH, J., JANS, M. P., VAN DER BEEK, A.
J. & BONGERS, P. M. (2005) The effect of physical activity in leisure time on
neck and upper limb symptoms. Preventive Medicine, 41, 260-267.

WAIKAR, A., BRADSHAW, M. E. & TATE, U. (1997) Improving marketability
of exercise programs: implications for health promotion in the workplace.
Health Marketing Quarterly, 14, 91-106.

WARDMAN, M., TIGHT, M. & PAGE, M. (2007) Factors influencing the
propensity to cycle to work. Transportation Research Part A-Policy and
Practice, 41, 339-350.

179

WHITE, K. & JACQUES, P. H. (2007) Combined diet and exercise
intervention in the workplace: effect on cardiovascular disease risk factors.
AAOHN Journal, 55, 109-114.

WILSON, K. S. & SPINK, K. S. (2006) Exploring Older Adults' Social
Influences for Physical Activity. Activities, Adaptation & Aging, 30, 47-60.

WILSON, M. G., HOLMAN, P. B. & HAMMOCK, A. (1996) A comprehensive
review of the effects of worksite health promotion on health-related outcomes.
American Journal of Health Promotion, 10, 429-435.

WONG, M. L., KOH, D. & LEE, M. H. (1998) Assess workers' needs and
preferences first before planning a physical fitness programme: findings from
a polytechnic institute in Singapore. Occupational Medicine (Oxford), 48, 3744.

WORTHINGTON, A. (2004) A joined up approach to the promotion of physical
activity and health. Leisure Manager, 22, 14-16.

YANCEY, A. K., MCCARTHY, W. J., HARRISON, G. G., WONG, W. K.,
SIEGEL, J. M. & LESLIE, J. (2006) Challenges in improving fitness: results of
a community-based, randomized, controlled lifestyle change intervention.
Journal of Women's Health, 15, 412-429.
•

Excluded because not within the country profile (n= 30):

BOUTELLE, K. N., JEFFERY, R. W., MURRAY, D. M. & SCHMITZ, M. K.
(2001) Using signs, artwork, and music to promote stair use in a public
building. American Journal of Public Health, 91, 2004-6.

CAMPBELL, M. K., TESSARO, I., DEVELLIS, B., BENEDICT, S., KELSEY,
K., BELTON, L. & SANHUEZA, A. (2002) Effects of a tailored health
promotion program for female blue-collar workers: health works for women.
Preventive Medicine, 34, 313-323.
180

CARTER, M., GASKINS, S. & SHAW, L. (2005) Employee wellness program
in a small rural industry: employee evaluation. AAOHN Journal, 53, 244-248.

CHYOU, P. H., SCHEUER, D. & LINNEMAN, J. G. (2006) Assessment of
female participation in an employee 20-week walking incentive program at
Marshfield Clinic: a large multispecialty group practice. Clinical Medicine &
Research, 4, 256-265.

ELBEL, R., ALDANA, S., BLOSWICK, D. & LYON, J. L. (2003) A pilot study
evaluating a peer led and professional led physical activity intervention with
blue-collar employees. Work, 21, 199-210.

EMMONS, K. M., LINNAN, L. A., SHADEL, W. G., MARCUS, B. & ABRAMS,
D. B. (1999) The Working Healthy Project: a worksite health-promotion trial
targeting physical activity, diet, and smoking. Journal of Occupational &
Environmental Medicine, 41, 545-555.

GRIFFIN-BLAKE, C. S. & DEJOY, D. M. (2006) Evaluation of social-cognitive
versus stage-matched, self-help physical activity interventions at the
workplace. American Journal of Health Promotion, 20, 200-209.

HAINES, D. J., DAVIS, L., RANCOUR, P., ROBINSON, M., NEEL-WILSON,
T. & WAGNER, S. (2007) A pilot intervention to promote walking and wellness
and to improve the health of college faculty and staff. Journal of American
College Health, 55, 219-225.

HALLAM, J. S. & PETOSA, R. (2004) The long-term impact of a four-session
work-site intervention on selected social cognitive theory variables linked to
adult exercise adherence. Health Education & Behavior, 31, 88-100.

HERMAN, C. W., MUSICH, S., LU, C., SILL, S., YOUNG, J. M. & EDINGTON,
D. W. (2006) Effectiveness of an incentive-based online physical activity

181

intervention on employee health status. Journal of Occupational &
Environmental Medicine, 48, 889-895.

KAO, Y., LU, C. & HUANG, Y. (2002) Impact of a transtheoretical model on
the psychosocial factors affecting exercise among workers. Journal of Nursing
Research, 10, 303-310.

KERR, N. A., YORE, M. M., HAM, S. A. & DIETZ, W. H. (2004) Increasing
stair use in a worksite through environmental changes. American Journal of
Health Promotion, 18, 312-315.

LOW, D., GRAMLICH, M. & ENGRAM, B. W. (2007) Self-paced exercise
program for office workers: impact on productivity and health outcomes.
AAOHN Journal, 55, 99-105.

MARCUS, B. H., EMMONS, K. M., SIMKIN-SILVERMAN, L. R., LINNAN, L.
A., TAYLOR, E. R., BOCK, B. C., ROBERTS, M. B., ROSSI, J. S. &
ABRAMS, D. B. (1998) Evaluation of motivationally tailored vs. standard selfhelp physical activity interventions at the workplace. American journal of
health promotion, 12, 246-253.

NAPOLITANO, M. A., FOTHERINGHAM, M., TATE, D., SCIAMANNA, C.,
LESLIE, E., OWEN, N., BAUMAN, A. & MARCUS, B. (2003) Evaluation of an
internet-based physical activity intervention: a preliminary investigation.
Annals of Behavioral Medicine, 25, 92-99.

NAPOLITANO, M. A., LERCH, H., PAPANDONATOS, G. & MARCUS, B. H.
(2006) Worksite and communications-based promotion of a local walking
path. Journal of Community Health, 31, 326-342.

NICHOLS, J. F., WELLMAN, E., CAPAROSA, S., SALLIS, J. F., CALFAS, K.
J. & ROWE, R. (2000) Impact of a worksite behavioral skills intervention.
American Journal of Health Promotion, 14, 218-221.

182

PETERSON, T. R. & ALDANA, S. G. (1999) Improving exercise behavior: an
application of the stages of change model in a worksite setting. American
Journal of Health Promotion, 13, 229-232.

POLACSEK, M., O'BRIEN, L. M., LAGASSE, W. & HAMMAR, N. (2006) Move
& Improve: a worksite wellness program in Maine. Preventing Chronic
Disease, 3, A101.

PURATH, J. (2006) Comparison of the traits of physically active and inactive
women. Journal of the American Academy of Nurse Practitioners, 18, 234240.

PURATH, J. & MILLER, A. M. (2005) Predictors of improvement in women's
physical activity. Women & Health, 42, 57-75.

PURATH, J., MILLER, A. M., MCCABE, G. & WILBUR, J. (2004) A brief
intervention to increase physical activity in sedentary working women.
Canadian Journal of Nursing Research, 36, 76-91.

ROONEY, B., SMALLEY, K., LARSON, J. & HAVENS, S. (2003) Is knowing
enough? Increasing physical activity by wearing a pedometer. WMJ, 102, 3136.

SCHMITZ, K., FRENCH, S. A. & JEFFERY, R. W. (1997) Correlates of
changes in leisure time physical activity over 2 years: the Healthy Worker
Project. Preventive Medicine, 26, 570-579.

SMOLANDER, J., BLAIR, S. N. & KOHL, H. W., III (2000) Work ability,
physical activity, and cardiorespiratory fitness: 2-year results from Project
Active. Journal of Occupational & Environmental Medicine, 42, 906-910.

TESSARO, I., CAMPBELL, M., BENEDICT, S., KELSEY, K., HEISLERMACKINNON, J., BELTON, L. & DEVELLIS, B. (1998) Developing a worksite

183

health promotion intervention: Health works for women. American Journal of
Health Behavior, 22, 434-442.

TESSARO, I. A., TAYLOR, S., BELTON, L., CAMPBELL, M. K., BENEDICT,
S., KELSEY, K. & DEVELLIS, B. (2000) Adapting a natural (lay) helpers
model of change for worksite health promotion for women. Health Education
Research, 15, 603-614.

TUDOR-LOCKE, C. & CHAN, C. B. (2006) An Exploratory Analysis of
Adherence Patterns and Program Completion of a Pedometer-Based Physical
Activity Intervention. Journal of Physical Activity & Health, 3, 210-220.

WHITE, J. L. & RANSDELL, L. B. (2003) Worksite intervention model for
facilitating changes in physical activity, fitness, and psychological parameters.
Perceptual & Motor Skills, 97, 461-466.

YANCEY, A. K., MCCARTHY, W. J., TAYLOR, W. C., MERLO, A., GEWA, C.,
WEBER, M. D. & FIELDING, J. E. (2004) The Los Angeles Lift Off: a
sociocultural environmental change intervention to integrate physical activity
into the workplace. Preventive Medicine, 38, 848-856.
•

Excluded because the intervention is not aimed at employed adults (n=

17) :

ANDERSEN, R. E., FRANCKOWIAK, S. C., SNYDER, J., BARTLETT, S. J. &
FONTAINE, K. R. (1998) Can inexpensive signs encourage the use of stairs?
Results from a community intervention. Annals of Internal Medicine, 129, 3639.

EYLER, A. A., BROWNSON, R. C., KING, A. C., BROWN, D., DONATELLE,
R. J. & HEATH, G. (1997) Physical activity and women in the United States:
an overview of health benefits, prevalence, and intervention opportunities.
Women & Health, 26, 27-49.

184

FOSTER, C. & HILLSDON, M. (2004) Changing the environment to promote
health-enhancing physical activity. Journal of Sports Sciences, 22, 755-769.

HARBUTT, P. (2004) Future directions for TravelSmart in Victoria.
AUSTRALASIAN TRANSPORT RESEARCH FORUM (ATRF), 27TH, 2004,
ADELAIDE, SOUTH AUSTRALIA, AUSTRALIA, VOL 27. 2004. 17P

HILLSDON, M., FOSTER, C. & THOROGOOD, M. (2005) Interventions for
promoting physical activity. Cochrane Database of Systematic Reviews, Issue
1. Art. No.: CD003180. DOI: 10.1002/14651858.CD003180.pub2. .

KERR, J., EVES, F. & CARROLL, D. (2000) Posters can prompt less active
people to use the stairs. Journal of Epidemiology & Community Health, 54,
942.

KERR, J., EVES, F. & CARROLL, D. (2001) Six-month observational study of
prompted stair climbing. Preventive Medicine, 33, 422-7.

KERR, J., EVES, F. F. & CARROLL, D. (2001) The influence of poster
prompts on stair use: The effects of setting, poster size and content. British
Journal of Health Psychology, 6, 397-405.

LIBRETT, J. J., YORE, M. M. & SCHMID, T. L. (2003) Local ordinances that
promote physical activity: a survey of municipal policies. American Journal of
Public Health, 93, 1399-1403.

MARCUS, B. H., BOCK, B. C., PINTO, B. M., FORSYTH, L. H., ROBERTS,
M. B. & TRAFICANTE, R. M. (1998) Efficacy of an individualized,
motivationally-tailored physical activity intervention. Annals of Behavioral
Medicine, 20, 174-80.

MARCUS, B. H., WILLIAMS, D. M., DUBBERT, P. M., SALLIS, J. F., KING, A.
C., YANCEY, A. K., FRANKLIN, B. A., BUCHNER, D., DANIELS, S. R. &
CLAYTOR, R. P. (2006) Physical activity intervention studies: what we know
185

and what we need to know: a scientific statement from the American Heart
Association Council on Nutrition, Physical Activity, and Metabolism
(Subcommittee on Physical Activity); Council on Cardiovascular Disease in
the Young; and the Interdisciplinary Working Group on Quality of Care and
Outcomes Research. Circulation, 114, 2739-2752.

MOREAU, K. L., DEGARMO, R., LANGLEY, J., MCMAHON, C., HOWLEY, E.
T., BASSETT, D. R., JR. & THOMPSON, D. L. (2001) Increasing daily walking
lowers blood pressure in postmenopausal women. Medicine & Science in
Sports & Exercise, 33, 1825-31.

NAUMANEN, P. (2006) The health promotion of aging workers from the
perspective of occupational health professionals. Public Health Nursing, 23,
37-45.

OGILVIE, D., EGAN, M., HAMILTON, V. & PETTICREW, M. (2004) Promoting
walking and cycling as an alternative to using cars: systematic review. BMJ,
329, 763.

RUSSELL, W. D. & HUTCHINSON, J. (2000) Comparison of health promotion
and deterrent prompts in increasing use of stairs over escalators. Perceptual
& Motor Skills, 91, 55-61.

SALLIS, J. F., BAUMAN, A. & PRATT, M. (1998) Environmental and policy
interventions to promote physical activity. American Journal of Preventive
Medicine, 15, 379-397.

VEITCH, J., CLAVISI, O. & OWEN, N. (1999) Physical activity initiatives for
male factory workers: gatekeepers' perceptions of potential motivators and
barriers. Australian & New Zealand Journal of Public Health, 23, 505-510.
•

Excluded because the intervention is not initiated or endorsed by the
employer (n= 32):
186

ALLEN, G. (2003) Evidence for practice. Fitness levels and worker
absenteeism. AORN Journal, 78, 854-857.

BLAKE, S. M., CASPERSEN, C. J., FINNEGAN, J., CROW, R. A.,
MITTLEMARK, M. B. & RINGHOFER, K. R. (1996) The shape up challenge: a
community-based worksite exercise competition. American Journal of Health
Promotion, 11, 23-34.

BRAND, R., SCHLICHT, W., GROSSMAN, K. & DUHNSEN, R. (2006) Effects
of a physical exercise intervention on employees'perceptions quality of life: a
randomized controlled trial. Sozial- und Praventivmedizin, 51, 14-23.

DISHMAN, R. K. & BUCKWORTH, J. (1996) Increasing physical activity: a
quantitative synthesis. Medicine & Science in Sports & Exercise, 28, 706-719.

EATON, C. B. & MENARD, L. M. (1998) A systematic review of physical
activity promotion in primary care office settings. British Journal of Sports
Medicine, 32, 11-6.

ELLIOT, D. L., GOLDBERG, L., KUEHL, K. S., MOE, E. L., BREGER, R. K. R.
& PICKERING, M. A. (2007) The PHLAME (Promoting Healthy Lifestyles:
Alternative Models' Effects) firefighter study: Outcomes of two models of
behavior change. Journal of Occupational & Environmental Medicine, 49, 20413.

FRANCIS, J. (1996) SOUTHAMPTON COMMUTER PLANS FOR LOCAL AIR
QUALITY MANAGEMENT. LOCAL GOVERNMENT POLICY MAKING, 23,
31-36.

KAEWTHUMMANUKUL, T. (2005) Predictors of exercise participation among
Thai female hospital nurses. (The University of Alabama at Birmingham) **
2003; Ph.

187

KAHN, E. B., RAMSEY, L. T., BROWNSON, R. C., HEATH, G. W., HOWZE,
E. H., POWELL, K. E., STONE, E. J., RAJAB, M. W. & CORSO, P. (2002)
The effectiveness of interventions to increase physical activity. A systematic
review. American Journal of Preventive Medicine, 22, 73-107.

KERNER, M. S. & GROSSMAN, A. H. (1998) Attitudinal, social, and practical
correlates to fitness behavior: A test of the theory of planned behavior.
Perceptual and Motor Skills, 87, 1139-1154.

KERR, J., EVES, F. & CARROLL, D. (2001) Encouraging stair use: stair-riser
banners are better than posters. American Journal of Public Health, 91, 11923.

KERR, J., EVES, F. F. & CARROLL, D. (2001) Getting More People on the
Stairs: The Impact of a New Message Format. Journal of Health Psychology,
6, 495-500.

KILLORAN, A., DOYLE, N., WALLER, S., WOHLGEMUTH, C. & CROMBIE,
H. (2006) Transport interventions promoting safe cycling and walking:
evidence briefing. National Institute for Health and Clinical Excellence. Jul
2006 55.

KING, A. C., REJESKI, W. J. & BUCHNER, D. M. (1998) Physical activity
interventions targeting older adults. A critical review and recommendations.
American Journal of Preventive Medicine, 15, 316-33.

KING, J. (2003) Healthy streets. Urban Design Quarterly, Summer 2003, 1718.

LUCOVE, J. C., HUSTON, S. L. & EVENSON, K. R. (2007) Workers'
perceptions about worksite policies and environments and their association
with leisure-time physical activity. American Journal of Health Promotion, 21,
196-200.

188

MACKINVEN, D. & WILKIE-EB (GLASGOW CITY COUNCIL, U. (1997) FIT
FOR LIFE - HEALTHY TRANSPORT MAKES SENSE. TRAFFIC
MANAGEMENT AND ROAD SAFETY. PROCEEDINGS OF SEMINAR K
HELD AT PTRC EUROPEAN TRANSPORT FORUM, BRUNEL
UNIVERSITY, 1-5 SEPTEMBER 1997. VOLUME P419. 1997/09. pp263-74.

MARCUS, B. H., OWEN, N., FORSYTH, L. H., CAVILL, N. A. & FRIDINGER,
F. (1998) Physical activity interventions using mass media, print media, and
information technology. American Journal of Preventive Medicine, 15, 362378.

MCMANUS, A., SMITH, J., MCMANUS, J., MACDONALD, E. & WILLIAMS,
M. (2005) Evaluation of an alternative transport initiative in Perth, Western
Australia, 2000-04. Health Promotion Journal of Australia, 16, 184-188.

MEROM, D., MILLER, Y., LYMER, S. & BAUMAN, A. (2005) Effect of
Australia's Walk to Work Day campaign on adults' active commuting and
physical activity behavior. American Journal of Health Promotion, 19, 159162.

MORRISON, D. S., PETTICREW, M. & THOMSON, H. (2003) What are the
most effective ways of improving population health through transport
interventions? Evidence from systematic reviews. Journal of Epidemiology &
Community Health, 57, 327-33.

MUTRIE, N., BLAMEY, A. & AITCHISON, T. (1996) Why do fewer women
choose stairs? Journal of Sports Sciences, 14, 16-17.

OHTA, M., OKUFUJI, T., MATSUSHIMA, Y. & IKEDA, M. (2004) The effect of
lifestyle modification on physical fitness and work ability in different
workstyles. Journal of Uoeh, 26, 411-421.

189

OJA, P., VUORI, I. & PARONEN, O. (1998) Daily walking and cycling to work:
their utility as health-enhancing physical activity. Patient Education &
Counseling, 33, S87-S94.

SAELENSMINDE, K. (2004) Cost-benefit analyses of walking and cycling
track networks taking into account insecurity, health effects and external costs
of motorized traffic. Transportation Research Part A-Policy and Practice, 38,
593-606.

SILVESTRI, L. (1997) Benefits of physical activity. Perceptual & Motor Skills,
84, 890.

STEELE, R. & CAPERCHIONE, C. (2005) The role of local government in
physical activity: employee perceptions. Health Promotion Practice, 6, 214218.

STEENSTRA, I. A., ANEMA, J. R., BONGERS, P. M., DE VET, H. C. &
KNOL, D. L. (2006) The effectiveness of graded activity for low back pain in
occupational healthcare. Occupational and Environmental Medicine, 63, 718725.

VAN AMELSVOORT, L. G., SPIGT, M. G., SWAEN, G. M. & KANT, I. (2006)
Leisure time physical activity and sickness absenteeism; a prospective study.
Occupational Medicine (Oxford), 56, 210-212.

WEBB, O. J. & EVES, F. F. (2005) Promoting stair use: single versus multiple
stair-riser messages. American Journal of Public Health, 95, 1543-4.

YANCEY, A. K., LEWIS, L. B., SLOANE, D. C., GUINYARD, J. J., DIAMANT,
A. L., NASCIMENTO, L. M. & MCCARTHY, W. J. (2004) Leading by example:
a local health department-community collaboration to incorporate physical
activity into organizational practice. Journal of Public Health Management &
Practice, 10, 116-123.

190

YOUNG, D. R., HASKELL, W. L., TAYLOR, C. B. & FORTMANN, S. P. (1996)
Effect of community health education on physical activity knowledge,
attitudes, and behavior. The Stanford Five-City Project. American Journal of
Epidemiology, 144, 264-74.
•

Excluded because a non English language paper (n=3):

ANDERSEN, L. B., KLAUSEN, K. & NISBETH, O. (2002) One-year effect of
health counseling on life style and risk factors of heart disease. Ugeskrift for
Laeger, 164, 1814-1818.

GERBER, H., KLOTZ, S. & NOLTE, A. (2004) Mit dem Rad zur Arbeit - Ein
Projekt zur Foerderung des Radverkehrs in der Stadt Bielefeld / Going to
Work by Bike - A Research Project to improve Traffic by Bicycle in the Town
of Bielefeld. STRASSENVERKEHRSTECHNIK, 48, 604-11.

KAMBER, M., MARTI, B., MARTIN, B. W. & TITZE, S. (1997) The "office in
motion" - preliminary results of a worksite intervention project focusing on
lifestyle physical activity. In Physical activity interventions, American College
of Sports Medicine Specialty Conference, October 19-21, 1997, Dallas, Texas
USA. Program and abstract book, Dallas, Tex., American College of Sports
Medicine, 1997, p.35.
•

Excluded because there is no evidence of behaviour change (n=19):

AMUSA, L. O., THAGA, K. & TORIOLA, A. L. (2000) Alterations in the
physical-physiological profile of university female workers consequent to an
aerobic exercise training programme. Research Bi-Annual for Movement 17,
9-25.

BUNGUM, T. J., ORSAK, K. C. & CHNG, C. L. (1997) Factors affecting
exercise adherence at a worksite wellness program. American Journal of
Health Behavior, 21, 60-66.

191

CAMPBELL, M. K., TESSARO, I., DEVELLIS, B., BENEDICT, S., KELSEY,
K., BELTON, L. & HENRIQUEZ-ROLDAN, C. (2000) Tailoring and targeting a
worksite health promotion program to address multiple health behaviors
among blue-collar women. American Journal of Health Promotion, 14, 306313.

CARSTENSEN, B. (1998) Mini pause gymnastics. Journal of Manual &
Manipulative Therapy, 6, 37-42.

DALEY, A. J. & PARFITT, G. (1996) Good health--is it worth it? Mood states,
physical well-being, job satisfaction and absenteeism in members and nonmembers of a British corporate health and fitness club. Journal of
Occupational and Organizational Psychology, 69, 121-134.

DALEY, A. J. & PARFITT, G. (1996) Physical self-perceptions, aerobic
capacity and physical activity in male and female members of a corporate
health and fitness club. Perceptual & Motor Skills, 83, 1075-1082.

DONKIN, R. (2006) Working can damage your health. Human Resources, Jan
2006, 14.

FRANKLIN, P. D., ROSENBAUM, P. F., CAREY, M. P. & ROIZEN, M. F.
(2006) Using sequential e-mail messages to promote health behaviors:
evidence of feasibility and reach in a worksite sample. Journal of Medical
Internet Research, 8, e3.

GAMEZ, R., PARRA, D., PRATT, M., SCHMID, T. L. & . (2006) Muevete
Bogota: promoting physical activity with a network of partner companies.
Promotion et Education, 13, 138-143.

GATES, D., BREHM, B., HUTTON, S., SINGLER, M. & POEPPELMAN, A.
(2006) Changing the work environment to promote wellness: a focus group
study. AAOHN Journal, 54, 515-520.
192

GESELL, J. (2002) Physical activity programs in the workplace: why bother?
Wellspring 14, 1-2.

GORMAN, M. A. & GORMAN, M. A. (2002) Health care workers shape up.
Alberta RN, 58, 14.

KERR, J. & MCKENNA, J. (2000) A randomized control trial of new tailored
walking campaigns in an employee sample. Journal of Health Communication,
5, 265-279.

MCGLYNN, E. A., MCDONALD, T., CHAMPAGNE, L., BRADLEY, B. &
WALKER, W. (2003) The Business Case For a Corporate Wellness Program:
A Case Study of General Motors and the United Auto Workers Union. Field
Report 612.

POHJONEN, T. & RANTA, R. (2001) Effects of worksite physical exercise
intervention on physical fitness, perceived health status, and work ability
among home care workers: five-year follow-up. Preventive Medicine, 32, 465475.

PROPER, K. I., STAAL, B. J., HILDEBRANDT, V. H., VAN DER BEEK, A. J.
& VAN, M. W. (2002) Effectiveness of physical activity programs at worksites
with respect to work-related outcomes. Scandinavian Journal of Work,
Environment & Health, 28, 75-84.

SCIAMANNA, C. N., LEWIS, B., TATE, D., NAPOLITANO, M. A.,
FOTHERINGHAM, M. & MARCUS, B. H. (2002) User attitudes toward a
physical activity promotion website. Preventive Medicine, 35, 612-615.

SIMPSON, J. M., OLDENBURG, B., OWEN, N., HARRIS, D., DOBBINS, T.,
SALMON, A., VITA, P., WILSON, J. & SAUNDERS, J. B. (2000) The
Australian National Workplace Health Project: design and baseline findings.
Preventive Medicine, 31, 249-260.
193

VAN WIER, M. F., ARIENS, G. A., DEKKERS, J. C., HENDRIKSEN, I. J.,
PRONK, N. P., SMID, T. & VAN, M. W. (2006) ALIFE@Work: a randomised
controlled trial of a distance counselling lifestyle programme for weight control
among an overweight working population. BMC Public Health, 6, 140.

•

Excluded because there is no measure of physical activity (n= 15):

AITTASALO, M. & MIILUNPALO, S. (2006) Offering physical activity
counselling in occupational health care -- does it reach the target group?
Occupational Medicine (Oxford), 56, 55-58.

ALLEN, G. Q., LIPTON, S. G. & BROOKE, B. (1999) UNIQUE VOUCHER
PROGRAMS TO INCREASE ALTERNATIVE COMMUTING. Transportation
Research Record, No. 1669, 136-142.

ATLANTIS, E., CHOW, C. M., KIRBY, A., SINGH, M. A., ATLANTIS, E.,
CHOW, C. M., KIRBY, A. & SINGH, M. A. F. (2006) Worksite intervention
effects on sleep quality: a randomized controlled trial. Journal of Occupational
Health Psychology, 11, 291-304.

ATLANTIS, E., CHOW, C. M., KIRBY, A. & SINGH, M. F. (2004) An effective
exercise-based intervention for improving mental health and quality of life
measures: a randomized controlled trial. Preventive Medicine, 39, 424-434.

BULL, S. S., GILLETTE, C., GLASGOW, R. E. & ESTABROOKS, P. (2003)
Work site health promotion research: To what extent can we generalize the
results and what is needed to translate research to practice? Health Education
& Behavior, 30, 537-549.

CLEARY, J. & MCCLINTOCK, H. (2000) EVALUATION OF THE CYCLE
CHALLENGE PROJECT: A CASE STUDY OF THE NOTTINGHAM CYCLEFRIENDLY EMPLOYERS' PROJECT. Transport Policy, 7, 117-125
194

COLE, G., LEONARD, B., HAMMOND, S. & FRIDINGER, F. (1998) Using
"stages of behavioral change" constructs to measure the short-term effects of
a worksite-based intervention to increase moderate physical activity.
Psychological Reports, 82, 615-618.

CRUMP, C. E., EARP, J. A., KOZMA, C. M., HERTZ-PICCIOTTO, I., CRUMP,
C. E., EARP, J. A., KOZMA, C. M. & HERTZ-PICCIOTTO, I. (1996) Effect of
organization-level variables on differential employee participation in 10 federal
worksite health promotion programs. Health Education Quarterly, 23, 204-223.

ELBERSON, K. L., DANIELS, K. K. & MILLER, P. M. (2001) Structured and
nonstructured exercise in a corporate wellness program. A comparison of
physiological outcomes. Outcomes Management for Nursing Practice, 5, 8286.

HAMMOND, S. L., LEONARD, B. & FRIDINGER, F. (2000) The Centers for
Disease Control and Prevention Director's Physical Activity Challenge: an
evaluation of a worksite health promotion intervention. American Journal of
Health Promotion, 15, 17-20.

HOLDEN, G. (1996) Reinventing the wheel. Health services Journal, 1991,
24-25.

PRIEN, K. O. & PRIEN, E. P. (2003) A prescribed employee fitness program
and job-related attitudes. Psychological Reports, 93, 153-159.

SPORT ENGLAND (2004) The London plan for sport and physical activity:
action plan: working for an active and successful sporting capital 2004-2008.
Sport England May 2004 pp14.

VEITCH, J. (1997) Physical activity promotion for male factory workers: a
realistic option? Health Promotion Journal of Australia, 7, 169-174.

195

VOIT, S. (2001) Work-site health and fitness programs: Impact on the
employee and employer. Work, 16, 273 - 286.

•

Excluded because they could not be obtained within the time frame/
incomplete references (n= 25):

(2004) Selected Abstracts. American Journal of Health Promotion, 18, 7-11.

ADAMS, T. B. (2004) Examination of risk status transitions among active
employees in a comprehensive worksite health promotion program. .
American Journal of Health Promotion, 18, 335.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS (1997) REELING IN THOSE PARKING SPACES. AASHTO
INTERNATIONAL TRANSPORTATION OBSERVER, 4.

BALLINGER, M., BOSCHERT, G., MARTIN, L., MCDONALD, J. & PAYNE,
W. R. (2001) Development of a framework to facilitate the establishment of
'supportive environments' for nutrition and physical activity in workplaces and
recreational settings In Sports Medicine Australia, 2001: a sports medicine
odyssey: challenges, controversies and change: Australian Conference of
Science and Medicine in Sport 23-27 October 2001, Perth, WA, Dickson,
A.C.T., Sports Medicine Australia, c2001, p.83.

BROUGHTON, J. C., MOODE, F. M. & WIGGINS, M. S. (1998) An
examination of the commitment of university employees to physical activity.
KAHPERD Journal 34, 13-15.

CRESSWELL, J. (2006) Working well. HealthEX Specialist, 2006 Oct, 21-23.

DAVIS, M. J. (2004) VOLUNTEERS, INCENTIVES, COMPETITIONS AND
OTHER COST-EFFECTIVE STRATEGIES FOR IMPROVING TRANSIT
OPERATORS' HEALTH.
196

DREYFUSS, I. (2000) Exercise programs can boost workplace... studies show
that a healthy and happy worker can help the company's bottom line. New
Mexico Nurse, 45, 17.

FLAHERTY, M. (1997) Hospital employees get fit at on-site fitness centers.
Healthweek (Texas), 2, 8.

FLAHERTY, M. (1997) Hospital employees shape up at on-site fitness clubs.
NurseWeek (California Statewide Edition), 10, 8.

FLAHERTY, M. L. & ASHTON, G. M. (2000) GETTING EVERYONE INTO
THE BICYCLE ACT, OR HOW CHERRY GARCIA AND CHUNKY MONKEY
JOINED THE FUN.

GOETZEL, R. Z., KAHR, T. Y., ALDANA, S. G. & KENNY, G. M. (1996) An
evaluation of Duke University's Live for Life health promotion program and its
impact on employee health. American Journal of Health Promotion, 10, 340342.

GOW, K. (1997) Fun and fitness for everyone. Computerworld, 47.

GREENWALD, J. & MAILLET, A. (2000) METRO VANPOOL'S "RACK N'
POOL" PROGRAM. TDM Review, 8, 2.

GROVE, J. R., EKKEKAKIS, P., GAMMAGE, K., HAASE, A., LIRGG, C.,
PAPAIOANNOU, A. & WEIGAND, D. (2002) Workouts at work. Journal of
sport & exercise psychology (Champaign, Ill), 25, 2.

HANAWA, K., ITOH, I. & OKUSE, S. Exercise program for increasing health
and physical fitness of workers. In, Kaneko, M.

197

HARRIS, D., OWEN, N. & VITA, P. (2001) An evaluation of stages of change,
self-efficacy and risk perceptions to understand and influence the adoption of
physical activity in blue-collar workers. In Physical activity interventions,
American College of Sports Medicine Specialty Conference, October 19-21,
1997, Dallas, Texas USA. Program and abstract book, Dallas, Tex., American
College of Sports Medicine, 1997, p.36.

ISEKI, T. & OKADA, K. Effects of a ten-year corporate fitness program on
employees' health. In, Kaneko, M.

JOHNSON, D. & STRAUSS, D. (2000) IT TAKES A VILLAGE TO PROMOTE
ALTERNATE MODES. ACT 2000 International Conference: Imagine the
Possibilities. Association for Commuter Transportation

MCDONALD, E., MCMANUS, A., MCMANUS, E., SMITH, J. & WILLIAMS, M.
(2005) Evaluation of the Perth bike to work breakfast 2000-2004. Journal of
Science & Medicine in Sport, 8, 218.

O'CONNELL, M. P. (1997) Health impact of workplace health promotion
programs and methodological quality of the research literature... including
commentary by Omenn GS and Chapman LS. Art of Health Promotion, 1, 1-8.

O'CONNER, J. (1998) Fire fit. Walking for fitness: low-intensity workouts are
high in benefits. FireRescue Magazine, 16, 33-34.

PEDLER, A. (2004) Influencing travel through mixed use developments.

SCHOLTEN, H. (1997) Effects of a worksite health promotion program on
lifestyles and health risks, Leiden, Netherlands: , Leiden University Press.

SHAHEEN, S. & RODIER, C. (2006) EasyConnect: Easing the Connection
Between Transit and Employment. Intellimotion, 12, 8-9.
•

Excluded because not a robust study (n= 28):
198

(1997) CYCLING TO WORK. TRAFFIC ADVISORY UNIT LEAFLET 11/97.

(2001) STAIRWAY TO HEALTH. Active Living 13, 1.

(2001) Yukon launches pilot for Active Workplaces. Active Living 15, 1.

(2003) Cycle-friendly employer. Sport & Recreation New Zealand Wellington,
NZ, 2003, 1

(2003) New framework for physical activity in the workplace. Active Living 12,
5.

(2003) Stairway to Health - and active workplaces. Active Living 12, 21.

(2005) Hospital employees answer the 'Fitness Challenge': competition boosts
morale and health. Hospital Employee Health, 24, 8.

(2006) Change for life: wellness wins over employees: hospital promotes
healthy competition. Hospital Employee Health, 25, 93-95.

BRASHER, V. (2002) Pedalling ahead. Surveyor, 189, 24-6.

CAREY, N. E. W. S. (2002) TRAVEL PLANS TAKE OFF. TRANSPORT
RETORT, 25, 8-9.

CLEARY, J. & MCCLINTOCK, H. (1998) Cycle challenge: a case study of the
Nottingham cycle-friendly employers project. TRAFFIC MANAGEMENT AND
ROAD SAFETY. PROCEEDINGS OF SEMINARS J AND K HELD AT AET
EUROPEAN TRANSPORT CONFERENCE, LOUGHBOROUGH
UNIVERSITY, ENGLAND, 14-18 SEPTEMBER 1998. VOLUME P428.
1998/09. pp239-46

CLINE, S. (2003) Working out a workout at work. Health & You, 19, 14-15.
199

DOMROSE, C. (2003) Fruitful strides in self-care: tuning in to their employees'
needs, more hospitals offer programs to help nurses develop the healthy
habits they educate their patients about, but often have little time to practice
themselves. NurseWeek (South Central), 8, 18-20.

EVES, F. F. & WEBB, O. J. (2006) Worksite interventions to increase stair
climbing; reasons for caution. Preventive Medicine, 43, 4-7.

FOLTZ-GRAY, D. (2005) Fitness: on-the-job training. HEALTH (San
Francisco, California), 2005 Mar; 19, 79-80, 83.

GUNNING, L. (2004) RIDE UP THE CORPORATE LADDER. Ultra-Fit 15, 7275.

HART-HAINES, E. A. (2002) An onsite industrial fitness incentive program
that benefits employees, employer and provides a learning experience for
physical therapist. JOSPT: The journal of orthopaedic & sports physical
therapy (Alexandria, Va), 33, 2.

HOSKING, J., MACMILLAN, A., CONNOR, J., BULLEN, C. &
AMERATUNGA, S. (2006) Organisational travel plans for improving health.
Cochrane Database of Systematic Reviews, Issue 1. Art. No.: CD005575.
DOI: 10.1002/14651858.CD005575.

JACKSON, C., SMITH, R. A. & CONNER, M. (2000) The workplace - A
supportive environment for physical activity? A qualitative study. Journal of
Sports Sciences, 18, 14-15.

KELLER, J. (2004) Poll: employee fitness programs work. IDEA Fitness
Journal 1, 17.

KELLER, J. (2006) Wisconsin Wellness Program Works. IDEA Fitness
Journal 3, 17.
200

KRCMAR, S. (2006) Shifting gears: as more Angelenos ditch their cars, the
city is opening bike lanes, companies are holding cycling seminars and
federal officials are pushing for tax incentives. Los Angeles Times, Health.

LESLIGHT, R. (2004) Factors affecting adherence and compliance to a
worksite exercise program. ACHPER Active & Healthy Magazine 4, 6-9.

O'DONNELL, M. P. (2007) Psychologically Healthy Workplaces. American
Journal of Health Promotion, 21, iv.

SHEPHARD, R. J. (1999) Do work-site exercise and health programs work?
Physician & Sportsmedicine, 27.

TAYLOR, H. (2000) The difference between exercisers and non-exercisers on
work-related variables. International Journal of Stress Management, 7, 307309.

VAINIO, H. & STAYNER, L. (2002) Can health promotion at the workplace
help prevent cancer? Scandinavian Journal of Work, Environment & Health,
28, 137-139.

WILDNER, M., ZOLLNER, H., CASELMANN, W. H. & KERSCHER, G. (2005)
Strategy for a public health initiative at regional level - The example of
Bavaria. Journal of Public Health, 13, 318-324.
•

Excluded because a dissertation (n= 13):

CAMPBELL, J. L. (2006) Examining factors related to exercise motivation and
habitual exercise participation among employees of a phosphate fertilizer
work setting. Dissertation Abstracts International: Section B: The Sciences
and Engineering, 67.

201

CASH, T. L. (1998) Effects of different exercise promotion strategies and
stage of exercise on reported physical activity, self-motivation, and stages of
exercise in worksite employees. University Microfilms International Ann Arbor,
Mich, 1998, 3 microfiches.

HARVEY, H. L. (1999) An evaluation of RMH Health Club: Worksite wellness.
Dissertation Abstracts International: Section B: The Sciences and
Engineering, 60, Aug.

JENNINGS, D. A. (2003) The effects of resiliency training on physical activity
participation, job satisfaction, and protective factors among nonmanagerial
females at the worksite. Dissertation Abstracts International Section A:
Humanities and Social Sciences, 63.

KELLEY, P. L. (1996) Stress management strategies in the workplace: A
meta-analysis of stress intervention techniques. Dissertation Abstracts
International: Section B: The Sciences and Engineering, 56.

KELLY, M. P., MCDAID, D., LUDBROOK, A. & POWELL, J. (2005) Economic
appraisal of public health interventions: briefing paper. Health Development
Agency.

MOANE, F. M. (2003) The effect of yoga, in comparison to aerobic exercise,
on anxiety and mood in a workplace setting. Dissertation Abstracts
International: Section B: The Sciences and Engineering, 64.

NIEUWENHUIJSEN-ELDERSVELD, E. (2003) Health behavior change
among office workers: A test of intervention theory. (Walden University) **
2003; Ph.

PAKAPONG, Y. (2003) The predictors of exercise participation and physical
fitness levels in firefighters in Birmingham, Alabama. (The University of
Alabama at Birmingham) ** 2003; D.

202

PURATH, J. (2002) Evaluation of a strategy to increase physical activity
adoption in sedentary working women. (University of Illinois at Chicago,
Health Sciences Center) ** 2002; Ph.

SCHUTTLER, R. S. (1999) An analysis of the effects of a corporate fitness
program in Hawaii. (wellness programs). Dissertation Abstracts International
Section A: Humanities and Social Sciences, 59.

SULLIVAN, J. B. (1998) Lifestyle management education: A case study of the
closing of fort devens. Dissertation Abstracts International Section A:
Humanities and Social Sciences, 59, Aug.

UR, M. Y.-Y. (2001) A comparison of employees' participation patterns in
corporate fitness programs and influential factors that affect personal job
performance. Dissertation Abstracts International Section A: Humanities and
Social Sciences, 62, Oct.

•

Excluded because they are repeat papers (not picked up as duplicates
on EndNote) n= 20

ABRAMS, D. B., BOCK, B. C., EMMONS, K. M., LINNAN, L. A., MARCUS, B.
H., ROBERTS, M. B., ROSSI, J. S., SIMKIN-SILVERMAN, L. R. & TAYLOR,
E. R. (1998) Evaluation of motivationally tailored vs. standard self-help
physical activity interventions at the workplace. American Journal of Health
Promotion, 12, 246-253

ANGELIQUE, N., YORE, M. M., HAM, S. A. & DIETZ, W. H. (2004) Increasing
Stair Use in a Worksite Through Environmental Changes. . American Journal
of Health Promotion, 18, 312-315.

BADLANDS, H., OLIVER, M. & SCHOFIELD, G. (2005) Objectively-measured
physical activity in New Zealand workers. Journal of Science & Medicine in
Sport 8, 143-151.
203

BLABER, A. Y. (2005) Physical fitness. Exercise: who needs it? British
Journal of Nursing, 14, 973-975.

BROWN, J. A., CROUSE, S. F., GRANDJEAN, P. W., GREEN, J. S. &
ODEN, G. L. (1996) Lipid and lipoprotein changes in women following 6
months of exercise training in a worksite fitness program. Modifications des
lipides et lipoproteines chez des femmes apres un programme de
conditionnement physique sur le lieu de travail d ' une duree de 6 mois.
Journal of Sports Medicine & Physical Fitness 36, 54-59.

BURN, G. E., NAYLOR, P. J., PAGE, A., BURN, G. E., NAYLOR, P. J. &
PAGE, A. (1999) Assessment of stages of change for exercise within a
worksite lifestyle screening program. American Journal of Health Promotion,
13, 143-145.

CARSTENSEN, B. (1998) Manual therapy rounds. Mini pause gymnastics.
Journal of Manual and Manipulative Therapy, 6, 37-42.

DICKINSON, J. E., KINGHAM, S., COPSEY, S. & HOUGIE, D. J. P. (2003)
Employer travel plans, cycling and gender: will travel plan measures improve
the outlook for cycling to work in the UK? Transportation Research Part DTransport and Environment, 8, 53-67.

FRIDINGER, F., HAMMOND, S. L. & LEONARD, B. (2000) The Centers for
Disease Control and Prevention Director's Physical Activity Challenge: an
evaluation of a worksite health promotion intervention. American Journal of
Health Promotion 15, 17-20.

GORMAN, M. A. (2002) Healthy solutions. Health care workers shape up.
Alberta RN, 58, 14.

HAMMER, S. O. (2007) The effectiveness of a pragmatic worksite physical
activity program on maximal oxygen consumption and the physical activity
204

level in healthy people. Journal of Bodywork & Movement Therapies, 10, 5157.

JENNY, V., ORNELLA, C. & NEVILLE, O. (1999) Physical activity initiatives
for male factory workers: Gatekeepers' perceptions of potential motivators and
barriers. Australian and New Zealand Journal of Public Health, 23, 505.

KAWAKAMI, N., OHTSU, T. & TAKAO, S. (2003) Occupational class and
physical activity among Japanese employees. Social Science and Medicine,
57, 2281-2289.

LOUCAIDES, C., MCCARGAR, L. J., PLOTNIKOFF, R. C. & WILSON, P. M.
(2005) Efficacy of an E-mail Intervention for the Promotion of Physical Activity
and Nutrition Behavior in the Workplace Context. American Journal of Health
Promotion 19, 422-429.

MARCUS, B. H., EMMONS, K. M., SIMKIN-SILVERMAN, L. R., LINNAN, L.
A., TAYLOR, E. R., BOCK, B. C., ROBERTS, M. B., ROSSI, J. S. &
ABRAMS, D. B. (1998) Evaluation of motivationally tailored vs. standard selfhelp physical activity interventions at the workplace. American Journal of
Health Promotion, 12, 246-253.

MCGANON, K. R., PLOTNIKOFF, R. C., POON, P. P. L. & PRODANIUK, T.
R. (2004) Can workplace Active Living work: perspectives from the workplace.
AVANTE, 10, 57-70.

PELLETIER, K. R. (2001) A review and analysis of the clinical- and costeffectiveness studies of comprehensive health promotion and disease
management programs in the worksite: 1998-2000 update. American Journal
of Health Promotion, 16, 107-116.

PROPER, K. I., KONING, M., VAN DER BEEK, A. J., HILDEBRANDT, V. H.,
BOSSCHER, R. J. & VAN MECHELEN, W. (2003) The effectiveness of

205

worksite physical activity programs on physical activity, physical fitness, and
health. Clinical Journal of Sport Medicine 13, 106-117.

PROPER, K. I., STAAL, B. J., HILDEBRANDT, V. H., VAN DER BEEK, A. J.
& VAN MECHELEN, W. (2002) Effectiveness of physical activity programs at
worksites with respect to work-related outcomes. Scandinavian Journal of
Work, Environment and Health, 28, 75-84.

RANSDELL, L. B. & WHITE, J. L. (2006) Worksite intervention model for
facilitating changes in physical activity, fitness, and psychological parameters.
Perceptual & Motor Skills 97, 461-466.
•

Excluded because a cost effectiveness paper (n= 1):

PROPER, K. I., DE BRUYNE, M. C., HILDEBRANDT, V. H., VAN DER BEEK,
A. J., MEERDING, W. J. & VAN, M. W. (2004) Costs, benefits and
effectiveness of worksite physical activity counselling from the employer's
perspective. Scandinavian Journal of Work, Environment & Health, 30, 36-46.
•

Excluded reviews because all references prior to 1996 (n= 2):

GRIFFITHS, A. (1996) The benefits of employee exercise programmes: A
review. Work and Stress, 10, 5-23.

MARCUS, B. H. (1998) Adherence to physical activity: Recommendations and
interventions. IN SHUMAKER, S. A., SCHRON, E. B., OCKENE, J. K. &
MCBEE, W. L. (Eds.) The Handbook of Health Behavior Change. 2nd ed.
New York, NY, US, Springer Publishing Co.

206

Appendix Three: Data Extraction Template
Ref ID

Data Extraction Form

[this will be the reference
manager ID number
assigned after the literature
search]

Authors/ Title/ Source
[Insert reference manager citation from literature search]

Project:

Data extracted by:

Date of extraction:

Describe the study:
Systematic review (including at least one RCT)
Systematic review of experimental studies
Systematic review of observational studies
Randomised controlled trial: Individual
Randomised controlled trial: Cluster
Controlled non-randomised trial
Controlled before-and-after
Interrupted time series
Before and after study
Cross sectional (survey)
Audit/Evaluation
Economic analysis
Case study
Local practice report
Qualitative study
Focus group(s)
Brief interview
Extended interview
Semi-structured interview
Document Analysis
Observation (Passive/Participant)
Other (please state)

What was the research question?
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210

Occupational physical activity only
All physical activity
Other

Health and Social outcome measure(s):
Mortality
Morbidity
Quality of life
Other
Describe:
Were baseline measurements of outcomes assessed?
Yes
No
Were the outcome measure(s) validated?
Yes
No
If yes, how?

Not clear

Analyses:
Data collection methods used:

Method of allocation to intervention:
Was allocation concealed?
Yes

No

Not clear

Describe methods used (intention to treat, descriptive statistics, qualitative
analysis etc):

Unit of analysis:
Individual
Group
Community/environment
Other (describe)

Organisation/institution
Policy/socio-political

Power
Was a power calculation presented?
Yes
No
If yes, describe:
Was the study powered to detect an effect if one exists?
Yes
No
Not clear

Any other process details:

211

Results:
Does the paper address or offer any evidence of effect?
Yes

No

Not clear

If so, please ensure that evidence is presented in results below.

Does the paper address or offer any evidence of effect in the following groups?
If so, please ensure that evidence is presented in results below.
Older workers
Younger workers
Gender – male
Gender - female
Black and minority ethnic groups
Lower socio-economic status
Sedentary workers
Active workers
Blue collar workers
White collar workers
Other (please specify):

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No

Not clear
Not clear
Not clear
Not clear
Not clear
Not clear
Not clear
Not clear
Not clear
Not clear
Not clear

Briefly describe the results for each of the main outcomes, paying particular
attention to issues relating to health inequalities and cost effectiveness:

Are there any key criticisms of the conclusions drawn by the author’s?

Does the paper demonstrate any evidence of harms or adverse effects
associated with the intervention? Yes/no. If yes describe
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