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A B S T R A C T

Background

Little is known about the effectiveness of strategies to enable people to achieve an increase in their physical activity.

Objectives

To assess the effects of interventions for promoting physical activity in adults aged 16 years and older, not living in an institution.

Search strategy

We searched CENTRAL (Issue 4, 2001), MEDLINE, EMBASE, CINAHL, PsychLIT, BIDS ISI, SPORTDISCUS, SIGLE,

SCISEARCH (from earliest date available to December 2001) and reference lists of articles.

Selection criteria

Randomised, controlled, trials comparing different interventions to encourage sedentary adults not living in an institution to become

physically active. Studies required a minimum of six months follow up from the start of the intervention to the collection of final data

and either used an intention to treat analysis or, failing that, had no more than 20% loss to follow up.

Data collection and analysis

At least two reviewers independently assessed each study quality and extracted data. Study authors were contacted for additional

information where necessary. Standardised mean differences and 95% confidence intervals were calculated for continuous measures of

self reported physical activity and cardio-respiratory fitness. For studies with dichotomous outcomes, odds ratios and 95% confidence

intervals were calculated.

Main results

The effect of interventions on self reported physical activity (11 studies; 3940 participants) was positive and moderate, with a pooled

standardised mean difference of 0.31 (95% CI 0.12 to 0.50), as was the effect on cardio-respiratory fitness (7 studies; 1406 participants)

pooled SMD 0.4 (95% CI 0.09 to 0.70). The effect of interventions in achieving a predetermined threshold of physical activity (6

studies; 2313 participants) was not significant with an odds ratio of 1.30 (95% CI 0.87 to 1.95). There was significant heterogeneity

in the reported effects as well as heterogeneity in characteristics of the interventions. The heterogeneity in reported effects was reduced

in higher quality studies, when physical activity was self-directed with some professional guidance and when there was on-going

professional support.

Authors’ conclusions

Our review suggests that physical activity interventions have a moderate effect on self reported physical activity and cardio-respiratory

fitness, but not on achieving a predetermined level of physical activity. Due to the clinical and statistical heterogeneity of the studies,

only limited conclusions can be drawn about the effectiveness of individual components of the interventions. Future studies should

provide greater detail of the components of interventions.
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P L A I N L A N G U A G E S U M M A R Y

Interventions designed to increase physical activity can be moderately effective in encouraging people to become physically active and

physically fit.

A sedentary lifestyle leads to an increased risk of a number of chronic diseases including heart disease. Regular physical activity can reduce

this risk and also provide other physical, and possibly, mental health benefits. The majority of adults are not active at recommended

levels. This review found that professional advice and guidance with continued support can encourage people, 16 and older, to be more

physically active. The majority of studies included in this review, however, lasted no more than one year. There was no increase in

exercise-related cardiac events or injuries among those who had become physically active, compared to those who remained sedentary.

More research is needed to establish which methods of exercise promotion work best in the long term to encourage different types of

people to be more physically active.

B A C K G R O U N D

Regular physical activity can play an important role in both the pre-

vention and treatment of cardiovascular disease (CVD), hyperten-

sion, non-insulin dependent diabetes mellitus, stroke, some can-

cers, osteoporosis, as well as improve the lipid profile (DOH 2004;

FNB 2002; Folsom 1997; Haapanen 1997; US Dept. Health

1996). A meta-analysis of the relationship between physical activ-

ity and coronary heart or cardiovascular disease reported a 30%

lower risk for the most physically active versus the least physically

active (Williams 2001).

Current evidence-based national and international guidelines rec-

ommend adults to undertake at least 30 minutes of ’moderate in-

tensity’ (5.0-7.5 kcal/min) physical activity on 5 or more days of

the week (DOH 1996; Pate 1995). Physical inactivity has been

estimated to cause, globally, about 22% of ischaemic heart disease

(WHO 2002).

In England the prevalence of physical inactivity is high with 60%

of men and 74% of women taking insufficient physical activity

to derive significant health benefits. Of the adult population 26%

smoke, 76.9% have a raised serum cholesterol concentration and

35.6% are hypertensive (ONS 2004; Petersen 2004).

In England, the government has set a target for 70% of the popula-

tion to be physically active by 2020 (DCMS/SU 2002). Although

a large body of evidence exists about the health benefits of physical

activity, evidence on the effectiveness of strategies to achieve this

target is lacking.

There are randomised, controlled trials assessing the effects of

physical activity in the management of specific diseases, no-

tably hypertension, hyperlipidaemia, overweight and CVD (DOH

2004). These show the effects of exercise on various physiological

and biological outcomes and demonstrate the importance of ex-

ercise in the management of disease. However, because the main

outcome of these trials is not physical activity, they do not help us

understand the effectiveness of physical activity promotion strate-

gies. A separate Cochrane review has assessed the effectiveness of

exercise-based rehabilitation for coronary heart disease patients

and found that exercise-based cardiac rehabilitation is effective in

reducing cardiac deaths (Jolliffe 2004).

Several systematic reviews have considered the effectiveness of

physical activity interventions and have been summarised else-

where but to date there have been no Cochrane reviews of the

effectiveness of physical activity interventions on adults (Hillsdon

2004).

O B J E C T I V E S

To compare the effects, both harms and benefits, of interventions

for physical activity promotion in adults aged 16 and above not

living in an institution with no intervention, minimal intervention

or attention control arms.

If sufficient trials exist, the following secondary objectives were to

be explored:

(1) Are the most intense interventions more effective in changing

physical activity than less intense interventions (e.g. a greater fre-

quency and duration of professional contact and support versus

single contact)?

(2) Are specific components of interventions associated with

changes in physical activity behaviour (e.g. prescribed v self deter-

mined physical activity, supervised v unsupervised physical activ-

ity)?

(3) Are short term changes in physical activity or fitness (e.g. less

than 3 months from intervention, less than 6 months from inter-

vention) maintained at 12 months?

(4) Is the promotion of some types of physical activity more likely

to lead to change than other types of physical activity (e.g. walking

versus exercise classes)?

(5) Are home based interventions more successful than facility

based interventions?

(6) Are interventions more successful with particular participant

groups (e.g. women, older, minority)?
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C R I T E R I A F O R C O N S I D E R I N G

S T U D I E S F O R T H I S R E V I E W

Types of studies

Randomised controlled trials (RCT) comparing different strate-

gies to encourage sedentary, community dwelling adults to become

more physically active, with a minimum of six months follow up

from the start of the intervention to the final results using either

an intention to treat analysis or no more than 20% loss to follow

up.

Types of participants

Community dwelling adults, age 16 years to any age, free from pre-

existing medical condition or with no more than 10% of subjects

with pre-existing medical conditions that may limit participation

in physical activity. Interventions on trained athletes or sports

students were excluded.

Types of intervention

One only or a combination of:

• one to one counselling/advice or group counselling/advice;

• self directed or prescribed physical activity;

• supervised or unsupervised physical activity;

• home-based or facility-based physical activity;

• ongoing face-to-face support

• telephone support;

• written education/motivation support material;

• self monitoring.

The interventions were conducted by one or a combination of

practitioners including a physician, nurse, health educator, coun-

sellor, exercise leader or peer. Mass media interventions and mul-

tiple risk factor interventions were excluded.

The interventions were compared with a no intervention control,

attention control and/or minimal intervention control group.

Types of outcome measures

The main outcome was change in self reported physical activity

between baseline and follow up. Physical activity measures were

expressed as an estimate of total energy expenditure (kcal/kg/week,

kcal/week), total minutes of physical activity, proportion reporting

a pre-determined threshold level of physical activity (e.g., meeting

current public health recommendation), frequency of participa-

tion in various types of physical activity e.g. walking, moderate

intensity physical activity.

Cardio-respiratory fitness was also measured as a primary or sec-

ondary outcome measure in some of the studies. It was either es-

timated from a sub-maximal fitness test or recorded directly from

a maximal fitness test. It was expressed as maximal oxygen con-

sumption (VO2 max ) either in ml·kg-1·min-1 or ml·min-1.

Adverse events were also examined. These included job related in-

juries (Reid 1979), any reported musculoskeletal injury or cardio-

vascular events (Simons-Morton 2001a; Simons-Morton 2001b)

and exercise-related cardiac events and injuries (fractures, sprains)

(King 1991)).

A number of secondary outcome measures, which were not the

focus of this review, were also measured and included body mass

index (King 1991; Kriska 1986; Stewart 2001), health status,

smoking status (King 1991; Kriska 1986; Norris 2000), socio-

behavioural constructs (e.g. self efficacy, reduction in barriers to

physical activity), social support and “stage of change” (Calfas

2000; Goldstein 1999; Norris 2000), time spent in flexibility

and strength training (Calfas 2000), weight, height, lean body

mass, body fat, plasma lipids (Cunningham 1987; Juneau 1987;

Kriska 1986), minute ventilation, maximal heart rate, respiratory

exchange ratio, blood cholesterol, flexibility, grip strength, sys-

tolic and diastolic blood pressure (Cunningham 1987; King 1991;

Kriska 1986), and alcohol consumption (Kriska 1986).

S E A R C H M E T H O D S F O R

I D E N T I F I C A T I O N O F S T U D I E S

See: Heart Group methods used in reviews.

We searched The Cochrane Library and associated trial regis-

ters (December 2001), MEDLINE (January 1966 to December

2001), EMBASE (January 1980 to December 2001) (Table 01),

CINAHL (January 1982 to December 2001) (Table 02), PsycH-

LIT (1887 to December 2001) (Table 03), BIDS ISI (January

1973 to December 2001), SPORTDISCUS (January 1980 to De-

cember 2001) (Table 04), SIGLE (January 1980 to December

2001) (Table 05) and SCISEARCH (January 1980 to December

2001) (Table 06), and reference lists of articles. Hand searching

was conducted on one journal Medicine and Science in Sport and

Exercise from 1990 to December 2001. Published systematic re-

views of physical activity interventions were used as a source of

randomised controlled trials. Reference lists of all relevant arti-

cles, books and personal contact with authors were also used. All

languages were included. The search strategy below was used to

search MEDLINE, with the addition of an RCT filter (Dickersin

1995). This strategy was modified for other databases (also using

an appropriate RCT filter for EMBASE (Lefebvre 1996)).

Search Strategy for MEDLINE

1 exp Exertion/

2 Physical fitness/

3 exp “Physical education and training”/

4 exp Sports/

5 exp Dancing/

6 exp Exercise therapy/
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7 (physical$ adj5 (fit$ or train$ or activ$ or endur$)).tw.

8 (exercis$ adj5 (train$ or physical$ or activ$)).tw.

9 sport$.tw.

10 walk$.tw.

11 bicycle$.tw.

12 (exercise$ adj aerobic$).tw.

13 ((“lifestyle” or life-style) adj5 activ$).tw.

14 ((“lifestyle” or life-style) adj5 physical$).tw.

15 or/1-14

16 Health education/

17 Patient education/

18 Primary prevention/

19 Health promotion/

20 Behaviour therapy

21 Cognitive therapy

22 Primary health care

23 Workplace/

24 promot$.tw.

25 educat$.tw.

26 program$.tw.

27 or/16-26

28 15 and 27

M E T H O D S O F T H E R E V I E W

All abstracts were reviewed independently by two investigators

who applied the following criteria to determine if the full paper

was needed for further investigation:

(1) did the study aim to examine the effectiveness of a physical

activity promotion strategy to increase physical activity behaviour?

(2) did the study have a control group (e.g. a no intervention

control, attention control and/or minimal intervention control

group)?

(3) did the study allocate participants into intervention or control

groups by a method of randomisation?

(4) did the study include adults of 16 years or older?

(5) did the study recruit adults not living in institutions and free

of chronic disease?

(6) was the study’s main outcome physical activity or physical

fitness?

(7) were the main outcome(s) measured at least 6 months after the

start of the intervention?

(8) did the study analyse the results by intention to treat or, failing

that was there less than 20% loss to follow up?

Two reviewers examined a hard copy of every paper that met the

inclusion criteria on the basis of the abstract alone (or title and

keywords if no abstract was available). When a final group of pa-

pers was identified all papers were reviewed again by two review-

ers independently. Any disagreement at this stage was discussed

between the three reviewers and resolved by consensus.

From the final set of studies that met the inclusion criteria, study

details were extracted independently by two reviewers onto a stan-

dard form. Any disagreements were discussed between three re-

viewers and resolved by consensus. Extracted data included date

and location of study, study design variables, methodological qual-

ity, characteristics of participants (age, gender, ethnicity), inter-

vention strategies, frequency and type of intervention and follow-

up contacts, degree of physical activity supervision, study outcome

measure, effectiveness of intervention and adverse events.

We wrote to and received clarification from five authors of the

studies selected for the review. We were unable to secure informa-

tion for Halbert 2000 and so this study is not presented in the

final results.

Outcomes were analysed both as continuous outcomes and as di-

chotomous outcomes (active/sedentary) wherever possible. Stan-

dard statistical approaches were adopted:

(1) For each study with continuous outcomes; a standardised mean

difference (SMD) and 95% confidence intervals were calculated.

If the study had more than two arms then the overall effects of

the intervention versus control (means and standard deviations)

were examined by pooling the individual effect of each interven-

tion arm (means and standard deviations). These pooled groups

means and standard deviations were weighted for overall numbers

within each arm. Pooled effect sizes were calculated as standardised

mean differences with 95% confidence intervals (95% CI) using

a random effects model;

(2) For each study with dichotomous outcomes; an odds ratio

(OR) and 95% confidence intervals were calculated. Pooled effect

sizes were calculated as ORs and with 95% confidence intervals

using a random effects model.

D E S C R I P T I O N O F S T U D I E S

Details of the studies included in this review are provided in Char-

acteristics of Included Studies and Additional Tables - Table 07,

Table 08, Table 09, Table 10, Table 11, Table 12, Table 13.

Design of included studies

All seventeen studies were randomised controlled trials. In two

papers the results of two studies were reported. (King 1988a; King

1988b; Simons-Morton 2001a; Simons-Morton 2001b). Six stud-

ies had a no contact control group. Three studies had attention

control groups with participants receiving non-exercise related

health advice. The remaining eight studies had comparison con-

trol groups, where participants received advice or written infor-

mation about physical activity. Eleven studies had two arm study

designs, the other six having at least three arms, with one study

having five arms (Harland 1999).

Participants of included studies
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6255 apparently healthy adults participated in the studies. Stud-

ies included both genders with three studies recruiting men only

(Cunningham 1987; Reid 1979; Simons-Morton 2001a) and two

studies recruiting women only (Kriska 1986; Simons-Morton

2001b). The stated age range of participants was from 18 to 95

year (mean 52.5, SD 12.1). Details on ethnic group of participants

were reported in eight studies, with proportions of participants

in ethnic minorities ranging from 3 to 39.5%. Participants were

recruited from four settings, primary health care, workplaces, uni-

versity and the community [see Additional Table 07].

M E T H O D O L O G I C A L Q U A L I T Y

Two from three reviewers independently assessed the quality of

each study that met the inclusion criteria. We did not rate studies

on whether participants were blind to their allocation to interven-

tion or control groups. This would not be appropriate for studies

of this type, as it would be impossible to blind participants to a

physical activity intervention. Generation of a formal quality score

for each study was completed on a four point scale assigning a

value of 0 or 1 to each of these factors, (described below).

(1) Was the randomisation method described?

No study provided details on pre-randomisation allocation con-

cealment. All studies reported using randomisation to allocate par-

ticipants to intervention and control groups, but only eleven de-

scribed the method of randomisation. Of these, four studies used

quasi-randomisation, where the unit of randomisation was par-

ticipating practices (Norris 2000), matched pairs of participating

practices (Goldstein 1999), days of the week (Smith 2000), work-

place shifts (Reid 1979);

(2) Was the outcome assessment independent and blind?

Only six studies reported independent and blind outcome assess-

ments (Goldstein 1999; Harland 1999; King 1991; Simons-Mor-

ton 2001a; Simons-Morton 2001b; Smith 2000);

(3) Was the final outcome measure controlled for baseline physical

activity?

Nine studies reported adjusting their final results for baseline val-

ues of physical activity (Calfas 2000; King 1988a; King 1988b;

King 1991; Norris 2000; Simons-Morton 2001a; Simons-Morton

2001b; Smith 2000; Stewart 2001);

(4) Was the analysis intention to treat analysis or was there less

than 20% loss to follow up?

Eight studies reported using an intention to treat analysis (Kriska

1986; Lombard 1995; Reid 1979; Simons-Morton 2001a; Si-

mons-Morton 2001b; Smith 2000; Stevens 1998; Stewart 2001).

Nine studies did not use an intention to treat analysis but had

less than 20% loss to follow up (Calfas 2000; Cunningham 1987;

Goldstein 1999; Harland 1999; Juneau 1987; King 1988a; King

1988b; King 1991; Norris 2000). The proportion of participants

lost to follow up varied between 4.1%-15.9% [see Additional Ta-

ble 09].

R E S U L T S

From 28236 hits, 150 papers were examined against the inclu-

sion criteria (Figure 01). Fifteen papers produced seventeen stud-

ies that met the inclusion criteria (Calfas 2000; Cunningham

1987; Goldstein 1999; Harland 1999; Juneau 1987; King 1988a;

King 1988b; King 1991; Kriska 1986; Lombard 1995; Norris

2000; Reid 1979; Simons-Morton 2001a; Simons-Morton 2001b;

Smith 2000; Stevens 1998; Stewart 2001) [Characteristics of in-

cluded studies]. One study reported long term follow up for the

same study subjects (Pereira 1998) [Characteristics of excluded

studies].

There was marked clinical heterogeneity in the interventions used

in each study. Studies used a single or combination of one to one

counselling/advice or group counselling/advice; self directed or

prescribed physical activity; supervised or unsupervised physical

activity; home-based or facility-based physical activity; ongoing

face-to-face support; telephone support; written education/moti-

vation material; self monitoring. The intervention was delivered

by one or a number of practitioners with various professional back-

grounds including physicians, nurses, health educators, counsel-

lors, exercise leaders, peers.

Six studies had more than one intervention arm (Harland 1999;

King 1991; Norris 2000; Simons-Morton 2001a; Simons-Morton

2001b; Smith 2000). Three of them conducted an analysis of any

intervention vs control by combining intervention arms (Harland

1999; Norris 2000; Smith 2000). We calculated pooled results for

intervention arms for three further studies (King 1991; Simons-

Morton 2001a; Simons-Morton 2001b). We also combined the

results of two studies as the final results for control and intervention

groups were reported separately by gender, as there was no a priori

hypothesis that the effect of the intervention would be different

for men and women.(Calfas 2000; Juneau 1987).

Our analysis of effectiveness when combining intervention arms,

differed from the original results presented by two studies (King

1991; Simons-Morton 2001b).

Studies with physical activity reported as a continuous mea-

sure [see Additional Table 10]

Eleven studies (3940 participants) reported their main outcome

as one of several continuous measures of physical activity (Cal-

fas 2000; Cunningham 1987; Goldstein 1999; King 1988a; King

1988b; Kriska 1986; Simons-Morton 2001a; Simons-Morton

2001b; Smith 2000; Stevens 1998; Stewart 2001). Measures in-

cluded kcals/day, kcals/week of moderate physical activity and

mean number of occasions of physical activity in past four weeks.

The pooled effect of these studies was positive but moderate; the

standardised mean difference random effects model was 0.31 (95%
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confidence interval 0.12 to 0.51) with significant heterogeneity

in observed effects. Five studies reported positive effects. Kriska

1986 found that encouraging walking via an 8 week training pro-

gramme, followed by a choice of group or independent walking,

plus follow up phone calls and incentives resulted in a mean in-

crease of 479 kcal/week (95% confidence interval 249 to 708) of

physical activity of all intensities. Cunningham 1987 found that

encouragement to attend three group exercise sessions per week

and perform an additional weekly exercise session at home resulted

in an additional mean 53.7 minutes of vigorous physical activity

per day (95% confidence interval 18.09 to 89.31). King 1988a

found a mean increase of 3.90 exercise sessions per month (95%

confidence interval 0.43 to 7.37), at 6 months, following 30 min-

utes of baseline instruction (15 minutes of advice and a 15 minute

video about exercise training), and daily self monitoring of physi-

cal activity using exercise logs returned to staff every month. These

additional sessions were approximately equivalent to 101 minutes

of moderate intensity physical activity per week. Stevens 1998 saw

a net difference between intervention and control groups of 2.31

’sessions’ (one session was at least 20 minutes of continuous phys-

ical activity) of moderate or vigorous exercise per month (95%

confidence interval 1.91 to 2.71). At an initial meeting with a

community exercise development officer intervention participants

were encouraged to extend a physical activity that they already did

rather than start a new activity. A further meeting was offered ten

weeks later to support and encourage any changes. Stewart 2001

reported a significant net difference of 82 kcal per day between

the intervention and control arms (95% confidence interval 73.9

to 90.1). The intervention group received face to face counselling

based on social cognitive theory (Bandura 1986). In addition they

were offered further individual follow up appointments, educa-

tional materials, phone calls and monthly workshops about phys-

ical activity.

No statistically significant effects were observed for the other six

studies (Calfas 2000; Goldstein 1999; King 1988b; Simons-Mor-

ton 2001a; Simons-Morton 2001b; Smith 2000). No studies had

effects that favoured controls.

Studies with physical activity reported as a dichotomous mea-

sure [see Additional Table 12]

Six studies (2313 participants) reported their main outcome as a

dichotomous measure which represented achievement or not of a

predetermined level of physical activity (Harland 1999; Lombard

1995; Norris 2000; Reid 1979; Simons-Morton 2001a; Simons-

Morton 2001b). Only one study (135 participants) had a signif-

icant positive effect (Lombard 1995). Lombard 1995 found that

participants who received a high frequency of follow up telephone

calls (10 calls over 12 weeks) were more successful at changing

their walking behaviour than participants who did not receive tele-

phone calls; the odds ratio was 10.95 (95% confidence interval

1.42 to 84.15).

No effect was found in five studies (Harland 1999; Norris 2000;

Reid 1979; Simons-Morton 2001a; Simons-Morton 2001b). No

studies had results that favoured control.

Studies with cardio-respiratory fitness as a main outcome [see

Additional Table 11]

In addition to self reported physical activity, seven studies (1406

participants) examined the effect of their intervention on cardio-

respiratory fitness (Cunningham 1987; Juneau 1987; King 1988a;

King 1988b; King 1991; Simons-Morton 2001a; Simons-Mor-

ton 2001b). Two studies presented outcomes for cardio-respira-

tory fitness only (Juneau 1987; King 1991). The pooled effect of

these intervention was again positive and moderate with signifi-

cant heterogeneity in the observed effects; the standardised mean

difference random effects model was 0.4 (95% confidence interval

0.09 to 0.70) Three studies (739 participants) had significant pos-

itive effects that favoured treatment (Cunningham 1987; Juneau

1987; Simons-Morton 2001b). Cunningham 1987 reported that

recently retired men who were offered supervised exercise sessions

increased their fitness by a greater amount than controls who con-

tinued with their usual physical activity programmes; the standard-

ised mean difference was 0.44 (95% confidence interval 0.16 to

0.72) . Juneau 1987 found a mean increase in fitness; the standard-

ised mean difference was 1.49 (95% confidence interval 1.07 to

1.91) for participants who received a combination of a 30 minute

consultation, an educational video, information on using a heart

rate monitor and a daily physical activity log, compared to con-

trols. Simons-Morton 2001b found that women who received an

intensive mixture of behavioural counselling, support materials

and telephone calls (Assistance + Counselling arms) were more

likely to increase their fitness; the standardised mean difference

was 0.47 (95% confidence interval 0.23 to 0.71) than women who

received a less intensive intervention (Advice arm only).

Although King 1991 reported a significant difference in VO2max

between intervention and control group at 12 months follow up

this difference did not remain when based on the standardised

mean difference of the pooled intervention arms; the standardised

mean difference 0.17 (95% confidence interval -0.09 to 0.43). In

one other study (King 1988b), the author reported a significant

difference in the change in fitness between groups, which did not

remain significant when based on standardised mean differences

at 12 month follow up using their published data.

Adverse events

Four studies reported data on adverse events. One found the rate

of job related injuries was four times higher in the control group

compared to the intervention group (Reid 1979). Another found

no significant difference in rates of musculoskeletal injury and

potential cardiovascular events between groups (Simons-Morton

2001a; Simons-Morton 2001b). King 1991 found no exercise-

related cardiac events in the study and no significant difference

between groups for injuries, including fractures and sprains.

Secondary objectives
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(1) Are the most intense interventions more effective in changing

physical activity than less intense interventions?

Two studies attempted to investigate the effect of increasing inter-

vention intensity. In Simons-Morton 2001a and Simons-Morton

2001b the three groups received different levels of intervention.

The control group (Advice) received physician advice to achieve

the recommended level for exercise, then referral to an on-site

health educator. At this appointment the health educator provided

educational materials and repeated the physician advice to exer-

cise with further follow-up appointments repeating this advice.

No other follow up activities were offered. The Assistance group

received the same advice from a physician and also received a

30-40 minute counselling session the health educator conducted,

including a videotape and action planning. Participants then re-

ceived follow-up phone calls, interactive mail, an electronic step

counter, and monthly monitoring cards, which were returned to

the health educator. Follow-up mail and incentives were sent to

all participants. The Counselling group received all of the com-

ponents of the advice and assistance group with additional bi-

weekly telephone calls for 6 weeks and then monthly telephone

calls up to 12 months. Frequency of telephone calls for the final

12 months of the study was negotiated between the participant

and their health educator. Weekly behavioural classes on skills for

adopting and maintaining physical activity were also offered to this

group. In women, the addition of behavioural counselling, follow

up support and materials produced a significant difference in fit-

ness compared to the control groups (Simons-Morton 2001b). In

men addition of these components did not lead to greater change.

(Simons-Morton 2001a). When we stratified the interventions by

the frequency of intervention occasions (an indicator of interven-

tion intensity) there was greater consistency in the effect estimates

for the those studies where there was 4 or more contacts between

the staff delivering the intervention and participants compared to

studies where there was less than 4 contacts.

(2) Are specific components of interventions associated with

changes in physical activity behaviour?

We were unable to separate out specific behavioural components

of the interventions, but we were able to stratify them according

to a number of study characteristics, including degree of physi-

cal activity supervision, the extent to which physical activity was

prescribed or self-directed and the level of on-going professional

support (see Additional Table 08). Although there were insuffi-

cient studies to statistically test the difference in observed effects

between these various study characteristics, the significant hetero-

geneity in reported effects was reduced when physical activity was

self-directed with some professional guidance and when there was

on-going professional support. The heterogeneity in effects was

not consistently reduced within the levels of supervision.

(3) Are short term changes in physical activity or fitness main-

tained at 12 months?

Four studies reported outcomes more than six months after initial

intervention. In King 1991 improvements in physical activity and

cardio-respiratory fitness at six months were maintained at 12

months for cardio-respiratory fitness only. Simons-Morton 2001a

and Simons-Morton 2001b presented data for cardio-respiratory

fitness and self reported physical activity at 6 and 24 months. All

three study arms increased their cardio-respiratory fitness and self

reported levels of physical activity between baseline and 6 months.

However there were no significant differences between groups. At

24 months there was a significant difference in VO2max between

participants who received assistance and counselling compared to

the advice group for women only (Simons-Morton 2001b). Calfas

2000 reported outcomes at 12 and 24 months with no significant

effect observed at either time points.

(4) Is the promotion of some types of physical activity more

likely to lead to change than other types of physical activity?

We were unable to determine if any type of physical activity is more

likely to be adopted than any other type of physical activity, (e.g.

walking, jogging or running) as the studies were not designed to

examine this question and as such generally did not report exactly

what type of physical activity was performed.

(5) Are home based interventions more successful than facility

based interventions?

No study specifically examined this question. However King 1991

compared the difference in adherence to prescribed physical ac-

tivity sessions between participants who were prescribed home-

based versus facility based exercise. A greater number of partici-

pants completed at least 75% of prescribed exercise sessions in both

home based arms compared to the facility based arms (p<0.05).

This improved adherence to the home based exercise sessions was

not reflected in greater improvements in fitness.

(6) Are interventions more successful with particular partici-

pant groups?

Seven studies examined the differential effects of the interven-

tions within various sub-groups. Six studies looked at the effect

of gender (Calfas 2000; Juneau 1987; King 1991; Simons-Mor-

ton 2001a; Simons-Morton 2001b; Stewart 2001). Greater effects

were reported for improvements in cardio-respiratory fitness for

women as compared to men in King 1991 and Simons-Morton

2001a and Simons-Morton 2001b, while Juneau 1987 reported a

greater increase in VO2max in men than women.

Two studies found no differential effects between high and low

levels of baseline self reported physical activity (Smith 2000; Stew-

art 2001). No effects were seen for age (above or below 75 years)

in Stewart 2001. The same study also found a greater increase

in physical activity for overweight participants (BMI more than

27.0), compared with participants who were not overweight (Stew-

art 2001).

D I S C U S S I O N

Our review suggests that physical activity interventions have a
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positive moderate sized effect on increasing self-reported physi-

cal activity and measured cardio-respiratory fitness, at least in the

short to mid-term.. Any conclusions drawn from this review re-

quire some caution given the significant heterogeneity in the ob-

served effects. Despite the clinical heterogeneity between the stud-

ies, there is some indication that a mixture of professional guidance

and self direction plus on-going professional support leads to more

consistent effect estimates. The long term effectiveness of these

interventions is not established as the majority of studies stopped

after 12 months. The quality of the studies was mainly limited

by a lack of intention to treat analysis and failure to examine the

interaction baseline levels of physical activity and exposure to the

intervention. Only two studies (Simons-Morton 2001a; Simons-

Morton 2001b) achieved all of our quality criteria. However, we

found that the observed effects were more consistent in studies

with higher quality scores [see Additional Table 10; Table 11; Ta-

ble 12].

Internal validity

Weaknesses in internal validity were found across the studies.

These weaknesses were difficulties of allocation concealment to

intervention at baseline, not stating randomisation methods, and

not using researchers who were independent and blinded to allo-

cation groups at follow up measures. Nine studies controlled their

final results for baseline levels of physical activity, taking into ac-

count any differences in response to the intervention by baseline

physical activity or differential loss to follow up.

Misclassification of physical activity also threatens internal validity

of studies. The insensitivity of self reported physical activity mea-

sures would lead to less precision in its measurement and increase

the variance in measures of behaviour. As intervention and con-

trol group participants completed the same self report measure,

any misclassification is likely to be non-differential leading to an

attenuation of the effect of the intervention. This problem would

not apply so much to measures of cardio-respiratory fitness.

External validity

Limitations in the external validity of the studies related to recruit-

ment and screening of participants and the generalisability of the

interventions into everyday practice.

The majority of the studies in our review recruited volunteers, for

example people replying to newspaper advertisements and the in-

terventions may be less effective in non volunteer populations re-

cruited for example from primary care settings. Often participants

had to agree to extensive screening prior to randomisation and as a

consequence the people who finally participated in the study were

likely to be highly motivated. Participants who were randomised

in Project ACT (Simons-Morton 2001a; Simons-Morton 2001b)

had already undergone three screening visits. Participants in an-

other study (Stewart 2001) attended pre-study promotional events

plus a baseline assessment. By contrast, Stevens 1998 randomised

participants at the point of invitation to the study prior to them

agreeing to participate [see Additional Table 09].

The physicians in the studies based in a primary health care setting

may have been more motivated to deliver the interventions than

might be observed in a non-trial setting. We noted that studies

described “recruiting” participating practices and physicians and

reported using financial incentives to physicians and practice staff

during the time of the study.

We also noted a large drop out of participants between the recruit-

ment, eligibility screening and randomisation phases of studies.

Many interventions provided components which would be diffi-

cult to deliver in usual practice as they would demand large re-

sources. Most of the interventions offered a choice of physical ac-

tivities and offered initial support in supervised programmes of

physical activity as well as letting participants choose to exercise

independently of professional support.

Our conclusions differ from the findings of our own previous sys-

tematic review (Hillsdon 1996). In this earlier review we concluded

that interventions that encouraged home based activity were more

effective than facility based activity interventions. In this current

review we have used more rigid inclusion criteria (for example

outcome measures with at least 6 months follow up) and subse-

quently excluded some studies included in the previous review.

We also were able to collect unpublished data from study authors

which allowed for a quantitative analysis using standardised mean

differences for effects as opposed to just narrative descriptions and

comparisons.

Only four studies reported data at two years, with one study

demonstrating maintenance of improvement in cardio-respiratory

fitness (Simons-Morton 2001b). Evidence for the long term effec-

tiveness of interventions is urgently required.

The participants in the studies reviewed were generally white, well

educated and middle aged and it is possible that the observed ef-

fects may be different in the wider population. There were no

studies in this review that examined the effectiveness of interven-

tions in minority groups of any kind.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is some evidence to suggest that interventions designed to

increase physical activity can lead to moderate short and mid-

term increases in physical activity, at least in middle age. Due to

the clinical and statistical heterogeneity of the studies, only lim-

ited conclusions can be drawn about the effectiveness of individ-

ual components of the interventions. Nevertheless interventions

which provide people with professional guidance about starting

an exercise programme and then provide on going support may

be more effective in encouraging the uptake of physical activity.

There is no evidence that such interventions will reduce physical
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activity or cause other harm. There is only very limited evidence

of the long-term effectiveness of interventions.

Implications for research

Existing evidence about the effectiveness of physical activity inter-

ventions for sedentary adults in the general population is limited

by the recruitment of motivated volunteers, and the problems of

measuring of physical activity using self report. No studies exam-

ined the effect of interventions on participants from varying so-

cioeconomic or ethnic groups. There is also an urgent need for

studies with cost-effectiveness data. High quality studies are re-

quired with larger numbers, with a greater variety of participants,

and with longer follow up periods. In this review we have been

able to describe the quantity of the interventions but were unable

to describe the quality of the components of the interventions. Fu-

ture reports of studies should provide greater detail on the nature

of the professional who delivered the interventions, the theoretical

basis of the intervention and how the theory was translated into

practice.
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T A B L E S

Characteristics of included studies

Study Calfas 2000

Methods Randomised controlled trial

Participants University students

Interventions Intervention group received a 15 week cognitive behavioural education course, 15x50 minutes lectures

followed by 15x110 minutes lab experience, led by peer health facilitators, plus homework including practice

of behavioural management strategies. Participants received 2 course credits and could attend supervised x2

per week exercise sessions. All participants received 15 monthly follow up phone calls and monthly written

materials.

Outcomes Self reported physical activity

Notes No significant differences in physical activity between groups

Participants volunteered to participate in a health course and attend a baseline assessment

Participants in both study arms had very high baseline levels of physical activity - mean 2+ hours of vigorous

physical activity per week. Students also recieved academic credits for attending intervention sessions.
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Characteristics of included studies (Continued )

Allocation concealment B

Study Cunningham 1987

Methods Randomised controlled trial

Participants Retirees from community centre

Interventions Participants received 3 group exercise sessions per week and were encouraged to do one additional home

based session.

Outcomes Self reported physical activity

Cardio-respiratory fitness

Notes Intervention group improved their fitness and vigorous physical activity levels versus control group.

All exercise sessions were conducted on an indoor or outdoor running track

Allocation concealment B

Study Goldstein 1999

Methods Randomised controlled trial

Participants Primary care patients

Interventions Participants received 5 minutes of stage of change matched counselling, plus a written prescription, materials

plus the chance of a follow up appointment. Participants also received 5 monthly mailed written materials.

Outcomes Self reported physical activity

Notes No difference in stage of change or in physical activity in elderly score

Active adults were excluded from the study

Allocation concealment B

Study Halbert 2000

Methods Randomised controlled trial

Participants Primary care patients

Interventions Participants received a baseline assessment and a 20 minutes session with an exercise specialist. They received

individualised advice to exercise and a written plan for PA over 3 months focusing on increasing usual

activities and increasing self-efficacy, plus written materials, and a follow up interview at 6 months.

Outcomes Self reported physical activity

Notes Frequency of walking increased as did frequency and duration of vigorous activity

Effect seen in control group who received 20 minutes of nutrition advice

walking was stressed during intervention but there was no difference in self reported walking occasions

between groups

Allocation concealment B

Study Harland 1999

Methods Randomised controlled trial

Participants Primary care patients

Interventions All participants completed a baseline assessment of self reported physical activity, physical measures and cycle

ergometer fitness test. They received feedback of their results, brief advice about their present level of physical

activity and comparison to recommended levels, plus written health information, 19 leaflets about local

physical activity facilities and activities. In addition there were four intervention group, (i) one motivational

interview, (ii) one motivational interview plus vouchers for free use of local facilities, (iii) 6 motivational

interviews over 12 weeks and (iv) 6 motivational interviews over 12 weeks plus vouchers.
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Characteristics of included studies (Continued )

Outcomes Self reported physical activity

Notes All intervention groups more active than control at 12 weeks, no differences at 12 months.

Two approaches to recruitment used opportunistic and all potential participants who attended the health

centre

Self reported vigorously active excluded from study

Moderate take up of motivational interviews amongst participants offered up to six - median 3

Allocation concealment B

Study Juneau 1987

Methods Randomised controlled trial

Participants Workplace employees

Interventions Participants received a 30 minute consultation including watching a video, information on using a heart rate

monitor and daily physical activity log. Participants were given a portable heart monitor, which warned the

user if heart rate not in prescribed range. Participants were instructed to exercise at 65-77% peak baseline

treadmill heart rate.

Outcomes Cardio-respiratory fitness

Notes Increase in VO2 in intervention group improved over control group (approx 14% in males, 10% in female)

Participants attended a screening session and a VO2 max test prior to randomisation

Allocation concealment B

Study King 1988a

Methods Randomised controlled trial

Participants Workplace employees

Interventions Maintenance study participants received 30 minutes of baseline instruction (15 mins advice + 15 mins video),

daily self monitoring of physical activity using exercise logs returned to staff every month.

Outcomes Self reported physical activity

Notes Significant difference in number of exercise sessions/month between groups

Participants had previously taken part in an exercise RCT

Allocation concealment B

Study King 1988b

Methods Randomised controlled trial

Participants Workplace employees

Interventions Adoption study participants received 30 minutes of baseline instruction (15 mins advice + 15 mins video)

plus 10 staff initiated phone calls and self-monitoring materials including pulse monitor.

Outcomes Self reported physical activity

Notes No significant difference in number of exercise sessions/month between groups but both groups increased

physical activity over baseline.

Participants had previously taken part in an exercise RCT

Allocation concealment B

Study King 1991

Methods Randomised controlled trial

Participants Community older volunteers
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Characteristics of included studies (Continued )

Interventions Participants received baseline physiological assessments and then were prescribed either home or group based

training at high or low intensity plus written information, physical activity logs and phone calls.

Outcomes Cardio-respiratory fitness

Notes Increase in VO2 max (approx 5%) and treadmill duration (approx 14%). Adherence greater in home based

arms

Participants agreed to attend an extensive medical and physical assessment if they wished to participate in

study

Allocation concealment B

Study Kriska 1986

Methods Randomised controlled trial

Participants Older women

Interventions Participants received a baseline physical assessment, 8 week walking training programme with organised

walks, then choice of group or independent walking. Participants monitored their walking with monthly logs

and also were offered social meetings. Participants also received follow up phone calls, cards, and incentives

to maintain compliance.

Outcomes Self reported physical activity

Notes Significant different between intervention and control groups on walking blocks per day.

Frequency of follow up measures, meetings, mall walks and incentives not stated.

Allocation concealment B

Study Lombard 1995

Methods Randomised controlled trial

Participants University staff & students

Interventions Participants were encouraged to walk in groups or with a friend and also received different frequencies and

intensities of follow up telephone calls plus written materials including walking maps

Outcomes Self reported physical activity

Notes Survival analysis showed that participants who received a high frequency of phone calls rather than a highly

structured call were more successful in sustaining walking over control and other groups.

Only 3 men in study (2.2%)

Allocation concealment B

Study Norris 2000

Methods Randomised controlled trial

Participants Health maintenance organisation members

Interventions Stage matched strategies and written materials given to patient prior to counselling with physician. Physician

delivered behavioural counselling appropriate to stages of change model, with goal setting, identifying barriers,

problem solving and contracting techniques, plus a written prescription for exercise. Patients also received

single follow up phone call.

Outcomes Self reported physical activity

Notes No significant differences between groups at 6 months

High baseline physical activity levels - 1500+ kcals/week

Allocation concealment B

Study Reid 1979

Methods Randomised controlled trial
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Characteristics of included studies (Continued )

Participants Male fire fighters

Interventions Pre randomisation fitness assessment, feedback by physician of fitness results compared population levels,

prescription for exercise appropriate for age. Group one received additional one hour of health education,

film, written & verbal advice. Group two received self-monitoring materials and a weekly record, which were

returned to research staff bi-weekly. All participants reported monthly on exercise programme.

Outcomes Compliance index score

Notes Short term significant improvement in compliance index (VO2+exercise freq.) not maintained at 6 months.

Participants agreed to attended a screening session prior to randomisation

Active fire fighters were excluded from study

Allocation concealment B

Study Simons-Morton 2001a

Methods Randomised controlled trial

Participants Primary care patients

Interventions Participants were randomised to one of three groups, advice, assistance or counselling. The assistance group

received the same advice as the advice for a physician but the health educator conducted a 30-40 minute

counselling session, including a videotape and action planning. Participants then received follow up phone

calls, interactive mail, an electronic step counter, and monthly monitoring cards, which were returned to

the health educator. Follow up mail was returned plus incentive to all participants. The counselling group

received all of components of the advice and assistance group with in addition telephone-counselling calls.

Weekly behavioural classes were also offered to this group.

Outcomes Self reported physical activity

Cardio-respiratory fitness

Notes No differences in physical activity. No differences for either fitness or physical activity in any male group.

Participants undertook three sessions of pre-screening before randomisation.

Allocation concealment B

Study Simons-Morton 2001b

Methods Randomised controlled trial

Participants Primary care patients

Interventions Participants were randomised to one of three groups, advice, assistance or counselling. The assistance group

received the same advice as the advice for a physician but the health educator conducted a 30-40 minute

counselling session, including a videotape and action planning. Participants then received follow up phone

calls, interactive mail, an electronic step counter, and monthly monitoring cards, which were returned to

the health educator. Follow up mail was returned plus incentive to all participants. The counselling group

received all of components of the advice and assistance group with in addition telephone-counselling calls.

Weekly behavioural classes were also offered to this group.

Outcomes Self reported physical activity

Cardio-respiratory fitness

Notes Women’s VO2 increased in assistance group and counselling group compared to the advice group. No

differences in physical activity.

Participants undertook three sessions of pre-screening before randomisation.

Allocation concealment B

Study Smith 2000

Methods Randomised controlled trial
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Characteristics of included studies (Continued )

Participants Primary care patients

Interventions Participants received GP advice, or GP advice plus stage matched booklets via post

Outcomes Self reported physical activity

Notes Short-term (6-10 weeks) increase in physical activity for advice plus booklet group versus controls only for

participants inactive at baseline .

Potential participants with poor English were excluded. Active subjects included in study but final results

adjusted for baseline physical activity status

Allocation concealment D

Study Stevens 1998

Methods Randomised controlled trial

Participants Primary care patients

Interventions Participants were invited by their GP to attend a consultation with an exercise development officer. At

this meeting they discussed their present physical activity and were encouraged to increase on their current

physical activity choices rather than start any new. A follow up appointment was made ten weeks later.

Outcomes Self reported physical activity

Notes Significant increase in occasions of exercise in past 4 weeks in intervention v control groups

Active participants at baseline were not randomised

MH & MT were study authors

Allocation concealment B

Study Stewart 2001

Methods Randomised controlled trial

Participants Community dwelling older adults

Interventions Social Cognitive Theory (SCT) based face to face counseling, behavioural, cognitive techniques to use

local exercise opportunities or develop own programs. Participants also attended informational meetings,

individual planning sessions, monthly group workshops, received physical activity diaries, telephone calls,

newsletters, and functional fitness assessments. Participants were strongly encouraged to attend first two of

ten workshops where a walking clinic was offered.

Outcomes Self reported physical activity

Notes Greater increase in moderate physical activity in intervention group versus control at 12 months

High baseline levels of physical activity - 1052 kcals/week moderate LTPA, 1935 kcals/week for all physical

activities

Allocation concealment B

Characteristics of excluded studies

Andersen 1999 Study aim irrelevant

Ballantyne 1978 Study aim irrelevant

Baranowski 1990 Less than 6 months follow up

Bell 2001 Study aim irrelevant

Blair 1986 Non-randomised study

Blumenthal 2000 Study aim irrelevant

Bull 1998 Loss to follow up > 20%
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Characteristics of excluded studies (Continued )

Campbell 1985 Non-randomised study

Cardinal 1996 Less than 6 months follow up

Coleman 1999 No appropriate control group

Donnelly 2000 Study aim irrelevant

Dunn 1997 No appropriate control group

Dunn 1998 No appropriate control group

Eakin 2000 Review paper

Eaton 1998 Review paper

Ebrahim 1997 Study aim irrelevant

Ebrahim 1998 Review paper

Emmons 1999 Multiple risk factor intervention

Fiatarone 1994 Study aim irrelevant

Fody-Urias 2001 Study aim irrelevant

Godin 1987 Less than 6 months follow up

Goldwater 1985 Less than 6 months follow up

Gossard 1986 Less than 6 months follow up

Graham-Clarke 1994 Multiple risk factor intervention

Halbert 1999 Study aim irrelevant

Halbert 2001 Study aim irrelevant

Hamdorf 1999 Loss to follow up > 20%

Harrell 1996 No appropriate control group

Heinonen 1999 Study aim irrelevant

Hellenius 1995 Study aim irrelevant

Hellenius 1997 Study aim irrelevant

Jakicic 1995 No appropriate control group

Jakicic 1999 No appropriate control group

Jette 1996 Less than 6 months follow up

Kahn 2002 Review paper

Kerr 2000 No appropriate control group

King 1984 Less than 6 months follow up

King 1995 Study aim irrelevant

King 1997 Study aim irrelevant

King 2000 Study aim irrelevant

Kinion 1993 Study aim irrelevant

Kukkonen-H 1998 Study aim irrelevant

Lawlor 2001a Review paper

Leon 1996 Study aim irrelevant

Lewis 1993 Under 1st included

Lewis 1993a Less than 6 months follow up

Li 2001 Study aim irrelevant

Lord 1995 Non-randomised study
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Characteristics of excluded studies (Continued )

MacKeen 1985 Loss to follow up > 20%

Manson 1999 Study aim irrelevant

Marcus 1992 Non-randomised study

Marcus 1993 Less than 6 months follow up

Marcus 1995 Study aim irrelevant

Marcus 1998 (a) Less than 6 months follow up

Marcus 1998 (b) Loss to follow up > 20%

McAuley 1994 Less than 6 months follow up

McMurdo 1992 Study aim irrelevant

McMurdo 1995 Study aim irrelevant

Messier 2000 Study aim irrelevant

Mills 1996 Study aim irrelevant

Mulder 1981 Study aim irrelevant

Naylor 1999 Non-randomised study

Nisbeth 2000 Study aim irrelevant

Noland 1989 Less than 6 months follow up

Oman 2000 Study aim irrelevant

Ostwald 1989 Study aim irrelevant

Parks 1997 Non-randomised study

Partonen 1998 Study aim irrelevant

Pereira 1998 Study aim irrelevant

Peterson 1999 Less than 6 months follow up

Petrella 2000 Study aim irrelevant

Petrella 2001 Study aim irrelevant

Pinto 2001 Study aim irrelevant

Robison 1992 Under 16s included

Ruby 1993 Less than 6 months follow up

Samaras 1997 Subjects with chronic disease

Schoenfelder 2000 Study aim irrelevant

Sevick 2000 No appropriate control group

Singh 1997 Study aim irrelevant

Singh 1997a Less than 6 months follow up

Smolander 2000 No appropriate control group

Sorensen 1999 Study aim irrelevant

Steptoe 1999 Multiple risk factor intervention

Steptoe 2000 Study aim irrelevant

Stevens 1999 Non-randomised study

Taylor 1998 Loss to follow up > 20%

Tsuji 2000 Study aim irrelevant

Votruba 1968 Review paper

Vuori 1994 Less than 6 months follow up
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Characteristics of excluded studies (Continued )

Wankel 1985 Less than 6 months follow up

Wood 1983 Study aim irrelevant

Young 1999 Study aim irrelevant

A D D I T I O N A L T A B L E S

Table 01. Search Strategy for EMBASE

Dates 1980 to 2001

1.((((health-education) or (health-education-research)) or ((patient-education) or (patient-education-and-counseling)) or ((health-

promotion) or (health-promotion-international)) or (primary-health-care) or ((workplace) or (workplace-)) or (promot*) or

((promot*) or ((educat*) or ((program*) and ((((exertion) or (fitness) or (fitness-) or ((fitness) or (fitness-)) or (exercise) or ((exercise)

or (sport) or (walk*)))

2.((research) or (((((random-controlled) or (random-sample) or (randomisation) or (randomised) or (randomised-controlled) or

(randomization) or (randomization-) or (randomizd) or (randomize) or (randomized) or (randomized-block) or (randomized-

controlled) or (randomized-controlled-trial) or (randomized-control)) or ((double-blind) or (double-blind-procedure)) or ((single-

blind) or (single-blind-procedure))) and (la=english)) and (la=english) and (ec=human)) or (clinical) or (clin*) or (trial*) or (((clin*

near trial*) in ti) and (la=english) and (ec=human)) or (clin*) or (trial*) or (((clin* near trial*) in ab) and (la=english) and (ec=human))

or (sing*) or (doubl*) or (trebl*) or (tripl*) or (blind*) or (mask*) or (((sing* or doubl* or trebl* or tripl*) near (blind* or mask*)) and

(la=english) and (ec=human)) or ((placebos) or (placebo-controlled)) or ((placebo* in ti) and (ec=human)) or ((placebo* in ab) and

(ec=human)) or ((random* in ti) and (ec=human)) or ((random in ab) and (ec=human)) or (research)) ec=human)

3.((((studies) or (prospective-study) or (follow-up) or (comparative) or (evaluation)) and (ec=human))

Table 02. Search Strategy for CINAHL

Date 1982 to 2001

1.exact{controlled}

2.exact{randomized}

3.exact{random-assignment}

4.exact{double-blind}

5.exact{single-blind}

6.#1 or #2 or #3 or #4 or #5

7.exact{animal}

8.exact{human}

9.#6 not #7

10.exact{clinical}

11.(clin* near trial*) in ti

12.(clin* near trial*) in ab

13.(singl* or doubl* or trebl* or tripl*) near (blind* or mask*)

14.(#13 in ti) or (#13 in ab)

15.placebos

16.placebo* in ti

17.placebo* in ab

18.random* in ti

19.random* in ab

20.exact{research-methodology}

21.#10 or #11 or #12 or #13 or #14 or #15 or #16 or #17
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Table 02. Search Strategy for CINAHL (Continued )

Date 1982 to 2001

22.#18 or #19 or #20

23.#21 or #22

24.animal

25.human

26.#23 not #24

27.#26 or #9 or #8 or #25

28.exact{comparative}

29.study

30.#28 and #29

31.exact{evaluation}

32.studies

33.#31 and #32

34.exact{follow-up}

35.exact{propsective}

36.#35 and #32

37.control* or prosepctiv* or volunteer*

38.(#37 in ti) or (#37 in ab)

39.#38 or #36 or #33 or #30

40.#39 not #24

41.#39 or #27 or #9

42.explode “exertion/”/ all subheadings

43.“physical fitness”

44.explode “physical education and training”/ all subheadings

45.explode “sports”/ all subheadings

46.explode “dancing”/ all subheadings

47.explode “exercise therapy”/ all subheadings

48.(physical$ adj5 (fit$ or train$ or activ$ or endur$)).tw.

49.(exercis$ adj5 (train$ or physical$ or activ$)).tw.

50.sport$.tw.

51.walk$.tw.

52.bicycle$.tw

53.(exercise$ adj aerobic$).tw.

54.((“lifestyle” or life-style) adj5 activ$).tw.

55.((“lifestyle” or life-style) adj5 physical$).tw.

56.#42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 or (exercise$) or (aerobic$) or (“lifestyle”) or (activ$) or (“lifestyle”) or (life-

style) or (physical$)

57.health education

58.patient education

59.primary prevention

60.health promotion

61.behaviour therapy

62.cognitive therapy

63.primary health care

64.workplace

65.promot$.tw.

66.educat$.tw.

67.program$.tw.

68.#57 or #58 or #59 or #60 or #61 or #62 or #63 or #64 or #65 or #66 or #67

69.#68 and #56

24Interventions for promoting physical activity (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Table 02. Search Strategy for CINAHL (Continued )

Date 1982 to 2001

70.#69 and #41

Table 03. Search Startegy for PSYCHLIT

Dates 1887 to 2001

1.exertion

2.physical-fitness

3.exercise

4.explode exercise

5.sport

6.walk*

7.cycle

8.#1 or #2 or #3 or #4 or #5 or #6 or #7

9.health education

10.patient education

11.primary prevention

12.health promotion

13.behaviour therapy

14.cognitive therapy

15.primary health care

16.workplace

17.promot$.tw.

18.educat$.tw.

19.program$.tw.

20.#9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19

21.#8 and #20

22.controlle

23.randomized

24.random-assignment

25.double-blind

26.single-blind

27.#22 or #23 or #24 or #25 or #26

28.animal

29.human

30.#27 not #28

31.clinical

32.(clin* near trial*) in ti

33.clin* near trial*) in ab

34.(singl* or doubl* or trebl* or tripl*) near (blind* or mask*)

35.(#34 in ti) or (#34 in ab)

36.placebos

37.placebo* in ti

38.placebo* in ab

39.random* in ti

40.random* in ab

41.research-methodology}
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Table 03. Search Startegy for PSYCHLIT (Continued )

Dates 1887 to 2001

42.#31 or #32 or #33 or #34 or #35 or #36 or #37 or #38

43.#39 or #40 or #41

44.#42 or #43

45.animal

46.human

47.#44 not #45

48.#47 or #30 or #29 or #46

49.comparative

50.study

51.#49 and #50

52.evaluation

53.studies

54.#52 and #53

55.follow-up

56.propsective

57.#56 and #53

58.control* or prosepctiv* or volunteer*

59.(#58 in ti) or (#58 in ab)

60.#59 or #57 or #54 or #51

61.#60 not #45

62.#60 or #48 or #30

63.#62 and #21

Table 04. Search Startegy SPORTSDISCUS

Dates 1980 to 2001

1.’physical activity’

2.exercise

3.fitness

4.sedentary

5.housebound

6.aerobics or circuits or swimming or aqua or jogging or running or cycling or fitness or yoga or walking or sport

7.patient education

8.primary prevention

9.health promotion

10.behaviour therapy

11.cognitive therapy

12.primary health care

13.workplace

14.controlled

15.randomized

16.random-assignment

17.double-blind

18.single-blind

19.clinical

20.placebos
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Table 04. Search Startegy SPORTSDISCUS (Continued )

Dates 1980 to 2001

21.comparative

22.evaluation

23.study

Table 05. Search Strategy SIGLE

Dates 1980 to 2001

1.explode “Exertion/”/ all subheadings

2.“Physical fitness”

3.explode “Physical education and training”/ all subheadings

4.explode “Sports”/ all subheadings

5.explode “Dancing”/ all subheadings

6.explode “Exercise therapy”/ all subheadings

7.(physical$ adj5 (fit$ or train$ or activ$ or endur$)).tw.

8.(exercis$ adj5 (train$ or physical$ or activ$)).tw.

9.sport$.tw.

10.walk$.tw.

11.bicycle$.tw

12.(exercise$ adj aerobic$).tw.

13.((“lifestyle” or life-style) adj5 activ$).tw.

14.((“lifestyle” or life-style) adj5 physical$).tw.

15.#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or (exercise$) or (aerobic$) or (“lifestyle”) or (activ$) or (“lifestyle”) or (life-style) or

(physical$)

16.Health Education

17.Patient education

18.Primary prevention

19.Health promotion

20.Behaviour therapy

21.Cognitive therapy

22.Primary health care

23.Workplace

24.promot$.tw.

25.educat$.tw.

26.program$.tw.

27.#16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26

28.#15 and #27

Table 06. Search Strategy SCISEARCH

Dates 1980 to 2001

1.((promot$ or uptake or encourag$ or increas$ or start) near (physical adj activity))

2.(promot$ or uptake or encourag$ or increas$ or start) near exercise

3.(promot$ or uptake or encourag$ or increas$ or start) near (aerobics or circuits or swimming or aqua$)

4.(promot$ or uptake or encourag$ or increas$ or start) near (jogging or running or cycling)
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Table 06. Search Strategy SCISEARCH (Continued )

Dates 1980 to 2001

5.(promot$ or uptake or encourag$ or increas$ or start) near ((keep adj fit) or (fitness adj class$) or yoga)

6.(promot$ or uptake or encourag$ or increas$ or start) near walking

7.(promot$ or uptake or encourag$ or increas$ or start) near sport$

Table 07. Descriptive data for review studies

Author Publication year Setting No. randomised % Male Age range

Authors’

description

Reid 1979 1979 Workplace 124 100 24 to 56 Endurance

activities

Kriska 1986 1986 Community 229 0 50 to 65 Walking

Cunningham 1987 1987 Workplace /

community

224 100 54 to 68 Walking, jogging or

running

Juneau 1987 1987 Workplace 120 50 40 to 60 Walking or slow

jogging

King 1988a 1988 Workplace 52 50 40 to 60 Walking and

jogging

King 1988 b 1988 Workplace 51 51 40 to 60 Walking and

jogging

King 1991 1991 Community 357 55 50 to 65 Group or home

based walking/

jogging activities

Lombard 1995 1995 University 135 2.2 21 to 63 Walking

Stevens1998 1998 Primary Health

Care

714 42 45 to 74 Build on present

physical activities

Goldstein 1999 1999 Primary Health

Care

355 35 50+ Choice of moderate

or vigorous physical

activity

Harland 1999 1999 Primary Health

Care

520 41.5 40 to 64 Choice of safe and

effective physical

activity

Calfas 2000 2000 University 338 45.8 18 to 29 Moderate or

vigorous physical

activity plus

strength and

flexibility activities

Norris 2000 2000 Primary Health

Care

847 47.9 30+ Moderate physical

activity

Smith 2000 2000 Primary Health

Care

1142 39.5 25 to 65 Physical activity

prescribed

by medical

practitioner
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Table 07. Descriptive data for review studies (Continued )

Author Publication year Setting No. randomised % Male Age range

Authors’

description

Simons-Morton

2001a

2001 Primary Health

Care

479 100 35 to 75 Choice of moderate

or vigorous physical

activity

Simons-

Morton2001b

2001 Primary Health

Care

395 0 35 to 75 Choice of moderate

or vigorous physical

activity

Stewart 2001 2001 Primary Health

Care

173 34 65 to 95 Moderate physical

activity

Table 08. Characteristics of study type and intensity of intervention and follow up

Study ID &

Author

Programme

direction Supervision

Rate of

intervention Rate of Follow Up

Contact at Follow

up

Reid 1979 P - prescribed by

professional only

US - physical

activity programme

was unstructured

and performed

independently by

the participant

High - 4+ occasions Low - 0-4 occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

Kriska 1986 P - prescribed by

professional only

S - physical activity

programme was

structured and

supervised by

professional &

US - physical

activity programme

was unstructured

and performed

independently by

the participant

Low - 0-3 occasions Low - 0-4 occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

Cunningham 1987 P - prescribed by

professional only

S - physical activity

programme was

structured and

supervised by

professional &

US - physical

activity programme

was unstructured

and performed

independently by

the participant

High - 4+ occasions High - 5+ occasions

between week

five and outcome

measure.

None

Juneau 1987 P - prescribed by

professional only

US - physical

activity programme

was unstructured

and performed

Low - 0-3 occasions Low - 0-4 occasions

between week

five and outcome

measure.

None
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Table 08. Characteristics of study type and intensity of intervention and follow up (Continued )

Study ID &

Author

Programme

direction Supervision

Rate of

intervention Rate of Follow Up

Contact at Follow

up

independently by

the participant

King 1988 a SD self directed

only

US - physical

activity programme

was unstructured

and performed

independently by

the participant

Low - 0-3 occasions Low - 0-4 occasions

between week

five and outcome

measure.

None

King 1988 b SD self directed

only

US - physical

activity programme

was unstructured

and performed

independently by

the participant

Low - 0-3 occasions High - 5+ occasions

between week

five and outcome

measure.

Telephone only

King 1991 P - prescribed by

professional only

S - physical activity

programme was

structured and

supervised by

professional &

US - physical

activity programme

was unstructured

and performed

independently by

the participant

High - 4+ occasions High - 5+ occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

Lombard 1995 P - prescribed by

professional only

US - physical

activity programme

was unstructured

and performed

independently by

the participant

High - 4+ occasions High - 5+ occasions

between week

five and outcome

measure.

Telephone only

Stevens 1998 SD self directed

only

US - physical

activity programme

was unstructured

and performed

independently by

the participant

Low - 0-3 occasions Low - 0-4 occasions

between week

five and outcome

measure.

Face-to-face

Goldstein 1999 SD+ self directed

plus professional

guidance

US - physical

activity programme

was unstructured

and performed

independently by

the participant

Low - 0-3 occasions High - 5+ occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

Harland 1999 SD+ self directed

plus professional

US - physical

activity programme

High - 4+ occasions Low - 0-4 occasions

between week

Face-to-face
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Table 08. Characteristics of study type and intensity of intervention and follow up (Continued )

Study ID &

Author

Programme

direction Supervision

Rate of

intervention Rate of Follow Up

Contact at Follow

up

guidance was unstructured

and performed

independently by

the participant

five and outcome

measure.

Calfas 2000 SD+ self directed

plus professional

guidance

US - physical

activity programme

was unstructured

and performed

independently by

the participant

Low - 0-3 occasions High - 5+ occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

Norris 2000 SD+ self directed

plus professional

guidance

US - physical

activity programme

was unstructured

and performed

independently by

the participant

Low - 0-3 occasions High - 5+ occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

Smith 2000 P - prescribed by

professional only

US - physical

activity programme

was unstructured

and performed

independently by

the participant

Low - 0-3 occasions Low - 0-4 occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

Simons-Morton

2001a

SD+ self directed

plus professional

guidance

US - physical

activity programme

was unstructured

and performed

independently by

the participant

High - 4+ occasions High - 5+ occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

Simons-Morton

2001b

SD+ self directed

plus professional

guidance

US - physical

activity programme

was unstructured

and performed

independently by

the participant

High - 4+ occasions High - 5+ occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

Stewart 2001 SD+ self directed

plus professional

guidance

US - physical

activity programme

was unstructured

and performed

independently by

the participant

High - 4+ occasions High - 5+ occasions

between week

five and outcome

measure.

Mixture of postal,

telephone or face-

to-face

(a) Nature of

direction of the

intervention

(b) Degree of

programme

supervision - S -

physical activity

programme was

(c) Frequency

of intervention

occasions in first

four weeks post

baseline.

(d) Frequency of

follow up contacts.
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Table 08. Characteristics of study type and intensity of intervention and follow up (Continued )

Study ID &

Author

Programme

direction Supervision

Rate of

intervention Rate of Follow Up

Contact at Follow

up

structured and

supervised by

professional, US

- physical activity

programme was

unstructured

and performed

independently by

the participant

Table 09. Participation numbers in study recruitment, randomisation and follow up

Study ID

Potentially

eligible Eligible (b)

Randomised

(c) Complete (d)

% complete/

eligible

% lost to

follow up

Use ITT

analysis (f )

Reid 1979 Not stated 146 124 34 23.2 72.5 Yes

Kriska 1986 Not stated 229 229 209 0 8.7 Yes

Cunningham

1987

Not stated 224 224 200 89.2 10.7 No

Juneau 1987 Not stated 126 120 131 89.6 5.8 No

King 1988a Not stated Not stated 52 47 Not available 9.6 No

King 1988b Not stated Not stated 51 48 Not available 5.8 No

King 1991 3117 1755 357 300 17.1 15.9 No

Lombard

1995

Approxi-

mately 5000

135 135 135 0 0 Yes

Stevens 1998 2253 827 714 415 50.1 41.8 Yes

Goldstein

1999

2145 444 355 312 70.2 12.1 No

Harland 1999 2974 734 520 442 60.2 15.0 No

Calfas 2000 Not stated Not stated 338 315 (data

provided by

study authors)

Not available 6.8 No

Norris 2000 1920 985 847 812 82.4 4.1 No

Smith 2000 2097 1214 1142 1101 90.6 17.1 Yes

Simons-

Morton

2001a

3910 NS 479 451 - Self-

reported

physical

activity, 396

- Cardio-

vascular

Not available 5.8 - Self-

reported

physical

activity, 17.3

- Cardio-

vascular

Yes
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Table 09. Participation numbers in study recruitment, randomisation and follow up (Continued )

Study ID

Potentially

eligible Eligible (b)

Randomised

(c) Complete (d)

% complete/

eligible

% lost to

follow up

Use ITT

analysis (f )

fitness (data

provided by

study authors)

fitness

Simons-

Morton2001b

3910 NS 395 349 - Self-

reported

physical

activity, 302

- Cardio-

vascular

fitness (data

provided by

study authors)

Not available 11.6 - Self-

reported

physical

activity, 23.5

- Cardio-

vascular

fitness

Yes

Stewart 2001 1381 1053 173 164 15.5 5.0 Yes

(a) Number

of people

contacted to

determine

potential

eligibility

(b) Number

identified as

eligible for

study - the

number of

participants

who were

assessed as

eligible for

randomi-

sation into

study

(c) Number

of people

randomised

- Number

eligible minus

refusals,

excluded

on medical

grounds or

failed to

attend for

randomisa-

tion

(d) Number

with complete

data set at

final outcome

measure

(e) % Number

of participants

with final

outcome

measure /

Numbers

identified as

eligible for

study

(f ) ITT -

Intention to

treat

Table 10. Outcome measure, SMD, 95% CI and outcome for studies with continuous SRPA

Study ID Outcome measure SMD 95% CI Outcome direction Study quality score

Kriska 1986 Kcal/week 0.54 0.28 to 0.80 + favours intervention 1

Cunningham 1987 Mins/day vigorous

physical activity (>4.9

METS)

0.40 0.13 to 0.67 + favours intervention 0

King 1998a Exercise occasions per

month (30 Mins. per

session)

0.64 0.05 to 1.23 + favours intervention 2

King 1988b Exercise occasions per

month (30 Mins. per

session)

0.37 -0.21 to 0.94 0 no effect 2

Stevens 1998 Exercise occasions per

month (greater than 20

Mins per session)

0.84 0.68 to 0.99 + favours intervention 2
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Table 10. Outcome measure, SMD, 95% CI and outcome for studies with continuous SRPA (Continued )

Study ID Outcome measure SMD 95% CI Outcome direction Study quality score

Goldstein 1999 Physical Activity Scale

for Elderly (PASE Scale)

0.02 -0.20 to 0.24 0 no effect 0

Calfas 2000 Kcal/kg/week 0.12 -0.10 to 0.34 0 no effect 1

Smith 2000 Mins/week 0.08 -0.04 to 0.21 0 no effect 3

Simons-Morton 2001a Kcal/kg/day 0.18 -0.02 to 0.38 0 no effect 4

Simons-Morton 2001a Kcal/kg/day 0.08 -0.14 to 0.30 0 no effect 4

Stewart 2001 Kcal/day 0.32 0.02 to 0.63 + favours intervention 3

METS = Energy cost

of physical activity

measured at cost of basal

metabolic rate.

Table 11. Outcome measure, SMD, 95% CI and outcome for studies with continuous CV Fitness

Study ID Outcome measure SMD 95% CI Outcome direction Study quality score

Cunningham 1987 VO2 0.44 0.16 to 0.72 + favours treatment 0

Juneau 1987 VO2 1.49 1.07 to 1.91 + favours treatment 0

King 1988a VO2 -0.16 -0.74 to 0.42 0 no effect 2

King 1988b VO2 0.15 -0.42 to 0.72 0 no effect 2

King 1991 VO2 0.17 -0.09 to 0.43 0 no effect 3

Simons-Morton 2001a ml/min 0.14 -0.07 to 0.35 0 no effect 4

Simons-Morton 2001b ml/min 0.47 0.23 to 0.71 + favours treatment 4

Table 12. Outcome measure, OR, 95% CI and outcome measure for studies with dichotomous PA

Study ID Outcome measure OR 95% CI Outcome direction Study quality score

Reid 1979 Improving physical

activity compliance

and fitness increase

(OR for a participant

achieving “prescribed

compliance” if they

reported exercising at

least twice a week and

increased their VO2 by

+9.5% over baseline

level)

1.68 0.72 to 3.92 0 no effect 1

Lombard 1995 Achieving at least 3

occasions of walking

10.95 1.42 to 84.15 + favours treatment 1
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Table 12. Outcome measure, OR, 95% CI and outcome measure for studies with dichotomous PA (Continued )

Study ID Outcome measure OR 95% CI Outcome direction Study quality score

for at least 20 minutes

per week (OR for a

participant walking on

least 3 occasions per

week for at least 20

minutes per occasion)

Harland 1999 Improving physical

activity index score by at

least one level (OR for

a participant increasing

their number of sessions

of moderate and vigorous

physical activity lasting a

minimum of 20 minutes

in the previous four

weeks, used in a physical

activity index score)

1.18 0.69 to 2.04 0 no effect 2

Norris 2000 Increasing physical

activity by at least

30 minutes per week

(OR for a participant

increasing their level

of any type of physical

activity by at least

30 minutes per week

compared to their

baseline level)

0.79 0.60 to 1.04 0 no effect 2

Simons-Morton 2001a Meeting CDC

recommendation for

physical activity (Odds

ratio for a participant

meeting 30 minutes of

moderate to vigorous

intensity physical activity

(at least 3 METS) at

least 5 days a week, 30

minutes of vigorous

physical activity (at least

5 METS) at least 3

days a week, or at least

2 kcal·kg-1·day-1 in

moderate to vigorous

physical activity)

1.63 0.98 to 2.71 0 no effect 4

Simons-Morton 2001b Meeting CDC

recommendation for

physical activity (Odds

ratio for a participant

1.26 0.68 to 2.34 0 no effect 4
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Table 12. Outcome measure, OR, 95% CI and outcome measure for studies with dichotomous PA (Continued )

Study ID Outcome measure OR 95% CI Outcome direction Study quality score

meeting 30 minutes of

moderate to vigorous

intensity physical activity

(at least 3 METS) at

least 5 days a week, 30

minutes of vigorous

physical activity (at least

5 METS) at least 3

days a week, or at least

2 kcal·kg-1·day-1 in

moderate to vigorous

physical activity)

CDC = Centre for

disease control

Table 13. Characteristics of study control groups and number of study arms

Study ID No. study arms (a) Control -description Type of control

Reid 1979 2 Written advice Comparison control

Kriska 1986 2 Baseline assessment only No contact

Cunningham 1987 2 Continue usual physical activity No contact

Juneau 1987 2 Daily physical activity logs Comparison control

King 1988a 2 Weekly exercise monitoring Comparison control

King 1988b 2 Self monitoring materials and

pulse monitor

Comparison control

King 1991 4 Asked not to change physical

activity

No contact

Lombard 1995 2 Written information Comparison control

Stevens 1998 2 Written information Comparison control

Goldstein 1999 2 Usual care Attention control

Harland 1999 5 Health check Attention control

Calfas 2000 2 General health lectures Attention control

Norris 2000 3 Usual care No contact

Smith 2000 3 Usual care No contact

Simons-Morton 2001a 3 Advice to exercise from physician

& health educator

Comparison control

Simons-Morton 2001b 3 Advice to exercise from physician

& health educator

Comparison control
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Table 13. Characteristics of study control groups and number of study arms (Continued )

Study ID No. study arms (a) Control -description Type of control

Stewart 2001 2 Wait list No contact

(a) Nunber of study arms - This

figure is a sum of the number of

intervention arms plus control

(b) Description of control group (c) Type of control group - No

contact - Wait list, baseline

assessment only, Attention control

- Usual care, health check, health

advice not physical activity

specific, Comparison control -

Written information, advice about

physical activity, self monitoring

materials

A N A L Y S E S

Comparison 01. Sub group analysis

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Degree of Supervison -

Cardiovascular Fitness

7 1406 Standardised Mean Difference (Random) 95%

CI

0.42 [0.14, 0.71]

02 Degree of Supervision - Self

Reported Physical Activity

11 3940 Standardised Mean Difference (Random) 95%

CI

0.31 [0.12, 0.51]

03 Nature of Direction - Self

Reported Physical Activity

11 3940 Standardised Mean Difference (Random) 95%

CI

0.31 [0.12, 0.51]

04 Nature of Direction -

Cardiovascular Fitness

7 1406 Standardised Mean Difference (Random) 95%

CI

0.42 [0.14, 0.71]

05 Frequency of intervention

occasions - Self reported

physical activity

11 3940 Standardised Mean Difference (Random) 95%

CI

0.31 [0.12, 0.51]

06 Frequency of intervention

occasions - Cardiovascular

Fitness

7 1406 Standardised Mean Difference (Random) 95%

CI

0.42 [0.14, 0.71]

07 Frequency of intervention

occasions - Dichotomous data

6 2313 Odds Ratio (Random) 95% CI 1.30 [0.87, 1.95]

08 Frequency of Follow Up - Self

reported physical activity

11 3940 Standardised Mean Difference (Random) 95%

CI

0.31 [0.12, 0.51]

09 Frequency of Follow Up -

Cardiovascular Fitness

7 1406 Standardised Mean Difference (Random) 95%

CI

0.42 [0.14, 0.71]

10 Frequency of Follow Up -

Dichotomous data

6 2313 Odds Ratio (Random) 95% CI 1.30 [0.87, 1.95]

11 Study Quality Score - Self

reported physical activity

11 3940 Standardised Mean Difference (Random) 95%

CI

0.31 [0.12, 0.51]

12 Study Quality - Cardiovascular

Fitness

7 1406 Standardised Mean Difference (Random) 95%

CI

0.42 [0.14, 0.71]

13 Study Quality - Dichotomous

data

6 2313 Odds Ratio (Random) 95% CI 1.30 [0.87, 1.95]
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Comparison 02. Pooled effects

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Studies with dichotomous

outcome data for self-reported

physical activity

6 2313 Odds Ratio (Random) 95% CI 1.30 [0.87, 1.95]

02 Studies with continuous

outcome data for cardio-

respiratory fitness

7 1406 Standardised Mean Difference (Random) 95%

CI

0.40 [0.09, 0.70]

03 Studies with continuous

outcome data for self-reported

physical activity in order of

publication date

11 3940 Standardised Mean Difference (Random) 95%

CI

0.31 [0.12, 0.51]
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G R A P H S A N D O T H E R T A B L E S

Figure 01. Quorom statement flow diagram
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Analysis 01.01. Comparison 01 Sub group analysis, Outcome 01 Degree of Supervison - Cardiovascular

Fitness

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 01 Degree of Supervison - Cardiovascular Fitness

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Unsupervised

Juneau 1987 57 33.51 (3.01) 56 29.07 (2.91) 13.4 1.49 [ 1.07, 1.91 ]

King 1988a 27 31.00 (6.00) 20 32.00 (6.03) 10.6 -0.16 [ -0.74, 0.42 ]

King 1988b 27 32.00 (7.00) 21 31.00 (6.03) 10.7 0.15 [ -0.42, 0.72 ]

Simons-Morton 2001a 263 2651.11 (213.20) 133 2583.10 (242.53) 16.9 0.30 [ 0.09, 0.51 ]

Simons-Morton 2001b 195 1676.11 (140.03) 107 1598.80 (200.00) 16.5 0.47 [ 0.23, 0.71 ]

Subtotal (95% CI) 569 337 68.1 0.47 [ 0.04, 0.90 ]

Test for heterogeneity chi-square=30.98 df=4 p=<0.0001 I?? =87.1%

Test for overall effect z=2.14 p=0.03

02 Supervised +

Cunningham 1987 100 33.60 (7.40) 100 30.30 (7.43) 15.8 0.44 [ 0.16, 0.72 ]

King 1991 225 25.58 (1.06) 75 25.37 (1.53) 16.1 0.18 [ -0.09, 0.44 ]

Subtotal (95% CI) 325 175 31.9 0.30 [ 0.04, 0.57 ]

Test for heterogeneity chi-square=1.87 df=1 p=0.17 I?? =46.6%

Test for overall effect z=2.27 p=0.02

Total (95% CI) 894 512 100.0 0.42 [ 0.14, 0.71 ]

Test for heterogeneity chi-square=34.49 df=6 p=<0.0001 I?? =82.6%

Test for overall effect z=2.89 p=0.004

-4.0 -2.0 0 2.0 4.0

Favours control Favours treatment
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Analysis 01.02. Comparison 01 Sub group analysis, Outcome 02 Degree of Supervision - Self Reported

Physical Activity

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 02 Degree of Supervision - Self Reported Physical Activity

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Unsupervised

King 1988a 27 11.40 (6.00) 20 7.50 (6.00) 5.5 0.64 [ 0.05, 1.23 ]

Stevens 1998 363 5.95 (2.76) 351 3.64 (2.76) 10.6 0.84 [ 0.68, 0.99 ]

Stewart 2001 81 374.00 (260.00) 83 292.00 (244.00) 8.8 0.32 [ 0.02, 0.63 ]

Subtotal (95% CI) 471 454 24.9 0.61 [ 0.23, 0.99 ]

Test for heterogeneity chi-square=8.61 df=2 p=0.01 I?? =76.8%

Test for overall effect z=3.18 p=0.001

02 Supervised +

Calfas 2000 160 255.36 (19.57) 155 253.05 (19.35) 9.9 0.12 [ -0.10, 0.34 ]

Cunningham 1987 111 138.40 (149.50) 105 84.70 (116.30) 9.3 0.40 [ 0.13, 0.67 ]

Goldstein 1999 158 112.58 (72.77) 154 111.03 (68.87) 9.9 0.02 [ -0.20, 0.24 ]

King 1988b 27 12.40 (6.00) 21 9.80 (8.00) 5.7 0.37 [ -0.21, 0.94 ]

Kriska 1986 114 1514.00 (1070.00) 115 1035.00 (646.00) 9.4 0.54 [ 0.28, 0.80 ]

Simons-Morton 2001a 305 33.76 (1.08) 146 33.53 (1.57) 10.2 0.18 [ -0.02, 0.38 ]

Simons-Morton 2001b 230 32.98 (0.81) 119 32.90 (1.19) 9.9 0.08 [ -0.14, 0.30 ]

Smith 2000 722 -5.45 (208.55) 373 -22.40 (209.00) 10.8 0.08 [ -0.04, 0.21 ]

Subtotal (95% CI) 1827 1188 75.1 0.19 [ 0.07, 0.31 ]

Test for heterogeneity chi-square=15.16 df=7 p=0.03 I?? =53.8%

Test for overall effect z=3.14 p=0.002

Total (95% CI) 2298 1642 100.0 0.31 [ 0.12, 0.51 ]

Test for heterogeneity chi-square=77.57 df=10 p=<0.0001 I?? =87.1%

Test for overall effect z=3.13 p=0.002

-1.0 -0.5 0 0.5 1.0

Favours control Favours treatment
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Analysis 01.03. Comparison 01 Sub group analysis, Outcome 03 Nature of Direction - Self Reported Physical

Activity

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 03 Nature of Direction - Self Reported Physical Activity

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Self directed only

King 1988a 27 11.40 (6.00) 20 7.50 (6.00) 5.5 0.64 [ 0.05, 1.23 ]

King 1988b 27 12.40 (6.00) 21 9.80 (8.00) 5.7 0.37 [ -0.21, 0.94 ]

Stevens 1998 363 5.95 (2.76) 351 3.64 (2.76) 10.6 0.84 [ 0.68, 0.99 ]

Stewart 2001 81 374.00 (260.00) 83 292.00 (244.00) 8.8 0.32 [ 0.02, 0.63 ]

Subtotal (95% CI) 498 475 30.6 0.57 [ 0.24, 0.90 ]

Test for heterogeneity chi-square=10.05 df=3 p=0.02 I?? =70.1%

Test for overall effect z=3.43 p=0.0006

02 Self directed plus professional guidance

Calfas 2000 160 255.36 (19.57) 155 253.05 (19.35) 9.9 0.12 [ -0.10, 0.34 ]

Goldstein 1999 158 112.58 (72.77) 154 111.03 (68.87) 9.9 0.02 [ -0.20, 0.24 ]

Simons-Morton 2001a 305 33.76 (1.08) 146 33.53 (1.57) 10.2 0.18 [ -0.02, 0.38 ]

Simons-Morton 2001b 230 32.98 (0.81) 119 32.90 (1.19) 9.9 0.08 [ -0.14, 0.30 ]

Subtotal (95% CI) 853 574 39.8 0.11 [ 0.00, 0.21 ]

Test for heterogeneity chi-square=1.18 df=3 p=0.76 I?? =0.0%

Test for overall effect z=1.94 p=0.05

03 Prescribed by professional only

Cunningham 1987 111 138.40 (149.50) 105 84.70 (116.30) 9.3 0.40 [ 0.13, 0.67 ]

Kriska 1986 114 1514.00 (1070.00) 115 1035.00 (646.00) 9.4 0.54 [ 0.28, 0.80 ]

Smith 2000 722 -5.45 (208.55) 373 -22.40 (209.00) 10.8 0.08 [ -0.04, 0.21 ]

Subtotal (95% CI) 947 593 29.5 0.32 [ 0.02, 0.63 ]

Test for heterogeneity chi-square=11.96 df=2 p=0.003 I?? =83.3%

Test for overall effect z=2.07 p=0.04

Total (95% CI) 2298 1642 100.0 0.31 [ 0.12, 0.51 ]

Test for heterogeneity chi-square=77.57 df=10 p=<0.0001 I?? =87.1%

Test for overall effect z=3.13 p=0.002

-1.0 -0.5 0 0.5 1.0

Favours control Favours treatment
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Analysis 01.04. Comparison 01 Sub group analysis, Outcome 04 Nature of Direction - Cardiovascular Fitness

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 04 Nature of Direction - Cardiovascular Fitness

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Self directed only

King 1988a 27 31.00 (6.00) 20 32.00 (6.03) 10.6 -0.16 [ -0.74, 0.42 ]

King 1988b 27 32.00 (7.00) 21 31.00 (6.03) 10.7 0.15 [ -0.42, 0.72 ]

Subtotal (95% CI) 54 41 21.4 0.00 [ -0.41, 0.40 ]

Test for heterogeneity chi-square=0.57 df=1 p=0.45 I?? =0.0%

Test for overall effect z=0.02 p=1

02 Self directed plus professional guidance

Simons-Morton 2001a 263 2651.11 (213.20) 133 2583.10 (242.53) 16.9 0.30 [ 0.09, 0.51 ]

Simons-Morton 2001b 195 1676.11 (140.03) 107 1598.80 (200.00) 16.5 0.47 [ 0.23, 0.71 ]

Subtotal (95% CI) 458 240 33.4 0.38 [ 0.21, 0.54 ]

Test for heterogeneity chi-square=1.06 df=1 p=0.30 I?? =5.9%

Test for overall effect z=4.55 p<0.00001

03 Prescribed by professional only

Cunningham 1987 100 33.60 (7.40) 100 30.30 (7.43) 15.8 0.44 [ 0.16, 0.72 ]

Juneau 1987 57 33.51 (3.01) 56 29.07 (2.91) 13.4 1.49 [ 1.07, 1.91 ]

King 1991 225 25.58 (1.06) 75 25.37 (1.53) 16.1 0.18 [ -0.09, 0.44 ]

Subtotal (95% CI) 382 231 45.3 0.68 [ 0.01, 1.35 ]

Test for heterogeneity chi-square=27.54 df=2 p=<0.0001 I?? =92.7%

Test for overall effect z=2.00 p=0.05

Total (95% CI) 894 512 100.0 0.42 [ 0.14, 0.71 ]

Test for heterogeneity chi-square=34.49 df=6 p=<0.0001 I?? =82.6%

Test for overall effect z=2.89 p=0.004

-4.0 -2.0 0 2.0 4.0

Favours control Favours treatment
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Analysis 01.05. Comparison 01 Sub group analysis, Outcome 05 Frequency of intervention occasions - Self

reported physical activity

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 05 Frequency of intervention occasions - Self reported physical activity

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Low - 0-3 occasions

Calfas 2000 160 255.36 (19.57) 155 253.05 (19.35) 9.9 0.12 [ -0.10, 0.34 ]

Goldstein 1999 158 112.58 (72.77) 154 111.03 (68.87) 9.9 0.02 [ -0.20, 0.24 ]

King 1988a 27 11.40 (6.00) 20 7.50 (6.00) 5.5 0.64 [ 0.05, 1.23 ]

King 1988b 27 12.40 (6.00) 21 9.80 (8.00) 5.7 0.37 [ -0.21, 0.94 ]

Kriska 1986 114 1514.00 (1070.00) 115 1035.00 (646.00) 9.4 0.54 [ 0.28, 0.80 ]

Smith 2000 722 -5.45 (208.55) 373 -22.40 (209.00) 10.8 0.08 [ -0.04, 0.21 ]

Stevens 1998 363 5.95 (2.76) 351 3.64 (2.76) 10.6 0.84 [ 0.68, 0.99 ]

Subtotal (95% CI) 1571 1189 61.8 0.36 [ 0.06, 0.66 ]

Test for heterogeneity chi-square=71.65 df=6 p=<0.0001 I?? =91.6%

Test for overall effect z=2.35 p=0.02

03 High - 4+ occasions

Cunningham 1987 111 138.40 (149.50) 105 84.70 (116.30) 9.3 0.40 [ 0.13, 0.67 ]

Simons-Morton 2001a 305 33.76 (1.08) 146 33.53 (1.57) 10.2 0.18 [ -0.02, 0.38 ]

Simons-Morton 2001b 230 32.98 (0.81) 119 32.90 (1.19) 9.9 0.08 [ -0.14, 0.30 ]

Stewart 2001 81 374.00 (260.00) 83 292.00 (244.00) 8.8 0.32 [ 0.02, 0.63 ]

Subtotal (95% CI) 727 453 38.2 0.22 [ 0.09, 0.36 ]

Test for heterogeneity chi-square=3.71 df=3 p=0.29 I?? =19.2%

Test for overall effect z=3.24 p=0.001

Total (95% CI) 2298 1642 100.0 0.31 [ 0.12, 0.51 ]

Test for heterogeneity chi-square=77.57 df=10 p=<0.0001 I?? =87.1%

Test for overall effect z=3.13 p=0.002
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Analysis 01.06. Comparison 01 Sub group analysis, Outcome 06 Frequency of intervention occasions -

Cardiovascular Fitness

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 06 Frequency of intervention occasions - Cardiovascular Fitness

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Low - 0-3 occasions

Juneau 1987 57 33.51 (3.01) 56 29.07 (2.91) 13.4 1.49 [ 1.07, 1.91 ]

King 1988a 27 31.00 (6.00) 20 32.00 (6.03) 10.6 -0.16 [ -0.74, 0.42 ]

King 1988b 27 32.00 (7.00) 21 31.00 (6.03) 10.7 0.15 [ -0.42, 0.72 ]

Subtotal (95% CI) 111 97 34.7 0.51 [ -0.57, 1.58 ]

Test for heterogeneity chi-square=25.77 df=2 p=<0.0001 I?? =92.2%

Test for overall effect z=0.92 p=0.4

03 High - 4+ occasions

Cunningham 1987 100 33.60 (7.40) 100 30.30 (7.43) 15.8 0.44 [ 0.16, 0.72 ]

King 1991 225 25.58 (1.06) 75 25.37 (1.53) 16.1 0.18 [ -0.09, 0.44 ]

Simons-Morton 2001a 263 2651.11 (213.20) 133 2583.10 (242.53) 16.9 0.30 [ 0.09, 0.51 ]

Simons-Morton 2001b 195 1676.11 (140.03) 107 1598.80 (200.00) 16.5 0.47 [ 0.23, 0.71 ]

Subtotal (95% CI) 783 415 65.3 0.35 [ 0.22, 0.47 ]

Test for heterogeneity chi-square=3.30 df=3 p=0.35 I?? =9.1%

Test for overall effect z=5.30 p<0.00001

Total (95% CI) 894 512 100.0 0.42 [ 0.14, 0.71 ]

Test for heterogeneity chi-square=34.49 df=6 p=<0.0001 I?? =82.6%

Test for overall effect z=2.89 p=0.004
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Analysis 01.07. Comparison 01 Sub group analysis, Outcome 07 Frequency of intervention occasions -

Dichotomous data

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 07 Frequency of intervention occasions - Dichotomous data

Study Treatment Control Odds Ratio (Random) Weight Odds Ratio (Random)

n/N n/N 95% CI (%) 95% CI

01 Low - 0-3 occasions

Norris 2000 212/450 192/362 26.2 0.79 [ 0.60, 1.04 ]

Subtotal (95% CI) 450 362 26.2 0.79 [ 0.60, 1.04 ]

Total events: 212 (Treatment), 192 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=1.68 p=0.09

03 High - 4+ occasions

Harland 1999 92/351 21/91 19.4 1.18 [ 0.69, 2.04 ]

Lombard 1995 32/108 1/27 3.5 10.95 [ 1.42, 84.15 ]

Reid 1979 24/77 10/47 12.9 1.68 [ 0.72, 3.92 ]

Simons-Morton 2001a 74/305 24/146 20.3 1.63 [ 0.98, 2.71 ]

Simons-Morton 2001b 40/230 17/119 17.7 1.26 [ 0.68, 2.34 ]

Subtotal (95% CI) 1071 430 73.8 1.48 [ 1.05, 2.08 ]

Total events: 262 (Treatment), 73 (Control)

Test for heterogeneity chi-square=4.94 df=4 p=0.29 I?? =19.0%

Test for overall effect z=2.26 p=0.02

Total (95% CI) 1521 792 100.0 1.30 [ 0.87, 1.95 ]

Total events: 474 (Treatment), 265 (Control)

Test for heterogeneity chi-square=13.85 df=5 p=0.02 I?? =63.9%

Test for overall effect z=1.26 p=0.2
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Analysis 01.08. Comparison 01 Sub group analysis, Outcome 08 Frequency of Follow Up - Self reported

physical activity

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 08 Frequency of Follow Up - Self reported physical activity

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Low - 0-4 occasions

King 1988a 27 11.40 (6.00) 20 7.50 (6.00) 5.5 0.64 [ 0.05, 1.23 ]

Kriska 1986 114 1514.00 (1070.00) 115 1035.00 (646.00) 9.4 0.54 [ 0.28, 0.80 ]

Smith 2000 722 -5.45 (208.55) 373 -22.40 (209.00) 10.8 0.08 [ -0.04, 0.21 ]

Stevens 1998 363 5.95 (2.76) 351 3.64 (2.76) 10.6 0.84 [ 0.68, 0.99 ]

Subtotal (95% CI) 1226 859 36.3 0.51 [ 0.06, 0.97 ]

Test for heterogeneity chi-square=57.87 df=3 p=<0.0001 I?? =94.8%

Test for overall effect z=2.20 p=0.03

03 High - 5+ occasions

Calfas 2000 160 255.36 (19.57) 155 253.05 (19.35) 9.9 0.12 [ -0.10, 0.34 ]

Cunningham 1987 111 138.40 (149.50) 105 84.70 (116.30) 9.3 0.40 [ 0.13, 0.67 ]

Goldstein 1999 158 112.58 (72.77) 154 111.03 (68.87) 9.9 0.02 [ -0.20, 0.24 ]

King 1988b 27 12.40 (6.00) 21 9.80 (8.00) 5.7 0.37 [ -0.21, 0.94 ]

Simons-Morton 2001a 305 33.76 (1.08) 146 33.53 (1.57) 10.2 0.18 [ -0.02, 0.38 ]

Simons-Morton 2001b 230 32.98 (0.81) 119 32.90 (1.19) 9.9 0.08 [ -0.14, 0.30 ]

Stewart 2001 81 374.00 (260.00) 83 292.00 (244.00) 8.8 0.32 [ 0.02, 0.63 ]

Subtotal (95% CI) 1072 783 63.7 0.17 [ 0.07, 0.27 ]

Test for heterogeneity chi-square=6.69 df=6 p=0.35 I?? =10.3%

Test for overall effect z=3.36 p=0.0008

Total (95% CI) 2298 1642 100.0 0.31 [ 0.12, 0.51 ]

Test for heterogeneity chi-square=77.57 df=10 p=<0.0001 I?? =87.1%

Test for overall effect z=3.13 p=0.002
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Analysis 01.09. Comparison 01 Sub group analysis, Outcome 09 Frequency of Follow Up - Cardiovascular

Fitness

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 09 Frequency of Follow Up - Cardiovascular Fitness

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Low - 0-4 occasions

Juneau 1987 57 33.51 (3.01) 56 29.07 (2.91) 13.4 1.49 [ 1.07, 1.91 ]

King 1988a 27 31.00 (6.00) 20 32.00 (6.03) 10.6 -0.16 [ -0.74, 0.42 ]

Subtotal (95% CI) 84 76 24.0 0.68 [ -0.94, 2.30 ]

Test for heterogeneity chi-square=20.56 df=1 p=<0.0001 I?? =95.1%

Test for overall effect z=0.82 p=0.4

03 High - 5+ occasions

Cunningham 1987 100 33.60 (7.40) 100 30.30 (7.43) 15.8 0.44 [ 0.16, 0.72 ]

King 1988b 27 32.00 (7.00) 21 31.00 (6.03) 10.7 0.15 [ -0.42, 0.72 ]

King 1991 225 25.58 (1.06) 75 25.37 (1.53) 16.1 0.18 [ -0.09, 0.44 ]

Simons-Morton 2001a 263 2651.11 (213.20) 133 2583.10 (242.53) 16.9 0.30 [ 0.09, 0.51 ]

Simons-Morton 2001b 195 1676.11 (140.03) 107 1598.80 (200.00) 16.5 0.47 [ 0.23, 0.71 ]

Subtotal (95% CI) 810 436 76.0 0.34 [ 0.22, 0.46 ]

Test for heterogeneity chi-square=3.74 df=4 p=0.44 I?? =0.0%

Test for overall effect z=5.55 p<0.00001

Total (95% CI) 894 512 100.0 0.42 [ 0.14, 0.71 ]

Test for heterogeneity chi-square=34.49 df=6 p=<0.0001 I?? =82.6%

Test for overall effect z=2.89 p=0.004
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Analysis 01.10. Comparison 01 Sub group analysis, Outcome 10 Frequency of Follow Up - Dichotomous data

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 10 Frequency of Follow Up - Dichotomous data

Study Treatment Control Odds Ratio (Random) Weight Odds Ratio (Random)

n/N n/N 95% CI (%) 95% CI

01 Low - 0-4 occasions

Harland 1999 92/351 21/91 19.4 1.18 [ 0.69, 2.04 ]

Reid 1979 24/77 10/47 12.9 1.68 [ 0.72, 3.92 ]

Subtotal (95% CI) 428 138 32.4 1.31 [ 0.83, 2.07 ]

Total events: 116 (Treatment), 31 (Control)

Test for heterogeneity chi-square=0.46 df=1 p=0.50 I?? =0.0%

Test for overall effect z=1.16 p=0.2

03 High - 5+ occasions

Lombard 1995 32/108 1/27 3.5 10.95 [ 1.42, 84.15 ]

Norris 2000 212/450 192/362 26.2 0.79 [ 0.60, 1.04 ]

Simons-Morton 2001a 74/305 24/146 20.3 1.63 [ 0.98, 2.71 ]

Simons-Morton 2001b 40/230 17/119 17.7 1.26 [ 0.68, 2.34 ]

Subtotal (95% CI) 1093 654 67.6 1.34 [ 0.74, 2.44 ]

Total events: 358 (Treatment), 234 (Control)

Test for heterogeneity chi-square=12.35 df=3 p=0.006 I?? =75.7%

Test for overall effect z=0.96 p=0.3

Total (95% CI) 1521 792 100.0 1.30 [ 0.87, 1.95 ]

Total events: 474 (Treatment), 265 (Control)

Test for heterogeneity chi-square=13.85 df=5 p=0.02 I?? =63.9%

Test for overall effect z=1.26 p=0.2
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Analysis 01.11. Comparison 01 Sub group analysis, Outcome 11 Study Quality Score - Self reported physical

activity

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 11 Study Quality Score - Self reported physical activity

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Higher quality

Simons-Morton 2001a 305 33.76 (1.08) 146 33.53 (1.57) 10.2 0.18 [ -0.02, 0.38 ]

Simons-Morton 2001b 230 32.98 (0.81) 119 32.90 (1.19) 9.9 0.08 [ -0.14, 0.30 ]

Smith 2000 722 -5.45 (208.55) 373 -22.40 (209.00) 10.8 0.08 [ -0.04, 0.21 ]

Stewart 2001 81 374.00 (260.00) 83 292.00 (244.00) 8.8 0.32 [ 0.02, 0.63 ]

Subtotal (95% CI) 1338 721 39.7 0.12 [ 0.03, 0.22 ]

Test for heterogeneity chi-square=2.53 df=3 p=0.47 I?? =0.0%

Test for overall effect z=2.67 p=0.008

02 Lower quality

Calfas 2000 160 255.36 (19.57) 155 253.05 (19.35) 9.9 0.12 [ -0.10, 0.34 ]

Cunningham 1987 111 138.40 (149.50) 105 84.70 (116.30) 9.3 0.40 [ 0.13, 0.67 ]

Goldstein 1999 158 112.58 (72.77) 154 111.03 (68.87) 9.9 0.02 [ -0.20, 0.24 ]

King 1988a 27 11.40 (6.00) 20 7.50 (6.00) 5.5 0.64 [ 0.05, 1.23 ]

King 1988b 27 12.40 (6.00) 21 9.80 (8.00) 5.7 0.37 [ -0.21, 0.94 ]

Kriska 1986 114 1514.00 (1070.00) 115 1035.00 (646.00) 9.4 0.54 [ 0.28, 0.80 ]

Stevens 1998 363 5.95 (2.76) 351 3.64 (2.76) 10.6 0.84 [ 0.68, 0.99 ]

Subtotal (95% CI) 960 921 60.3 0.41 [ 0.12, 0.70 ]

Test for heterogeneity chi-square=48.34 df=6 p=<0.0001 I?? =87.6%

Test for overall effect z=2.80 p=0.005

Total (95% CI) 2298 1642 100.0 0.31 [ 0.12, 0.51 ]

Test for heterogeneity chi-square=77.57 df=10 p=<0.0001 I?? =87.1%

Test for overall effect z=3.13 p=0.002
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Analysis 01.12. Comparison 01 Sub group analysis, Outcome 12 Study Quality - Cardiovascular Fitness

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 12 Study Quality - Cardiovascular Fitness

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Higher quality

King 1991 225 25.58 (1.06) 75 25.37 (1.53) 16.1 0.18 [ -0.09, 0.44 ]

Simons-Morton 2001a 263 2651.11 (213.20) 133 2583.10 (242.53) 16.9 0.30 [ 0.09, 0.51 ]

Simons-Morton 2001b 195 1676.11 (140.03) 107 1598.80 (200.00) 16.5 0.47 [ 0.23, 0.71 ]

Subtotal (95% CI) 683 315 49.5 0.32 [ 0.16, 0.48 ]

Test for heterogeneity chi-square=2.73 df=2 p=0.26 I?? =26.7%

Test for overall effect z=3.98 p=0.00007

02 Lower quality

Cunningham 1987 100 33.60 (7.40) 100 30.30 (7.43) 15.8 0.44 [ 0.16, 0.72 ]

Juneau 1987 57 33.51 (3.01) 56 29.07 (2.91) 13.4 1.49 [ 1.07, 1.91 ]

King 1988a 27 31.00 (6.00) 20 32.00 (6.03) 10.6 -0.16 [ -0.74, 0.42 ]

King 1988b 27 32.00 (7.00) 21 31.00 (6.03) 10.7 0.15 [ -0.42, 0.72 ]

Subtotal (95% CI) 211 197 50.5 0.50 [ -0.17, 1.17 ]

Test for heterogeneity chi-square=27.57 df=3 p=<0.0001 I?? =89.1%

Test for overall effect z=1.47 p=0.1

Total (95% CI) 894 512 100.0 0.42 [ 0.14, 0.71 ]

Test for heterogeneity chi-square=34.49 df=6 p=<0.0001 I?? =82.6%

Test for overall effect z=2.89 p=0.004
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Analysis 01.13. Comparison 01 Sub group analysis, Outcome 13 Study Quality - Dichotomous data

Review: Interventions for promoting physical activity

Comparison: 01 Sub group analysis

Outcome: 13 Study Quality - Dichotomous data

Study Treatment Control Odds Ratio (Random) Weight Odds Ratio (Random)

n/N n/N 95% CI (%) 95% CI

01 Higher quality

Simons-Morton 2001a 74/305 24/146 20.3 1.63 [ 0.98, 2.71 ]

Simons-Morton 2001b 40/230 17/119 17.7 1.26 [ 0.68, 2.34 ]

Subtotal (95% CI) 535 265 37.9 1.47 [ 0.99, 2.18 ]

Total events: 114 (Treatment), 41 (Control)

Test for heterogeneity chi-square=0.39 df=1 p=0.53 I?? =0.0%

Test for overall effect z=1.92 p=0.06

02 Lower quality

Harland 1999 92/351 21/91 19.4 1.18 [ 0.69, 2.04 ]

Lombard 1995 32/108 1/27 3.5 10.95 [ 1.42, 84.15 ]

Norris 2000 212/450 192/362 26.2 0.79 [ 0.60, 1.04 ]

Reid 1979 24/77 10/47 12.9 1.68 [ 0.72, 3.92 ]

Subtotal (95% CI) 986 527 62.1 1.29 [ 0.71, 2.34 ]

Total events: 360 (Treatment), 224 (Control)

Test for heterogeneity chi-square=9.77 df=3 p=0.02 I?? =69.3%

Test for overall effect z=0.82 p=0.4

Total (95% CI) 1521 792 100.0 1.30 [ 0.87, 1.95 ]

Total events: 474 (Treatment), 265 (Control)

Test for heterogeneity chi-square=13.85 df=5 p=0.02 I?? =63.9%

Test for overall effect z=1.26 p=0.2
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Analysis 02.01. Comparison 02 Pooled effects, Outcome 01 Studies with dichotomous outcome data for self-

reported physical activity

Review: Interventions for promoting physical activity

Comparison: 02 Pooled effects

Outcome: 01 Studies with dichotomous outcome data for self-reported physical activity

Study Treatment Control Odds Ratio (Random) Weight Odds Ratio (Random)

n/N n/N 95% CI (%) 95% CI

Harland 1999 92/351 21/91 19.4 1.18 [ 0.69, 2.04 ]

Lombard 1995 32/108 1/27 3.5 10.95 [ 1.42, 84.15 ]

Norris 2000 212/450 192/362 26.2 0.79 [ 0.60, 1.04 ]

Reid 1979 24/77 10/47 12.9 1.68 [ 0.72, 3.92 ]

Simons-Morton 2001a 74/305 24/146 20.3 1.63 [ 0.98, 2.71 ]

Simons-Morton 2001b 40/230 17/119 17.7 1.26 [ 0.68, 2.34 ]

Total (95% CI) 1521 792 100.0 1.30 [ 0.87, 1.95 ]

Total events: 474 (Treatment), 265 (Control)

Test for heterogeneity chi-square=13.85 df=5 p=0.02 I?? =63.9%

Test for overall effect z=1.26 p=0.2
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Analysis 02.02. Comparison 02 Pooled effects, Outcome 02 Studies with continuous outcome data for cardio-

respiratory fitness

Review: Interventions for promoting physical activity

Comparison: 02 Pooled effects

Outcome: 02 Studies with continuous outcome data for cardio-respiratory fitness

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Cunningham 1987 100 33.60 (7.40) 100 30.30 (7.40) 15.7 0.44 [ 0.16, 0.72 ]

Juneau 1987 57 33.51 (3.01) 56 29.07 (2.91) 13.5 1.49 [ 1.07, 1.91 ]

King 1988a 27 31.00 (6.00) 20 32.00 (6.00) 10.9 -0.16 [ -0.74, 0.42 ]

King 1988b 27 32.00 (7.00) 21 31.00 (6.00) 11.1 0.15 [ -0.42, 0.72 ]

King 1991 225 25.58 (1.06) 75 25.37 (1.58) 15.9 0.17 [ -0.09, 0.43 ]

Simons-Morton 2001a 263 2615.11 (213.20) 133 2583.10 (242.53) 16.6 0.14 [ -0.07, 0.35 ]

Simons-Morton 2001b 195 1676.11 (140.03) 107 1598.80 (200.00) 16.3 0.47 [ 0.23, 0.71 ]

Total (95% CI) 894 512 100.0 0.40 [ 0.09, 0.70 ]

Test for heterogeneity chi-square=38.93 df=6 p=<0.0001 I?? =84.6%

Test for overall effect z=2.55 p=0.01
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Analysis 02.03. Comparison 02 Pooled effects, Outcome 03 Studies with continuous outcome data for self-

reported physical activity in order of publication date

Review: Interventions for promoting physical activity

Comparison: 02 Pooled effects

Outcome: 03 Studies with continuous outcome data for self-reported physical activity in order of publication date

Study Treatment Control Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Calfas 2000 160 255.36 (19.57) 155 253.05 (19.35) 9.9 0.12 [ -0.10, 0.34 ]

Cunningham 1987 111 138.40 (149.50) 105 84.70 (116.30) 9.3 0.40 [ 0.13, 0.67 ]

Goldstein 1999 158 112.58 (72.77) 154 111.03 (68.87) 9.9 0.02 [ -0.20, 0.24 ]

King 1988a 27 11.40 (6.00) 20 7.50 (6.00) 5.5 0.64 [ 0.05, 1.23 ]

King 1988b 27 12.40 (6.00) 21 9.80 (8.00) 5.7 0.37 [ -0.21, 0.94 ]

Kriska 1986 114 1514.00 (1070.00) 115 1035.00 (646.00) 9.4 0.54 [ 0.28, 0.80 ]

Simons-Morton 2001a 305 33.76 (1.08) 146 33.53 (1.57) 10.2 0.18 [ -0.02, 0.38 ]

Simons-Morton 2001b 230 32.98 (0.81) 119 32.90 (1.19) 9.9 0.08 [ -0.14, 0.30 ]

Smith 2000 722 -5.45 (208.55) 373 -22.40 (209.00) 10.8 0.08 [ -0.04, 0.21 ]

Stevens 1998 363 5.95 (2.76) 351 3.64 (2.76) 10.6 0.84 [ 0.68, 0.99 ]

Stewart 2001 81 374.00 (260.00) 83 292.00 (244.00) 8.8 0.32 [ 0.02, 0.63 ]

Total (95% CI) 2298 1642 100.0 0.31 [ 0.12, 0.51 ]

Test for heterogeneity chi-square=77.57 df=10 p=<0.0001 I?? =87.1%

Test for overall effect z=3.13 p=0.002
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