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ABSTRACT 

Physical activity is important for preventing weight gain and obesity, but women experiencing 

socioeconomic disadvantage are at high-risk of inactivity. This study aimed to determine the 

effectiveness of interventions to increase physical activity among women experiencing disadvantage, 

and the intervention factors (i.e. physical activity measure, delivery mode, delivery channel, setting, 

duration, use of theory, behavioural techniques, participant age, risk of bias) associated with 

effectiveness. We conducted a meta-analysis of controlled trials using random effects models and 

meta-regression. Seven databases were searched for trials among healthy women (18-64 years), 

which included a physical activity intervention,  any control group, and statistical analyses of a 

physical activity outcome at baseline and post-intervention. Nineteen studies were included 

(n=6339). Because of substantial statistical heterogeneity (Chi2=53.61, df=18, p<0.0001, I2=66%), an 

overall pooled effect is not reported. In subgroup analyses, between group differences were evident 

for delivery mode, which modestly reduced heterogeneity (to 54%). Studies with a group delivery 

component had a standardised mean difference 0.38 greater than either individual or community-

based delivery. Programs with a group delivery mode significantly increase physical activity among 

women experiencing disadvantage, and group delivery should be considered an essential element of 

physical activity promotion programs targeting this population group.   
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INTRODUCTION  

Globally, physical inactivity is the fourth leading risk factor for mortality, and accounts for 6.6% and 

7.7% of deaths in middle- and high-income countries, respectively.1 Physical inactivity also 

substantially and independently increases the risk of a vast range of common and chronic conditions, 

such as cardiovascular diseases and certain cancers.2, 3 If current upward trends in obesity continue 

in the United States (US), it is estimated that the annual medical costs for treating obesity-related 

disorders will increase by USD$22-28 billion per year by the year 2020 and USD $48-66 billion per 

year by the year 2030; respective figures for the United Kingdom (UK) are £613-648 million per year 

and £1.9-2 billion.4 The costs of physical inactivity have been estimated at £0.9 billion in the UK,5 

AUD$1.5 billion per year in Australia,6 around USD$3 billion in the US,7 and CAN$5.3 billion in 

Canada.8More than a decade ago, physical inactivity was estimated to directly cost  the United 

States $24 billion (or 2.4% of US health care expenditure), and physical inactivity and obesity 

combined accounted for over 9% of US health care expenditure.4  

 

Despite the substantial social, economic and health burdens of inactivity,2, 3 a considerable 

proportion of adults in industrialised countries are not physically active at levels sufficient for good 

health (commonly accepted as 150 minutes/week of at least moderate-intensity activity on most 

days).9 Furthermore, the prevalence of physical inactivity is disproportionately distributed across 

population segments.  Women are less active than men across the lifespan2, 10 and there are clear 

socioeconomic inequalities in leisure time physical activity participation, with those with lower levels 

of education, in lower status occupations, and living in socioeconomically disadvantaged areas 

demonstrated the lowest rates of physical activity.2, 10, 11 Women experiencing socioeconomic 

disadvantage are therefore an important group to target in developing and evaluating interventions 

to promote physical activity. There may be additional public health benefits in targeting this 

population group, because women’s physical activity behaviours may influence the behaviours of 
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other proximal population groups, such as their children and families. For instance, mothers act in 

important ‘gatekeeper’ roles, and their participation in physical activity has been shown to have a 

direct influence on their children’s physical activity behaviours, more so than that of fathers.12-15 

 

Despite this, the most effective strategies for promoting physical activity among socioeconomically 

disadvantaged women are unknown. While numerous reviews have summarised the effectiveness of 

physical activity interventions,16-30 none have directed their attention towards socioeconomically 

disadvantaged women who, due to their circumstances, may have unique needs and barriers. Most 

reviews have not examined men and women separately despite the known differential influences on 

physical activity according to sex,31 have not included a meta-analysis,16-25, 27-29 and have not 

examined population groups experiencing socioeconomic disadvantage despite these groups being 

identified in a seminal review22 as a key target group about who little is known regarding effective 

physical activity promotion strategies. Most previous reviews have been unable to make firm 

conclusions about the effectiveness of interventions on physical activity, largely due to inconsistent 

findings, insufficient numbers of studies, concerns about study methodological quality, and the lack 

of use of meta-analytic techniques to quantify effectiveness and the factors impacting on 

effectiveness. Reviews that have reported some favourable intervention effects have tended to 

focus on specific population groups (e.g. children and adolescents)27-29, specific settings (e.g. primary 

care)22, 26, or specific delivery channels (e.g. mass media)19.   

 

There are currently no data demonstrating which factors might improve the likelihood of an 

intervention being effective among socioeconomically disadvantaged women. The aim of this 

systematic review was therefore to determine the effectiveness of interventions to increase physical 

activity in women experiencing socioeconomic disadvantage, and determine which, if any, 

intervention factors (i.e. physical activity measure, delivery mode, delivery channel, setting, 
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duration, use of theory, theory employed, number of behavioural techniques employed, mean 

participant age, and risk of bias) are associated with greater effectiveness.  

 

METHODS 

We performed a systematic review and meta-analysis of studies of interventions to increase physical 

activity in women experiencing socioeconomic disadvantage. We adhered to the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement for reporting 

systematic reviews and meta-analyses of studies that evaluate healthcare interventions (S1).32, 33 

 

Inclusion/exclusion criteria  

Studies were eligible for inclusion if they met the following criteria:  

• Population group: community-dwelling women, or studies where more than 80% of 

participants were women; aged 19-64 years, or studies with participants with a mean age 

<65 years; no pre-existing medical condition; targeted towards a population group 

experiencing socioeconomic disadvantage (that is, those with low education, low income,  

unemployed, low status occupations, or living in an area of low socioeconomic status); 

• Intervention: any intervention (individually, socially, environmentally or policy targeted) 

focused on increasing physical activity in any setting; 

• Control group: any control group including but not limited to no intervention/contact, 

attention-control,  or wait-list control; 

• Outcome: outcomes measured, at a minimum, at baseline and immediately post-

intervention; reporting of statistical analyses of a physical activity outcome measure, or an 

outcome considered to be closely related to physical activity such as cardiorespiratory 

fitness; 

• Study design: randomised controlled trials and non-randomised trials with a control group. 
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Studies were excluded from the review if they targeted pregnant women, athletes or sports 

students; did not focus primarily on increasing physical activity; did not report on a physical activity 

outcome; if the sample included >20% men and, did not report a physical activity outcome 

separately for men and women (except in cases where >80% of study participants were women); or 

only reported sedentary behaviour as an outcome.  Only studies with an outcome measure with a 

measure of variance available were included in the review and meta-analysis. 

 

Search strategy 

The electronic search was last updated in March 2011. The detailed search strategy is detailed in S2.  

We searched: Pubmed, EMBASE, Medline with Full Text, CINAHL, PsychINFO, Web of Science, and 

Global Health. The following search terms were used: physical activity, exercise, health behaviour, 

walking, socioeconomic disadvantage, disadvantaged, underserved populations, women, female, 

intervention studies, programs, health promotion programs. In addition, a manual citation search of 

the reference list of the included studies and of two key physical activity journals, the Journal of 

Physical Activity and Health, and the International Journal of Behavioral Nutrition and Physical 

Activity was conducted. For included studies, study authors were contacted when more information 

was required; unpublished data were obtained from five authors using this method. 

 

Two reviewers (VC and AG) independently assessed potentially relevant articles against the inclusion 

and exclusion criteria. When results differed between reviewers, consensus was reached through 

discussion; where consensus could not be reached, a third author (KB) adjudicated.  

 

Data extraction and analysis 
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A purpose-designed Microsoft Excel spreadsheet was developed for data extraction (S3). The 

spreadsheet was pilot tested using an article retrieved but excluded from this review during the 

search process, and refined accordingly. Data extraction was performed by one reviewer (AG) and 

verified by a second reviewer (VC). In cases of disagreement, discussion was held until consensus 

was reached. The primary outcome measure was any continuous measure of physical activity, 

measured at the first time point at or after the conclusion of the study. If these data were not 

available, the proportions of participants meeting a specified level of physical activity (defined by 

study authors, typically performing 150 minutes/week of at least moderate-intensity activity) were 

extracted. Where multiple measures of physical activity were included, we used an a priori hierarchy 

to determine the appropriate measure for data extraction (S3). In one study where there was one 

control and two quite similar intervention groups, the intervention group most disparate from the 

control group was selected for inclusion in the meta-analysis.  

 

Risk of bias assessment 

Assessing risk of bias in systematic reviews and meta-analyses is essential because it impacts on the 

extent to which conclusions can be drawn about intervention effects.34 Risk of bias can also help to 

explain variation (heterogeneity) in the results of a meta-analysis, with more rigorous studies being 

more likely to produce results that are closer to the truth than less rigorous studies.34 Risk of bias 

assessment of included articles was conducted using the six-item Effective Public Health Practice 

Project’s Quality Assessment Tool for Quantitative Studies35 (see 

http://www.ephpp.ca/images/PDF/QATool.pdf). This tool is recommended by the Cochrane 

Collaboration Australia34 (see www.cochrane-handbook.org for reviews of public health and health 

promotion studies). The tool considers selection bias, study design, confounders, blinding, data 

collection methods, and withdrawals and drop-outs. Two reviewers (VC and AG) independently 

assessed each of six risk of bias indicators as ‘low’, ‘medium’, or ‘high’; where consensus could not 

http://www.ephpp.ca/images/PDF/QATool.pdf
http://www.cochrane-handbook.org/
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be reached, a third author (KB) adjudicated. Studies were then given a global risk of bias rating of 

‘low’ (four high ratings and no low ratings), ‘medium’ (less than four high ratings and one low rating), 

or ‘high’ (two or more low ratings from the six components). Discrepancies were discussed until 

consensus was reached. The level of agreement between the two reviewers’ ratings was assessed 

using per cent agreement and Cohen’s kappa coefficient (κ).   

 

Meta-analysis  

Because measurement scales differed across studies, continuous physical activity outcomes were 

converted to standardised mean differences (SMD) and standard errors (SE). If continuous outcomes 

were not available, we used dichotomous outcomes, re-expressing odds ratios and their 95% 

confidence intervals as as SMD and SE as described below. For seven studies that presented the 

proportion of participants in each group meeting a set level of physical activity (e.g. physical activity 

recommendations), odds ratios and 95% confidence intervals were calculated then also re-

expressed. Based on an assumption that the underlying continuous measurements in each 

intervention group follow a logistic distribution, and that the variability of the outcomes is the same 

in both treated and control participants, odds ratios were re-expressed as SMDs using the following 

formula:36 

 

 

The standard error of the log odds ratio was converted to the SE of a SMD by multiplying by the 

same constant (√3/ π = 0.5513).   

 

Statistical heterogeneity was calculated using a Chi-square test on N-1 degrees of freedom, with 

significance conservatively set at 0.10. Inconsistency was also assessed using the formula, I2 = [(Q-

df)/Q] x 100%, where Q is the chi-squared statistic and df is its degrees of freedom, to describe the 
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percentage of the variability in effect estimates due to heterogeneity. A value greater than 50% was 

considered to be substantial heterogeneity.37 

 

As there was substantial clinical and methodological variation in the studies, meta-analysis was 

conducted using a random effects model. Our intent was that if statistical heterogeneity were 

substantial, we would proceed to exploring heterogeneity and identifying potential effect modifying 

factors through pre-specified subgroup analyses and random-effects meta-regression. These 

subgroups were by: measure of physical activity (objective, valid/reliable self-report, not 

valid/reliable self-report), delivery mode (whether delivered only to individuals, only to groups, a 

combination of group and individual delivery, or whole-of-community approaches), delivery channel 

(face to face, telephone, mass media, print), setting (in the home, through an organisation/centre, or 

at the broader community level), intervention duration (<6 months, 6-12 months, >12 months), use 

of a theoretical framework (yes, no), type of theoretical framework,  number of behavioural 

techniques employed (based on the theory-linked Abraham taxonomy, which provides standardised 

definitions of 26 behaviour change techniques; two authors independently coded the behaviour 

change techniques employed in each of the included studies, with any discrepancies discussed until 

consensus was reached),38 mean age of participants,  and risk of bias. Where possible, analyses were 

based on intention-to-treat data from the individual trials. The number of studies restricted meta-

regression to a univariable approach. The SMD was used to estimate an absolute benefit in units of 

minutes/week moderate- to vigorous-intensity physical activity and steps/day by estimating the 

pooled SD from the means of the SD of this outcome in treatment and control groups for each study 

using this outcome, and multiplying the SMD by this.39 

 

A funnel plot was generated for assessment of publication bias. Sensitivity analyses were performed 

to assess the impact of risk of bias, of the use of non-validated self-report outcome measures, of not 
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appropriately adjusting for clustering, and of the inclusion of studies with dichotomous outcomes. 

To do this, analyses were re-run excluding studies with a high risk of bias, studies that used a non-

validated self-report outcome measure, studies that did not adjust for clustering, and studies that 

included only dichotomous outcomes, respectively.   

 

All analyses were performed in Review Manager (Revman V5.0, Copenhagen: The Nordic Cochrane 

Centre, The Cochrane Collaboration, 2008) except for meta-regression which was performed in Stata 

Version 12 (College Station, Texas, USA). 

 

RESULTS 

Article search 

Details of the results of the search strategy are presented in Figure 1. After the removal of 244 

duplicates, the initial search resulted in the identification of 1695 articles. Articles were excluded 

(n=1257) where it could be ascertained from the title that they did not meet the inclusion criteria 

(described below). The abstracts of the remaining articles (n=438) were reviewed, and were 

excluded (n=343) if they did not meet the inclusion criteria. The full text of remaining 95 articles 

were then retrieved and assessed, and a further 78 articles were excluded because they did not fit 

the inclusion criteria. A manual citation search of the reference list of the remaining 17 studies and 

of two physical activity journals was performed, with a further two articles identified for inclusion, 

resulting in a total of 19 studies eligible for inclusion in the review.  

 

Summary of included studies 

Nineteen separate studies were included in the systematic review and meta-analysis.  Characteristics 

of studies included in the meta-analysis are given in Table 1. Of the studies included in the meta-

analysis, most were conducted in North America (n=10)40-49 or Europe (n=4)50-53, with a smaller 
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number in Australia (n=3)54-56, Iran (n=1)57 and Colombia (n=1).58 Studies were conducted between 

1990 and 2010, and ranged in sample size from 4348 to 157853 participants (median=108). 

Intervention duration ranged from six weeks48 to six years51 (median=5 months). Thirteen studies 

employed at least one theoretical framework, with the most common being the trans-theoretical 

model of behaviour change (n=4 studies)40, 42, 44, 57 and social-cognitive theory (n=6 studies)40, 44-46, 55, 

58. Physical activity was most commonly measured via self-report (n=16 studies). Twenty-one of the 

26 behaviour change techniques identified by Abraham and colleagues38 were employed (S4), with 

the most commonly reported being providing information about behaviour-health links (n=12 

studies), prompting of barrier identification (n=11 studies), and planning for social support or social 

change (n=10 studies). None of the studies reported adverse events or included a cost-effectiveness 

component. 

 

Risk of bias assessment 

The percent agreement between the two study raters was 83% for the global risk of bias assessment 

score (κ=0.65, p<0.001); full consensus was reached after discussion and deferral to a third author 

was not required.  Overall, two (11%) studies in the meta-analysis had low risk of bias, three (16%) 

had medium risk of bias and 14 (74%) had high risk of bias (Table 2). Because of the small number of 

studies with low and medium risk of bias, these two categories were combined for meta-analyses.  

 

Seven (37%) studies 40, 43, 44, 52, 55, 56 applied or considered intention to treat analyses, and 12 (63%) 

studies40-43, 46-48, 52, 54, 56, 57 reported the number of and/or reasons for dropouts and withdrawals. 

Eight (42%) studies identified no important differences between control and intervention groups at 

baseline,40, 42-44, 49, 54, 55, 57 two (11%) studies did not present this information,48, 58 and of the nine 

(47%) studies that found differences, four (21%) controlled for or considered controlling for these in 
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analyses.46, 47, 52, 53 Only two (11%) studies41, 45 clearly reported whether the consistency of the 

delivery of the intervention was measured. 

 

Eight (42%) studies41-43, 47, 48, 55 described the methods used for randomisation sequence generation 

but only one43 described methods used for allocation concealment when this was applicable (i.e. 

randomised controlled trial). In all studies participants were not blinded to the intervention status or 

research question (or this information was unable to be discerned)40, 52, and in only two (11%) 

studies were the personnel or outcome assessors blinded to intervention status.43, 45  

 

While most studies did not include reliability information for the self-reported physical activity 

measures directly in their reports, many made reference to other articles for this information.  Six 

(32%) studies41, 44, 47, 49, 51, 59 provided no such reliability data or references of their self-reported 

measures. Of those that did provide information on reliability, this was generally tested using a one- 

or two-week test-retest approach, with intra-class, Pearson or Spearman correlations reported in 

the range of 0.30 to 0.95 (median 0.80). Seven (37%) studies 41, 43, 44, 47, 50, 51, 56 provided no 

information on validity of self-reported measures of physical activity, while some studies examined 

predictive validity (degree of association between physical activity measure and a relevant health 

outcome) or convergent validity (degree to which measure associated with other similar measures 

of physical activity).43, 48, 53 Of the studies that compared self-reported physical activity to an 

objective measure (such as accelerometer or pedometer),40, 42, 45, 49, 52, 55, 57, 58 correlation coefficients 

ranged from 0.17 to 0.87 (median 0.38). 

 

Meta-analysis of effectiveness of interventions 

The meta-analysis included data from 19 studies with a total of 6339 participants.40-58 The initial 

random effects meta-analysis of all studies confirmed that there was substantial statistical 
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heterogeneity, as we expected from the clinical and methodological heterogeneity observed in the 

studies (Chi2=53.61, df=18, p<0.0001, I2=66%). Thus, pooling of the overall result was inappropriate 

and thus the result of this analysis is not reported. We proceeded to explore heterogeneity and 

examine potential effect modification through our pre-specified subgroup analyses with meta-

regression, the results of which are given in Table 3. For delivery mode, subgroup analyses 

demonstrated that studies using group and those using group in combination with individual 

delivery modes had similar effect sizes of (SMD 0.40, ( 95%CI 0.14 to 0.67) and 0.32 (95% CI 0.05 to 

0.59), respectively.  These two groups were reclassified into a category of any group component for 

meta-regression as presented in Table 3.  

 

The only variable which had significant between-group differences was delivery mode, with studies 

which had a group component having a SMD 0.38 greater than individual delivery alone, and 0.38 

greater than community-based delivery modes (Figure 2). Meta-regression with this explanatory 

factor resulted in a modest reduction in heterogeneity (residual heterogeneity 54.2% compared to 

66% in pooled analysis of all studies). Residual heterogeneity was also modest for intervention 

duration (53.8%), but no between-group differences were observed for this variable. 

 

For all other variables, subgroup analyses did not explain statistical heterogeneity with residual 

heterogeneity being 65% or more in all cases, and there were no significant between-group 

differences in effects.   

 

Sensitivity analyses 

A funnel plot was generated for assessment of publication bias (Figure 3) and visual assessment of 

this suggested a degree of asymmetry due to the absence of any small published negative studies. 

This may indicate publication bias, but a sensitivity analysis omitting the two single smaller positive 
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studies of Lucumi58 and Williams48 contributing to this asymmetry did not materially affect the 

results (data not shown). Sensitivity analyses of the impact of risk of bias, the physical activity 

measure employed, appropriate adjustment for clustering, and the use of dichotomous outcomes 

also identified no meaningful differences in results (data not shown).    
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DISCUSSION 

This first systematic review and meta-analysis of physical activity interventions among women 

experiencing socioeconomic disadvantage demonstrates clearly that the key factor determining 

intervention effectiveness is mode of delivery, specifically the use of group-based interventions.  

Interventions including this component had both a statistically and clinically significantly greater 

effect than studies using other modes of delivery, equating to achieving an additional 70 

minutes/week of physical activity or approximately 1000 steps/day. The potential public health and 

clinical importance of an effect of this magnitude is substantial, with this volume of physical activity 

making a substantial contribution to the minimum amount required (15 mins/day) to significantly 

reduce all-cause mortality.60 Previous reviews have struggled to make firm statements about the 

effectiveness of physical activity promotion interventions, and specifically about intervention factors 

that contribute to intervention effectiveness.16, 17, 19, 21-24, 30 Therefore our results make an important 

contribution to informing the design and implementation of public health interventions targeting 

this high-risk population group, and provide fundamental guidance for policy-makers and service 

deliverers.  

 

The type of formats in studies that incorporated a group component generally consisted of group 

education meetings,45, 52, 57 practical sessions46, 49, 56, 58 or a combination of both,41, 43, 47, 54 facilitated 

by a trained educator, health worker or practitioner. The importance of group-based interventions 

likely lies in the social support mechanisms provided by group settings. Social support can be 

operationalised in a number of ways, including instrumental support (e.g. assistance with 

transportation), informational (e.g. sharing of educational resources), emotional (e.g. asking how a 

physical activity schedule or program is going), or appraisal (e.g. encouraging or reinforcing 

activity).61 Our work has identified social support from family and from friends as key independent 

predictors of physical activity among women experiencing socioeconomic disadvantage. 62, 63 64 Social 
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support has also been consistently identified as in important correlate of physical activity behaviour 

in a range of population groups, 65-67 and particularly among women.68-70 In this review, we were 

unable to extract information on the type of support provided or whether establishing new or 

tapping into existing groups impacted on the effectiveness of interventions. However, these 

considerations warrant further research attention, as certain forms of social support may be easier 

to enact than others, and the utilisation of existing group structures may represent a more feasible 

and sustainable approach than establishing new groups.  

 

Other explanations for the effectiveness of group-based interventions in this population group may 

include a shared group experience (e.g. sharing barriers and identifying common solutions), 

opportunities for friendship outside of the home environment, accountability (which we have found 

previously to be an important consideration for intervention development among women 

experiencing socioeconomic disadvantage),71 or feelings of collective efficacy (e.g. striving towards a 

similar goal). Further studies should explore these concepts in their process and qualitative 

evaluation of interventions to determine which factors may be most important for this population 

group. Also worthy of further consideration is whether group size, format (e.g. education alone, 

practical alone or a combination), and type of facilitator impact on intervention effectiveness.    

 

Due to the diverse combinations of behavioural techniques and theoretical frameworks employed 

across studies, we were unable to examine whether specific types or differing combinations of 

behavioural techniques were more effective for promoting physical activity than others. The number 

of behavioural techniques employed did not impact on intervention effectiveness, however, it was 

surprising to note that only one study included information on time management, despite lack of 

time being identified commonly and consistently as a barrier to physical activity, including amongst 

those experiencing socioeconomic disadvantage.72 73 74 For instance, one study found that 73% of 
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women identified lack of time as a key barrier to participation in physical activity, with the main 

reasons for lack of time for physical activity being long work/study hours and family commitments.73 

Another study of women found 58% reported lack of time due to work commitments as a major 

barrier to physical activity.75 It is plausible that barrier identification strategies, which were one of 

the most common behavioural techniques employed in the studies in this review, tapped into time 

barriers. However, given that lack of time appears to be such a critical barrier for women’s 

participation in physical activity, interventions that incorporate time management strategies may be 

warranted.  

 

Despite more than 70% of the studies including a theoretical framework, this factor bore no 

relationship to the effectiveness of the interventions. The application of theoretical frameworks in 

the design of behavioural interventions has been strongly advocated.76-78 While this finding may 

suggest the use of theory as unimportant, how the theoretical frameworks were operationalised in 

the design and implementation of the included studies, and to what level studies adhered to the 

selected theory/theories, is unclear. Future work should clearly elucidate how theoretical 

frameworks are incorporated into the design and implementation of physical activity interventions, 

and process evaluations should consider fidelity to the study design and overarching theoretical 

framework in their assessments, so that the use of theory can be this can be examined more 

thoroughly as a predictor of intervention success. 

 

Of note, not one study included in this review reported on intervention cost-effectiveness, and none 

reported on adverse outcomes. Further studies must include this information in order to provide a 

convincing (or otherwise) case to policy-makers and service deliverers. 

 

Potential Limitations  
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This review has some limitations. Most studies used self-reported measures of physical activity, and 

the risk of bias was high – only five of the 19 studies were deemed to have medium or low risk of 

bias. Further, a number of studies did not account for clustering in their study design, and in some 

cases we had to calculate SMDs and SEs from dichotomous data. However, none of these factors 

meaningfully altered findings in sensitivity analyses, and neither physical activity measure nor risk of 

bias rating explained heterogeneity in the meta-analysis, suggesting the likely impact was minimal. 

There was substantial clinical, methodological and statistical  heterogeneity in the studies examined, 

which meant that a pooled SMD for all studies could not be meaningfully estimated. However, our 

exploration of this heterogeneity revealed a clear indication of an important study design factor, 

namely the use of groups, which influenced the effectiveness of interventions.  We only included 

published studies and those published in English. However, no studies were actually excluded due to 

language of publication and seven databases were systematically searched twice (October 2009; 

March 2011), supplemented by hand searching of reference lists and key physical activity journals 

making our search strategy otherwise very comprehensive. Publication bias cannot be ruled out, 

although a large number of small unpublished studies with negative findings would be required to 

have an impact on the overall results. 

 

Conclusions 

This meta-analysis fills a substantial gap in the literature about the effectiveness of physical activity 

interventions among a population group at high-risk for inactivity and chronic disease. The findings 

clearly demonstrate the importance of group-based programs to promote physical activity among 

women experiencing socioeconomic disadvantage. Programs of this nature are likely to have a 

clinically meaningful impact on physical activity behaviour and are highly warranted amongst this 

population group. Studies investigating the impact of type of social support and the size, nature and 
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format of group interventions to promote physical activity will provide further important insights for 

policy and practice. 
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TABLE LEGENDS 

Table 1: Summary of included studies examining the effectiveness of interventions to promote 

physical activity among socioeconomically disadvantaged women (n=19) 

Table 2: Risk of bias assessment 

Table 3: Summary of analysis of heterogeneity 

 

FIGURE LABELS 

Figure 1: Flowchart summary of articles identified in search and included in the review 

Figure 2: Forest plot of sub-group analysis of the impact of delivery mode on intervention 

effectiveness 

Figure 3: Funnel plot to assess risk of publication bias.  

 

FIGURE LEGENDS  

Figure 1: a P: population group; I: intervention; C: control group; O: outcome: S: study design; RCT: 

randomised controlled trial 

Figure 3: The absence of studies on the lower left hand side of the plot in contrast with two studies48, 

58 on the lower right hand side suggests possible publication bias.  

 

SUPPORTING INFORMATION 

S1: PRISMA checklist for a systematic review or meta-analysis of randomised trials and other 

evaluation studies 

S2: Search strategy and results 

S3: Data extraction 

S4: Behaviour change techniques employed in studies, categorised according to the Abraham 

taxonomy 

S5: References for supporting information  
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