
Western University Western University 

Scholarship@Western Scholarship@Western 

Human Environments Analysis Lab (HEAL) 

1-2020 

Assessing the effectiveness of a naturally occurring population-Assessing the effectiveness of a naturally occurring population-

level physical activity intervention for children level physical activity intervention for children 

C. Smith 
Western University, chsmith@london.ca 

A. F. Clark 
Western University, aclark2@uwo.ca 

P. Wilk 
Western University, pwilk3@uwo.ca 

P. Tucker 
Western University, ttucker2@uwo.ca 

J. A. Gilliland 
Western University, jgillila@uwo.ca 

Follow this and additional works at: https://ir.lib.uwo.ca/healpub 

Citation of this paper: Citation of this paper: 
Smith, C.; Clark, A. F.; Wilk, P.; Tucker, P.; and Gilliland, J. A., "Assessing the effectiveness of a naturally 
occurring population-level physical activity intervention for children" (2020). Human Environments 
Analysis Lab (HEAL). 2. 
https://ir.lib.uwo.ca/healpub/2 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Scholarship@Western

https://core.ac.uk/display/289080001?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://ir.lib.uwo.ca/
https://ir.lib.uwo.ca/healpub
https://ir.lib.uwo.ca/healpub?utm_source=ir.lib.uwo.ca%2Fhealpub%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/healpub/2?utm_source=ir.lib.uwo.ca%2Fhealpub%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages


Original Research

Assessing the effectiveness of a naturally occurring
population-level physical activity intervention for
children

C. Smith a,b, A.F. Clark a,b, P. Wilk b,c, P. Tucker d, J.A. Gilliland b,e,*

a Human Environments Analysis Laboratory, Department of Geography, University of Western Ontario 1151

Richmond St., London, N6A 3K7, Canada
b Children's Health Research Institute, 800 Commissioners Road East, London, N6C 2V5, Canada
c Department of Epidemiology & Biostatistics, Department of Paediatrics, University of Western Ontario 1151

Richmond St., London, N6A 3K7, Canada
d School of Occupational Therapy, University of Western Ontario 1151 Richmond St., London, N6A 3K7, Canada
e Human Environments Analysis Laboratory, Department of Geography, School of Health Studies, Department of

Epidemiology & Biostatistics, Department of Paediatrics, University of Western Ontario 1151 Richmond St., London,

N6A 3K7, Canada

a r t i c l e i n f o

Article history:

Received 15 February 2019

Received in revised form

24 June 2019

Accepted 23 August 2019

Available online 14 October 2019

Keywords:

Recreation

Physical activity

Child health

Health promotion

Health behavior

a b s t r a c t

Objectives: The aim of the study was to assess the impact of a recreation access pass on

grade 5 children's physical activity (PA) levels.

Study design: This is a pre-post evaluation of a population-level community-based

intervention.

Methods: All grade 5 students in (London, Ontario, Canada) were invited to participate in the

[ACT-i-Pass] program (G5AP) in May 2014. A total of 643 children completed surveys, that

included Physical Activity Questionnaire for Children (PAQ-C), at baseline (October 2014)

and 6-month follow-up (April 2015). Difference in the means t-test compared PAQ-C scores

between baseline and follow-up for the sample and subgroups. Multiple regression anal-

ysis tested associations between change in PAQ-C scores and intrapersonal-, interper-

sonal-, and physical environment-level variables.

Results: PA increased significantly from baseline to 6-month follow-up. Girls, visible mi-

norities, immigrants, and children with low parental support experienced significant in-

creases in PA. Regression found girls benefitted from the G5AP significantly more than

boys, and lower parental support is related to increases in PA.

Conclusion: The findings indicate that collaboratively developed, community-based in-

terventions can significantly increase children's PA levels, particularly among subgroups

with traditionally lower PA. The pre-post evaluation of this community-based intervention
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provides useful evidence for developing policies and programs aimed at making

population-level improvements in children's PA levels.

© 2019 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

Low physical activity (PA) levels among children are a

concern in many countries.1,2 Various PA interventions

with children and youth, such as coaching, educational,

policy, and environmental, have been tested, with evalua-

tions finding mixed results as to their effectiveness.3 Re-

views examining the effectiveness of PA interventions have

found limited efficacy for changing children's overall PA

levels.3e5 Community-based PA interventions are the most

effective approach owing to the potential to achieve

population-level change in children's PA levels.6,7 To be

most effective and sustainable, community-based in-

terventions must involve cross-sector collaborations with

community groups, academic institutions, recreation facil-

ities, schools, and policy-makers.6,7 Cross-sector collabora-

tions present a unique opportunity for program evaluation

as they increase the likelihood of being able to examine

naturally occurring interventions.

Given the focus on population-level change, a number of

community-based PA interventions have been developed

through the lens of the social ecological model to address a

range of factors that contribute to PA.7,8 The social ecolog-

ical model of health promotion proposes that a range of

factors at multiple levels influence behaviors, including

intrapersonal (i.e., gender, age, and attitudes), interpersonal

(i.e., social support and household income), community,

physical environment, and policy.7 The social ecological

model is also useful to address how a place interacts with

behavior by identifying the characteristics of places that

facilitate or hinder PA.7,9 This study examines a city-wide

initiative, the Grade 5 ACT-i-Pass program (G5AP)10,11 that

was developed and initiated by London’s Child & Youth

Network, a network of more than 170 local organizations

focused on improving children's health and well-being. The

G5AP offered all children in grade 5 who live or attend

school in London, Ontario, a mid-sized Canadian city, a free

recreational access pass to use at facilities (e.g., YMCA, Boys

and Girls Club of London, arenas, pools) and for programs

(e.g., drop-in programs, dance, soccer, and basketball)

across the city between September and June of the 2014e15

school year (see Fig. 1). The G5AP was designed to reduce

financial barriers to access PA opportunities and increase

parents' awareness of the resources that exist in the city.

The purpose of this study was to assess the impact of the

G5AP on PA levels of children, which is evaluated by

addressing three objectives: to assess whether there was a

change in PA between baseline and 6-month follow-up; to

examine change in PA across different subgroups of chil-

dren; and to investigate how intrapersonal, interpersonal,

and physical environment characteristics predict change in

children's PA.

Methods

This study is a pre-post evaluation of a naturally occurring

population-level intervention designed to examine how the

G5AP changes PA behavior over time. A full description of the

research can be found elsewhere,10,11, and a diagram of the

research process is in Fig. 2. The G5AP intervention was

offered to all grade 5 children who live or attend school in the

City of London, Ontario, with the principals of 98 of the 99

schools in the city allowing their students to participate in the

research. All grade 5 children attending the 98 schools were

invited to participate in the study through the registration

form sent home to parents. This invitation included an op-

portunity for the parents to complete a survey and provide

informed consent for their child to complete surveys

throughout the study period. Research participation was not

mandatory to receive the G5AP. Once parental consent was

received, the assent formwas reviewedwith the students, and

they provided their own assent.

Data collection occurred in 2014e2015 and involved three

self-report parent surveys and four child surveys, which were

administered at baseline, 1 month after receiving the G5AP, 6

months after receiving the G5AP, and 4months after the G5AP

ended. This specific study used baseline parent survey and

two child surveys collected at baseline and 6 months after

receiving the G5AP (follow-up survey). The baseline child

survey provided sociodemographics (i.e., age, gender, and

family composition) and parental and peer support for PA. The

Physical Activity Questionnaire for Children (PAQ-C),

embedded in all child surveys, is a self-administered 7-day

recall measuring general PA.12 The baseline parent survey

collected sociodemographic data that a child may not know

(i.e., ethnicity, immigrant status, parental education level,

parental employment status, and household income) and

home postal code.

Sample

As described in Fig. 2, a total of 1709 children of 3677 eligible

children across 98 schools registered for the G5AP. Of the 1709

registrants, 957 participated in the study and completed

baseline surveys (56.0% response rate), and 896 participants

completed the 6-month follow-up survey (93.7% retention

rate). Participants were excluded from analysis if they did not

have complete PA outcome data at both timepoints, resulting

in a final sample size of 643 participants withmatched pairs of

data between baseline and 6-month follow-up.
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Measures

Outcome measure: general PA levels
PA was measured using the PAQ-C, which consists of 9 items

scored on a 5-point Likert scale, with higher values indicating

greater levels of PA.12 Items assessed different aspects of PA,

such as spare time activity, average weekly PA levels, and

context-specific activity. PAQ-C scores were computed for

each child at baseline and the 6-month follow-up.12 The final

PAQ-C activity summary score represents general PA levels.

Previous studies show the PAQ-C is a reliable and valid self-

report measure for school-age children (grades 4e8).12,13 The

dependent variable is the difference between baseline and the

follow-up PAQ-C activity score, where a positive value repre-

sents an increase in PA (and negative, a decrease).

Independent variables
Using the social ecological model as a guiding framework,7,8

multiple levels (intrapersonal, interpersonal, and physical

environment) of independent variables were included to

examine potential influences on change in PA. Intrapersonal-

level variables control for differences in demographic char-

acteristics that previous studies have shown to influence PA

levels: gender (boy or girl), visible minority (white/Caucasian

or other ethnicities), and immigrant status (born in Canada or

born elsewhere).14e18

Interpersonal-level variables are used to examine how

the social environment influences PA levels. Lone-parent

(two parents or lone-parent), parental education level for

the mother and father (high school graduate or less or at

least college/university), and full-time employment status

for the mother and father (not full-time or full-time) are

used as a measure of household socio-economic status.

Median household income (CAD) was used as a proxy

measure of neighborhood socioeconomic status. Data were

obtained from the 2011 Census of Canada and measured for

the dissemination area (DA) corresponding to each child's
postal code. A DA typically covers one or more city blocks

with an approximate population between 400 and 700 peo-

ple.19 Prior research indicates that neighborhood-level in-

come is a valid proxy for household income in population

studies.20

Child perceptions of parental and peer support impacting

PA levels are also used to see how social supports relate to

change in PA.21 Parental support was measured by averaging

the responses on a 5-point scale ranging from never (1) to

daily (5) for four questions about the frequency a child's
parent encourages him/her to play, provides transportation

to PA opportunities, watches the child participate in activ-

ities, and actively engages in PAwith the child.15 Peer support

was measured by averaging the responses using the same 5-

point scale to questions about the frequency a child's peers/

friends encourage PA, play with the child, tease the child

about PA (reverse-coded), and praise the child about PA.22 The

final measures are a score between 1 and 5 (low to high

support).23

Fig. 1 e Location of elementary schools and facilities participating in the G5AP program reproduced from Gilliland et al. 10.
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Physical environment variables include geographic acces-

sibility as computed using ArcMap 10.3 (Environmental Sys-

tems Research Institute, Redlands, CA) using the Network

Analyst tool, which is the shortest distance (along the street

network) between a child's home postal code and the closest

recreation facility by type that are part of the G5AP program.

Measured facility types include YMCA (3 locations), Boys and

Girls Club (1 location), arenas (10 locations), and pools (3

locations).

Statistical analyses
Statistical analyses were performed using STATA SE 14 (Stata-

Corp LLC, College Station, TX). Difference in self-reported PA

levels from 6-month follow-up and baseline difference between

subgroups of childrenwas examined using paired t-tests, which

include all intrapersonal-, interpersonal-, and physical

environment-level independent variables. Multiple regression

analysis was used to test the association between change in PA

and intrapersonal-, interpersonal-, and physical environment-

Fig. 2 e Flow diagram of the progress through the phases of a naturally occurring pre-post population-level intervention

study, including uptake, recruitment, intervention, follow-up, and data analysis.
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level variables (see Table 3). Model 1 included the entire sample

(n ¼ 643) with robust standard errors. Additional models were

stratified by gender (model 2: boys, model 3: girls), given the

evidence on the relationship between gender and PA.1,14,24

Results

Characteristics of the sample

As seen in Table 1, of the 643 participants, 48.7% were boys

and 51.3% were girls. The mean age of participants was 9.8

years (standard deviation [SD] ¼ 0.57) at baseline. A majority

of participants were born in Canada (90.1%) and were not a

visible minority (68.7%). Most participants had a sibling

(92.2%), lived in a two-parent household (80.9%), and had at

least one car at home (93.4%). The parents were highly

educated, with 70.6% of fathers and 81.5% of mothers having

achieved at least college or university level of education; in

addition, 77.6% of fathers and 53.8% of mothers worked full-

time. The perceived social support was relatively high for

both parental (m ¼ 3.62, SD ¼ 1.94) and peer support (m ¼ 4.41,

SD ¼ 1.56). The median household income was $67,599 (CAD),

and the average distance to the closest G5AP recreation

facility was 2.54 km. There were no significant differences

between the 643 participants who completed the 6-month

follow-up (study sample) and the total sample of 957 partici-

pants who completed baseline surveys.

Average differences in self-reported PA

As seen in Table 2, overall, PA increased significantly

(P < 0.001) from baseline (m ¼ 3.28, SD ¼ 0.72) to 6-month

follow-up (m ¼ 3.42, SD ¼ 0.68). Although PA increased for

both boys and girls from baseline to 6-month follow-up, this

differencewas only significant for girls (P < 0.001). Participants

who were identified as visible minorities showed increase in

their PA level significantly (P < 0.001) from baseline (m ¼ 3.24,

SD ¼ 0.70) to 6-month follow-up (m ¼ 3.46, SD ¼ 0.62), more

than non-visible minorities (P < 0.001) from baseline (m ¼ 3.30,

SD ¼ 0.73) to 6-month follow-up (m ¼ 3.40, SD ¼ 0.71). Signifi-

cant increases in PA were also found for children not born in

Canada (m ¼ 3.25 increased to 3.49, P < 0.001). Participants who

reported low parental support at baseline significantly

(P < 0.001) showed increased PA from baseline (m ¼ 2.83,

SD ¼ 0.74) to 6-month follow-up (m ¼ 3.09, SD ¼ 0.67). No sig-

nificant differences were found for children from lone-parent

households, those with less educated or underemployed fa-

thers, and those with high parental and peer support.

Factors relating to PA behavior change

Table 3 shows the three models specified to assess the entire

sample (model 1) and then stratified by gender (boys: model 2,

girls: model 3). In model 1, gender (b ¼ 0.14, P ¼ 0.010) and

parental support (b ¼ �0.05, P < 0.001) explained 5.8% of the

variance in change in PA for the entire sample. Girls were

found to have benefitted from the G5AP significantly more

than boys. Parental support at baseline was negatively asso-

ciated with change in PA, such that high parental support

decreased change in PA. In addition, the results from gender-

stratified models indicate that only parental support signifi-

cantly predicted change in PA for boys (b ¼ �0.06, P ¼ 0.010);

however, this was a negative association. There were no sig-

nificant predictors of change in PA for girls.

Discussion

The purpose of this study was to determine whether chil-

dren's participation in a population-level intervention

increased their PA level. The G5AP interventionwas evaluated

by assessing the differences in PA between baseline and 6-

month follow-up; examining associations among different

subgroups of children; and investigating how multiple factors

at different levels predicted change in children's PA. The G5AP

sought to increase children's general PA levels by providing

free access to PA facilities/programming throughout the

community. Overall, the findings indicate that the G5AP

significantly increased PA levels and demonstrate the effec-

tiveness of this strategy for improving children's PA at the

population level. Although the positive change in PA is

encouraging, the incremental increase should be considered

carefully as the sample of children already had a high PA score

Table 1 e Characteristics of the study participants
(n ¼ 643).

Variables Descriptive
statistics

Intrapersonal-level

Gender, n (%)

Boy 313 (48.7)

Girl 330 (51.3)

Visible minority, n (%) 201 (31.3)

Born outside of Canada, n (%) 64 (9.9)

Interpersonal-level

Siblings, n (%) 593 (92.2)

Live in lone-parent household, n (%) 120 (18.7)

Maternal education, n (%)

High school or less 107 (16.6)

At least college/university 524 (81.5)

Paternal education, n (%)

High school or less 152 (23.6)

At least college/university 454 (70.6)

Mother employed full-time, n (%) 346 (53.8)

Father employed full-time, n (%) 499 (77.6)

Car ownership, n (%)

No car 34 (5.3)

1 car 192 (29.9)

2 or more 408 (63.5)

Median household income (10,000 CAD),

mean (SD)

6.75 (2.55)

Parental support, mean (SD) 3.62 (1.94)

Peer support, mean (SD) 4.41 (1.56)

Physical environment-level

Geographic accessibility to the closest…

G5AP facility in km, mean (SD) 2.54 (2.44)

YMCA facility in km, mean (SD) 5.45 (3.29)

Boys and Girls Club in km, mean (SD) 6.81 (3.22)

Arena in km, mean (SD) 3.08 (2.6)

Pool in km, mean (SD) 4.97 (2.96)

SD, standard deviation.
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at baseline (m¼ 3.28, SD¼ 0.72).12 Comparedwith several other

studies that used the PAQ-C, our sample achieved a higher

baseline score; however, none of these studies used the tool in

an intervention setting.25e27 This suggests that selection bias

may play a role in the results as children who were already

physically active may have been more likely to seek out

additional opportunities to be active. That said, although

children were already very active before the intervention, it is

encouraging that a significant increase in overall PA levelswas

observed from baseline to 6-month follow-up, particularly as

this is an age when children's PA participation tends to

sharply decline.1,16,17

Promising results were also found for certain subgroups of

children. Previous research has consistently shown that girls

achieve lower levels of PA thanboys. It is therefore encouraging

that girls participating in the intervention achieved signifi-

cantly higher increases in PA, than boys. Baseline assessments

indicate that girls had slightly lower PA scores than boys before

the intervention and, therefore, had more room to increase.

This increase may be linked to the play-based (i.e., drop-in

programs, free swim, and free skate) and non-competitive ac-

tivities (e.g. basketball skills, cheerleading, hip-hop dance,

soccer, and volleyball) included as part of the G5AP,which have

been shown to improve PA outcomes for girls.28,29 These find-

ings emphasize the importance of gender differences in PA as

research shows that girls prefer different types of PA than boys

and have different motivations for engaging in PA.30

The impact of the G5AP among visible minority and

foreign-born children is noteworthy. Previous research found

that immigrant children were less likely to participate in

Table 2eAverage differences in self-reported PA from baseline to 6-month follow-up by demographic subgroups (n¼ 643).

Variables Baseline 6-month Follow-up Difference Difference in the means test

Mean (SD) Mean (SD) Mean t P

Total sample 3.28 (0.72) 3.42 (0.68) 0.14 �5.12 <0.00
Intrapersonal-level

Gender

Boy 3.36 (0.72) 3.42 (0.71) 0.06 �1.41 0.16

Girl 3.21 (0.72) 3.42 (0.66) 0.22 �5.96 <0.00
Visible minority

No 3.30 (0.73) 3.40 (0.71) 0.10 �3.14 <0.00
Yes 3.24 (0.70) 3.46 (0.62) 0.22 �4.60 <0.00

Born outside of Canada

No 3.29 (0.73) 3.41 (0.69) 0.13 �4.45 <0.00
Yes 3.25 (0.65) 3.49 (0.61) 0.25 �2.85 <0.00

Interpersonal-level

Live in lone-parent household

No 3.29 (0.70) 3.43 (0.67) 0.15 �5.00 <0.00
Yes 3.26 (0.82) 3.35 (0.74) 0.08 �1.22 0.23

Maternal education

High school or less 3.20 (0.77) 3.37 (0.79) 0.17 �2.44 0.01

College/university or more 3.29 (0.71) 3.42 (0.66) 0.13 �4.44 <0.00
Paternal education

High school or less 3.37 (0.79) 3.47 (0.72) 0.11 �1.74 0.08

College/university or more 3.25 (0.69) 3.41 (0.67) 0.16 �5.50 <0.00
Mother employed full-time

No 3.32 (0.70) 3.49 (0.68) 0.18 �4.12 <0.00
Yes 3.24 (0.73) 3.36 (0.66) 0.11 �3.13 <0.00

Father employed full-time

No 3.29 (0.73) 3.43 (0.66) 0.15 �1.91 0.06

Yes 3.28 (0.71) 3.41 (0.68) 0.13 �4.38 <0.00
Parental support

Low 2.82 (0.74) 3.09 (0.67) 0.27 �4.72 <0.00
Average 3.27 (0.63) 3.43 (0.67) 0.16 �4.15 <0.00
High 3.72 (0.61) 3.70 (0.58) �0.02 0.33 0.75

Peer support

Low 2.74 (0.86) 2.94 (0.74) 0.20 �1.60 0.12

Average 3.12 (0.70) 3.29 (0.68) 0.17 �4.66 <0.00
High 3.61 (0.60) 3.69 (0.59) 0.08 �1.90 0.06

Median household income

Low-income 3.29 (0.77) 3.43 (0.72) 0.14 �2.46 0.02

Medium-income 3.29 (0.70) 3.39 (0.68) 0.10 �2.02 0.05

High-income 3.26 (0.72) 3.43 (0.66) 0.17 �4.21 <0.00
Physical environment-level

Recreation facility located < 1.6 km 3.29 (0.75) 3.40 (0.69) 0.11 �2.46 0.01

Recreation facility located > ¼ 1.6 km 3.27 (0.71) 3.43 (0.68) 0.15 �4.51 <0.00

PA, physical activity; SD, standard deviation.
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organized PA than thosewhowere born or have lived longer in

a location.18 This was the case in our baseline data; however,

we found that visible minorities and foreign-born children

achieved improvements in PA over the intervention. Many

population-based PA interventions have been found to in-

crease health inequalities owing to the lack of targeted com-

ponents;31 however, the G5AP program demonstrated

significant increases in PA for these subgroups of children.

Our baseline assessments indicate that children from lone-

parent households had slightly lower PA scores than children

from two-parent households before the intervention. After the

G5AP intervention, we found that children from two-parent

households experienced statistically significant increases in

PA levels, whereas children from lone-parent households did

not. Simply removing financial barriers to access PA opportu-

nities at community facilities is not enough to increase PA

behaviors in lone-parent households. This is supported by

research that found children in lone-parent families experi-

ence additional barriers to PA besides economic barriers, such

as competing demands placed on a single parent.32,33

Boyswith low levels of perceived parental support for PA at

baseline achieved significantly higher PA over the course of

the intervention than those children with average and high

levels of parental support. The G5AP program included a

number of program offerings, multiple locations, and the

ability to bring one guest for free. These additional program

features may have increased parents' capacity to provide

support for their child's PA. Our study found parental support

to be negatively associated with change in PA, that is, children

who reported higher levels of parental support for their PA

actually experienced significant declines in their PA between

baseline and follow-up. Studies have found a positive associ-

ation between parental support and children's PA levels.34e36

As the data indicate, children with higher levels of parental

support reported higher levels of PA at baseline, and it is

possible that these well-supported children are already

participating in enough organized PA activities that the G5AP

would not have a positive impact on PA levels. Children's
perception of parental support for the sample was above

average (3.62), suggesting that a majority of participants felt

supported by their parents in terms of PA. However, the score

for parental support used a limited range (i.e., 5-point scale, 1:

low support, 5: high support), and therefore, the variable could

be subject to ceiling effects as there is little room for change.

These findings could be a limitation of the variables used to

assess change in PA. Sallis et al.37 assessed predictors of

Table 3 e Results of full model and gender-stratified models assessing intrapersonal, interpersonal, and physical
environment variables' influence of changes in general physical activity.

Variables Model 1: alla Model 2: boysb Model 3: girlsc

n ¼ 643 n ¼ 313 n ¼ 330

b ± Standard
Error

P b ± Standard
Error

P b ± Standard
Error

P

Intrapersonal-level

Gender: girl (reference: boy) 0.14 ± 0.05 0.01**

Visible minority 0.05 ± 0.07 0.46 0.04 ± 0.10 0.68 0.05 ± 0.08 0.53

Born outside of Canada 0.06 ± 0.10 0.55 �0.16 ± 0.15 0.30 0.25 ± 0.14 0.08

Interpersonal-level

Live in a lone-parent household �0.04 ± 0.07 0.56 �0.07 ± 0.11 0.56 �0.01 ± 0.10 0.89

Maternal education: at least college/university

(reference:

high school or less)

�0.04 ± 0.08 0.61 �0.20 ± 0.12 0.12 �0.10 ± 0.11 0.35

Paternal education: at least college/university

(reference:

high school or less)

0.02 ± 0.07 0.78 0.08 ± 0.10 0.45 �0.08 ± 0.10 0.47

Mother employed full-time �0.05 ± 0.06 0.39 �0.14 ± 0.09 0.09 0.02 ± 0.08 0.75

Father employed full-time �0.00 ± 0.09 0.98 0.09 ± 0.13 0.46 0.00 ± 0.13 0.98

Median household income (10,000 CAD) 0.00 ± 0.01 0.65 0.01 ± 0.02 0.47 0.01 ± 0.02 0.51

Parental support �0.05 ± 0.02 <0.01*** �0.06 ± 0.03 0.01* �0.04 ± 0.02 0.09

Peer support �0.01 ± 0.02 0.58 �0.00 ± 0.03 0.90 �0.03 ± 0.03 0.36

Physical environmentelevel

Geographic accessibility to the closest…

G5AP facility (km) �0.04 ± 0.04 0.31 0.01 ± 0.06 0.86 �0.10 ± 0.06 0.08

YMCA facility (km) 0.02 ± 0.02 0.28 �0.00 ± 0.03 0.92 0.04 ± 0.02 0.11

Boys and Girls Club (km) �0.01 ± 0.02 0.75 �0.01 ± 0.03 0.62 �0.03 ± 0.03 0.24

Arena (km) 0.05 ± 0.03 0.15 0.03 ± 0.05 0.56 0.06 ± 0.05 0.22

Pool (km) �0.01 ± 0.02 0.56 �0.03 ± 0.03 0.18 0.01 ± 0.02 0.75

Values are expressed as b values (unstandardized regression coefficients).
***P < 0.001.
**P < 0.01.
*P < 0.05.
a R2 ¼ 0.0613.
b R2 ¼ 0.1112.
c R2 ¼ 0.0822.
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change in children's PA using a number of demographic var-

iables and psychological variables reported by children and

parents. The results showed that children's preferences for PA
and frequency of parents transporting children to PA oppor-

tunities were associated with change in PA. Neumark-

Sztainer and colleagues38 found that the two strongest pre-

dictors of PA change were time constraints and support for PA

from parents, peers, and teachers. Based on these findings, it

is difficult to determine whether the variables used in the

present study had no influence on children's PA, if important

variables were left out, or whether the measures used were

not precise enough to detect associations. It is evident that

more research is needed to clarify the relationships between

factors at different levels of influence to better understand the

association with change in PA.

Strengths and limitations

A strength of this study is that it is designed to examine the

effectiveness of a naturally occurring, population-based PA

intervention. Using a longitudinal design comparing PA levels

before the free G5AP intervention and at 6-month follow-up,

this study found that children's PA significantly improved

over time, especially among girls. Evidence from this research

suggests that eliminating financial barriers to access PA op-

portunities is an effective strategy and should be considered

for future interventions. Policy-makers have advocated for

greater use of natural experiments as we have done here as

they can provide direct evidence for the effectiveness of in-

terventions in real-world settings.39

Despite its strong research design, the limitation of the

study is the use of the PAQ-C to self-report PA levels of our

young participants as the survey is limited by its subjectivity,

recall, and social desirability bias. Although objective mea-

sures of PA would be preferable, using accelerometers would

not be feasible in this large populationebased study, and the

PAQ-C has been identified as ‘one of the very few self-reported

instruments that has acceptable validity, reliability, and

practicality for use in children.’12 The high level of PA at

baseline emphasizes the need to assess pass usage to deter-

mine which children were using the pass compared with

those who did not to help identify other barriers that may

influence a child's use of the program. Identifying barriers

could help to develop more targeted approaches to reach

children at greater risk of physical inactivity.40

Conclusion

As a large-scale study, the short-term findings from the G5AP

intervention study offer greater insight into the potential of

population-based interventions for increasing PA. The study

findings reinforce the value of using natural experiments and

a collaborative approach to assess population-based PA in-

terventions. The findings also emphasize the need for addi-

tional research to determine what factors affect change in PA

to inform future interventions. Above all, this study has direct

implications for policy as the evidence is based on effective-

ness in a real-world setting rather than conditions of a closed

experiment. The results show the translation of PA research

into practice and thus enable community stakeholders to

make informed decisions about the effectiveness of the

intervention.
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