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Background: Evidence supporting the effectiveness of a developmental-focused youth sport (DYS) program 
designed exclusively for elementary school aged girls is mounting. The purpose of this study was to evaluate 
the impact of on the Girls on the Run program on psychological and physical assets among 3rd- to 5th-grade 
girls. Methods: A longitudinal quasi-experimental study was conducted to evaluate intervention effects among 
877 participants categorized into 1 of 3 groups (never, newly, and previously exposed). A 64-item self-report 
survey measured developmental assets at 3 time-points. Nested random effects ANOVA models were used to 
compare demographic factors and psychological and physical assets between exposure groups and to compare 
longitudinal differences in these assets. Results: After adjustment for multiple comparisons, previous program 
participants had signi!cantly higher physical activity commitment (P = .006) and physical activity levels (P 
= .047) at preintervention than never exposed. From pre- to postintervention body image improved in newly 
exposed participants (P = .03). Physical activity increased from preintervention to follow-up among never 
and newly exposed participants (all P < .05). Conclusions: Although we were unable to fully con!rm the 
study hypotheses, the results of the current study provide new evidence to support future long-term studies 
examining the effectiveness of an innovative DYS program for 3rd- to 5th-grade girls.
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Participation in structured physical activity has 
the potential to enhance positive youth development1,2 

through intentional programming that promotes posi-
tive physical,3–10 mental4,10–16 and academic4,10,17 out-
comes.18 Over the past decade, literature examining the 
bene!ts of developmentally-focused youth sports (DYS) 
programs on physical, mental, and academic outcomes 
has emerged.19–22 DYS programs combine sport and 
life skills21 and use sport participation as a vehicle for 
increasing physical activity while providing youth with 
opportunities for psychological, emotional, social, and 
intellectual growth.19,20

DYS program goals can be conceptualized in relation 
to 3 main types of developmental assets.23 Developmental 
assets attained through DYS programs include a) physi-
cal assets (eg, sport-speci!c competencies, physically 
active lifestyles, physical !tness, physical health), b) 
psychological assets (eg, self-determined motivation 

toward physical activity, positive values toward physical 
activity, positive identity, body image, and self-esteem), 
and c) social assets (eg, feelings of social acceptance, 
close friendships and friendship quality, sense of civic 
engagement, and contribution to community).23

Despite the noted bene!ts, gender disparities exist 
for physical activity, with males being more active than 
females.24 According to the 2007 Tucker Center Research 
Report: Developing Physical Active Girls,15 girls’ par-
ticipation rates across all venues of physical activity (ie, 
organized sports, outdoor recreation, youth clubs, physi-
cal education class) has decreased. It has been suggested 
that gender-based differences in physical activity may be 
attributable to differences in biological factors includ-
ing motor skills, body composition, and socialization.25 
Girls are twice as likely to drop out of sports and tend 
to do so at an earlier age26 when compared with boys. 
Age-related differences in physical activity levels have 
also been documented. In the National Heart, Lung, and 
Blood Institute Growth and Health Study, Kimm et al 
showed that physical activity levels among girls declined 
from ages 8–9 to 18–19 years, with the sharpest declines 
occurring at the onset of adolescence, with Black girls 
having lower physical activity levels than White girls.27,28 
A 2002 study by Trost et al28 examined objectively-
measured physical activity levels in a population-based 
sample of 1st- to 12th-grade students, categorized into 4 
grade levels (ie, grades 1–3, 4–6, 7–9, and 10–12). Among 
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girls, the largest group difference, relative to the previous 
grade level, in MVPA occurred between grades 1 to 3 
and 4 to 6, which corresponds to late elementary school28 
Therefore, programs that speci!cally target elementary 
aged girls may be important to attenuate the decline in 
physical activity levels that have been documented in 
this age group.

Although a number of girl-focused DYS programs 
are available, the majority of programs are designed for 
girls in middle or high school,29–35 thus there is a need 
for empirical evaluations of single-gender DYS programs 
focused on elementary school-aged girls. One girl-
focused DYS program, Girls on the Run, is designed to 
simultaneously teach life and sport skills to 3rd through 
5th-grade girls as a vehicle to build physical, psychologi-
cal, and social developmental assets.

To date, 3 studies have been conducted to evalu-
ate the Girls on the Run program. All 3 studies used 
nonexperimental pre- to postintervention study designs, 
with each successive study building upon its predeces-
sor in sample size and/or number of councils (ie, service 
delivery areas). The !rst study demonstrated statistically 
signi!cant improvements in the following psychological 
assets: self-esteem, eating attitudes/behaviors, and body 
size satisfaction among Girls on the Run participants from 
pre- to postintervention (all P < .05).36 The second study 
was expanded to include 6 Girls on the Run councils and 
revealed signi!cant improvements from pre- to postinter-
vention in psychological assets related to physical activity 
[ie, positive attitudes and commitment to physical activity 
(both P < .01)].37 The third study included more councils 
that represented geographical regions across the U.S. This 
study revealed signi!cant improvements in psychological 
assets (self-esteem, body size satisfaction), and physical 
assets (vigorous intensity physical activity) from pre- to 
postintervention (all P < .01).38

Although preliminary studies revealed promising 
results regarding the psychological and physical assets 
examined in the previous Girls on the Run evaluation 
studies,36–39 the nature of the nonexperimental study 
designs that were used limit the interpretation of the !nd-
ings. The current study builds upon previous study by the 
addition of a comparison group and additional time point 
(ie, 5-month follow-up). Accordingly, the purpose of the 
current study was to evaluate the effectiveness of the 
Girls on the Run DYS program to improve psychologi-
cal and physical assets among elementary school girls. 
Two main hypotheses served as the basis for the current 
study and guided the evaluation design and analyses. Our 
!rst hypothesis was that 3rd- to 5th-grade girls exposed 
to Girls on the Run would have signi!cantly improved 
changes in psychological (self-esteem, body size satis-
faction, commitment to physical activity), and physical 
(physical activity) assets from pre- to postintervention 
as compared with 3rd- to 5th-grade girls who did not 
participate in the DYS program. The second hypothesis 
was that 3rd- to 5th-grade girls exposed to Girls on the 
Run would maintain improvements in psychological 
(self-esteem, body size satisfaction, commitment to 

physical activity), and physical (physical activity) assets 
when compared with girls who did not participate in the 
program after 5 months of follow-up.

Methods

Study Design
The current study employed a 3-group (ie, never exposed, 
previously exposed, and newly exposed) quasi-experi-
mental longitudinal study design to examine change in 
psychological (ie, self-esteem, body size satisfaction, 
commitment to physical activity) and physical assets 
(ie, physical activity) over time. Data were collected at 
3 time-points, including 1) preintervention (September 
2008), 2) postintervention (December 2008), and 3) 
follow-up, scheduled 5 months after the postintervention 
survey (April 2009).

Study Population
The 35 elementary schools in the Charlotte-Mecklenburg, 
NC public school system (CMS) that offered the Girls on 
the Run program during the 2008–2009 academic school 
year were invited to participate in this study. To increase 
participation, $20 gift cards were provided to principals 
and classroom teachers as an incentive for agreeing to 
allow 3rd- to 5th-grade female students complete the 
evaluation survey at all 3 time-points during class time. 
Fifteen schools (43%) agreed to participate in the study. 
When comparing student composition characteristics 
between participating and nonparticipating schools (n 
= 20), differences were noted with participating schools 
having a higher average total enrollment (800 vs.720 
students per school), a greater percentage of students 
receiving free or reduced price lunch (32.6 vs. 29.9%), 
and a smaller percentage of non-Hispanic White students 
(59.6 vs. 61.2%).

Girls on the Run Intervention
Girls on the Run is a DYS program for 3rd- to 5th-grade 
girls that combines training for a 3.1 mile (5K) running 
event with positive youth development curricula.40 In 
addition to this training, the Girls on the Run program 
consists of a 3-part curriculum based on developing 
physical, psychological, and social developmental assets. 
Within the 12-week curriculum, weeks 1 to 4 focus on, 
“All About Me: Getting to Know Who I Am and What I 
Stand For” (ie, Part 1), which focus on enhancing girls’ 
self-awareness and self-care—girls getting to know 
themselves; examining their values, likes and dislikes; 
and who they envision themselves to be. Part 2 of the cur-
riculum (ie, weeks 5 to 8) focuses on, “Building my Team: 
Understanding the Importance of Cooperation” which 
incorporate lessons focused on stress team building, 
being supportive, learning to listen and cooperate, and 
developing a sense of community. Finally, Part 3, during 
weeks 9 to 12 focuses on the theme, “Community Begins 
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with Me: Learning about Community and Designing Our 
Own Community Project” with lessons that relate to the 
world at large that include making a contribution to the 
community and becoming aware of negative messages 
we often receive (media awareness, negative peer pres-
sure). At the end of the 12-week program, Girls on the 
Run participants participate in a 5 km (5K) running event.

The program is facilitated by a trained and certi!ed 
Girls on the Run International coach and assistant coach. 
Each 1.5 hour meeting is structured to include 1) a get-
ting on board activity that serves as an introduction to the 
lesson; 2) stretching activities where the group processes 
the topic; and 3) the workout where the girls participate 
in multiple running activities involving a game or team 
goal to deliver the lesson. The program starts with short 
periods of running and develops as the coaches assess 
each girl’s ability and pace. The running component 
gradually builds to a “practice” 5k, to give the girls the 
con!dence to participate in an actual 5K event; 4) cool 
down stretching and processing of the lesson; and 5) 
session closing where encouragement is provided by the 
coach for individual and group behavior.

Procedures
Study procedures were approved by the CMS Center for 
Research and Evaluation and the Institutional Review 
Board at the University of North Carolina at Charlotte. 
Two weeks before data collection, letters were sent home 
with students to all parents of 3rd- to 5th-grade girls 
attending the participating schools. The letter provided 
a brief description of the study and directed parents to 
contact study staff if they did not want their child to 
participate in the study.

To facilitate survey administration, the principal 
at each school was given the option of having either 
the research staff or teachers administer the surveys to 
the girls. Of the 15 schools participating in the study, 5 
schools opted to have the research staff administer the 
instrument while the remaining 10 schools decided to 
have the classroom teacher administer the instrument. All 
survey administrators were provided with standardized 
detailed instructions for obtaining student assent and 
survey administration. In addition, answers to frequently 
asked questions were provided on the administrators’ ver-
sion of the evaluation survey. For each child with parental 
permission to enroll in the study, administrators distrib-
uted the evaluation survey and read the informed assent 
statement to the students. Upon obtaining assent, the 
evaluation survey questions were read aloud by the survey 
administrator, one-by-one, as the participants completed 
the survey. The evaluation survey took approximately 20 
to 30 minutes to complete at each time point.

Measures
A Likert-type 64-item self-report survey was used to 
assess demographic factors, psychological (ie, self-
esteem, body size satisfaction, commitment to being 

physically active) and physical assets (ie, physical activ-
ity level). The survey included a series of 4 reliable and 
valid instruments, including 1) Rosenberg’s Self-Esteem 
Scale,41 2) the child/adolescent version of the Schematic 
Figural Scale [to measure body size (dis)satisfaction],42 
3) the Commitment to Physical Activity Scale,43 and 4) 
the Physical Activity Questionnaire for Older Children 
(PAQ-C).44

Rosenburg Self-Esteem Scale. The Rosenberg Self-
Esteem Scale is the most widely used measure of self-
esteem. The scale consists of 10 items that measure 
global self-esteem; higher sum scores represent higher 
self-esteem.41,45 The Rosenberg Self-Esteem Scale is 
reported as one of the most valid global measures of 
self-esteem46,47 in addition to measures of reliability 
ranging from Coef!cient alphas (α) of .77 to .87.41,48 
When administering the original survey, CMS considered 
the 3 negatively valenced items (eg, I feel I don’t have 
much to be proud of) as confusing for the 3rd-grade 
children. Thus, based on recommendations from CMS 
these 3 items were modi!ed to read as positively valenced 
items (eg, I have much to be proud of). The reliability 
of the adapted Rosenburg Self-Esteem Scale elicited a 
Cronbach’s α of .722, which is in line with previous 
reliability studies.41,48

Schematic Figural Scale. The child/adolescent version 
of the Schematic Figural Scale42 is a !gural stimulus 
method used to assess overall body size (dis)satisfac-
tion. The participant looked at 7 female child silhouettes 
(ranging from thin to large) and was asked to circle the 
silhouette which represented what they perceived their 
current size to be (perceived), followed with what they 
would like their current size to be (desired). A body size 
discrepancy score was calculated by subtracting desired 
body size from perceived body size. A discrepancy score 
of 0 represents satisfaction in body size (ie, no discrep-
ancy between perceived and desired body shape). Reli-
ability measures range from Coef!cient α scores of .59 to 
.71.49 In the current study the reliability of the Schematic 
Figural Scale was α =.605, which is similar to the results 
from previous studies.

Commitment to Physical Activity. Commitment to be 
physically active was measured using the 12-item Likert 
type Commitment to Physical Activity Scale.43 Among 
similarly aged girls, Cronbach α scores ranged from .820 
to .835 and was shown to be signi!cantly correlated with 
frequency (ie, times per week) of vigorous-intensity PA 
(ρ = .29; P < .01).39 As with the Rosenberg Self-Esteem 
Scale, the Commitment to Physical Activity Scale con-
tained 3 negatively valenced items which were adapted to 
positively valenced items based upon the recommenda-
tion by CMS to improve readability among participants. 
The reliability of the adapted scale was α = .820.

Physical Activity. The Physical Activity Questionnaire 
for Older Children (PAQ-C) is a self-administered 7-day 
recall designed to assess habitual moderate- to vigorous-
intensity physical activity during a specific season 
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(ie, fall, winter, spring) among older children aged 9 
to 15 years.44 The PAQ-C includes 10 items, 9 of which 
are used to compute the summary physical activity score. 
All questions are scored on a 5-point scale, with higher 
scores indicating higher levels of physical activity. The 
!rst question includes a checklist of 22 common leisure 
and sport activities and is scored as the average response 
score of the 22 activities. The remaining 8 questions ask 
participants about their physical activity levels over the 
previous 7 days during speci!c times and/or days during 
the 7-day recall time frame. These questions and the 
related checklist of activities were included to serve as 
a prompt to improve overall recall. The !nal score for 
the PAQ-C is computed as the average of the responses 
provided for all 9 questions (scores ranged from 1 = 
low physical activity participation to 5 = high physical 
activity participation over the past 7 days). The internal 
consistency of PAQ-C ranged from α = .79 to .89.44,50 In 
the current study, the Cronbach α for the PAQ-C was .898.

Additional Variables. Age at last birthday was self-
reported. The preintervention survey included questions 
regarding current grade level, previous participation in 
Girls on the Run, and reasons for previous participation 
in Girls on the Run. The postintervention survey included 
a question about participation in Girls on the Run during 
the fall of 2008. Race/ethnicity and participation in Girls 
on the Run during the spring of 2009 were included in 
the follow-up assessment.

Girls on the Run Exposure Groups
Based on responses given to questions included on the 
preintervention evaluation (September 2008), participants 
were classi!ed into 1 of 3 Girls on the Run exposure 
groups: 1) did not participate in Girls on the Run before 
the preintervention evaluation or during the study period 
(never exposed), 2) participated in Girls on the Run for 
the !rst time in the fall of 2008 (newly exposed), and 3) 
participated in Girls on the Run in the past and during 
the fall of 2008 (previously exposed).

Statistical Methods
Univariate analyses were conducted on measured param-
eters including demographic factors and psychological 
and physical assets. The nesting structure of psychologi-
cal and physical assets include multiple measurements 
(level 1) collected within students, students (level 2) 
nested within teacher, and teachers (level 3) nested within 
schools, and schools (level 4) was used for all statistical 
analyses.

Nested random effects analysis of variance (ANOVA) 
using PROC MIXED and PROC GLIMMIX in SAS 
were used to compare psychological and physical asset 
scores reported at preintervention between participants 
who competed evaluation surveys at all 3 time points (n 
= 942) versus those who did not (n = 578). Similarly, 
in participants who completed all 3 evaluation surveys, 

nested random effects analysis of variance (ANOVA) was 
used to compare demographic factors and preinterven-
tion psychological and physical assets between Girls 
on the Run exposure groups. For categorical data, Girls 
on the Run exposure status and explanatory factors (ie, 
age group and race/ethnicity) were treated as response 
categories and respective counts were applied to a mul-
tinomial distribution.

To test hypothesis 1, change in psychological and 
physical assets were calculated as the difference between 
pre- and postintervention score. Repeated measures 
analysis of covariance (ANCOVA) models were used 
to evaluate change in psychological and physical asset 
from pre- to postintervention, strati!ed by Girls on 
the Run exposure status (never-, newly-, or previously 
exposed). For hypothesis 2, similar procedures were 
used to examine the change in psychological and physi-
cal asset from preintervention to follow-up, strati!ed by 
Girls on the Run exposure group. Data were examined for 
potential covariates including age, race/ethnicity (White 
vs. non-White), time (postintervention and follow-up), 
relevant preintervention psychological or physical asset 
score, and exposure status (never, newly, or previously) 
as well as interaction terms between variables. Results 
from !nal models were based on the nesting structure 
and adjusted for relevant covariates for each outcome. 
Holm’s step down procedure was used for subgroup 
analysis to maintain the overall signi!cance level at P 
= .05.51 All statistical analyses were generated using 
SAS/STAT software, Version 9.2 of the SAS System for 
Windows (Cary, NC).

Results

Participants
The overall study population included 2,119 3rd- to 5th-
grade girls who attended 1 of the 15 participating CMS 
elementary schools Among these participants, 335 were 
ineligible due to lack of: a) parental permission (n = 4); 
or b) participant assent (n = 331). Among the eligible 
population (n = 1784), 255 eligible participants (14.3%) 
were also removed from the study because of teacher 
refusal to administer the survey.

Among eligible participants (n = 1529), 62% (n = 
942) completed the evaluation survey at all 3 time points. 
No statistically signi!cant differences were reported at 
preintervention between those that completed the survey 
all 3 time-points versus those that did not with regard to 
self-esteem (P = .11), body size discrepancy (P = .57), 
commitment to physical activity (P = .49), or physical 
activity score (P = .41). A higher proportion of study 
participants completed all 3 surveys in schools where 
study staff administered the surveys (67% vs. 38%). 
Survey nonresponse did not differ in study participants 
by race/ethnicity (P = .37).

Of the 942 participants who completed the survey at 
all 3 time points, 65 were excluded from analysis due to: 
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a) missing data regarding previous participation in Girls 
on the Run (n = 29) or b) reported no participation in Girls 
on the Run until the spring of 2009 (n = 36). These par-
ticipants were excluded so that comparison of exposure 
status between never exposed, previously exposed, and 
newly exposed in the fall could be achieved. The !nal 
study sample comprises 877 participants of which 67.3% 
participants (n = 590) were self-described as never par-
ticipating in Girls on the Run (ie, never exposed), 14.9% 
participants (n = 131) who participated in Girls on the Run 
for the !rst time in the fall of 2008 (ie, newly exposed), 
and 17.8% of participants (n = 156) who previous to fall 
of 2008 participated in Girls on the Run.

Participant Characteristics 
at Preintervention

Demographic characteristics and psychological and 
physical assets reported at the preintervention survey are 
presented in Table 1. Among the !nal study sample (n = 
877), the largest proportion of participants were aged 9 
years or younger (44.3%) and non-White (54.7%). With 
regard to psychological and physical assets, average 
reported scores among all participants were as follows: 
self-esteem 22.5 ± 4.0; body size (dis)satisfaction .46 
± .92; commitment to physical activity 25.0 ± 4.8; and 
physical activity 3.14 ± 0.65. When strati!ed by exposure 

Table 1 Demographic Factors and Preintervention Psychological and Physical Assets in all Study 
Participants and Then Stratified by Girls on the Run Exposure Group Status

Full sample Girls on the Run exposure group

(n = 877) Never (n = 590)
Newly 

(n = 131)
Previously 
(n = 156)

Demographic factors n (%) n (%) n (%) n (%) P
Age .09

 ≤9 years 387 (44.3) 260 (44.1) 69 (53.9) 58 (37.2)

 10 years 291 (33.3) 197 (33.4) 37 (28.9) 57 (36.5)

 ≥11 years 196 (22.4) 133 (22.5) 22 (17.2) 41 (26.3)

Race/ethnicity .06

 White/Caucasian 395 (45.3) 237 (40.3) 73 (57.0) 85 (54.5)

 Black/African-American 181 (20.8) 134 (22.8) 17 (13.3) 30 (19.2)

 Hispanic/Latino 110 (12.6) 84 (14.3) 16 (12.5) 10 (6.4)

 Asian/Native American 61 (7.0) 46 (7.8) 6 (4.7) 9 (5.8)

 Other 125 (14.3) 87 (14.8) 16 (12.5) 22 (14.1)

Psychological and physical 
assets Mean ± SD Mean ± SD Mean ± SD Mean ± SD P
Self-esteema 22.5 ± 4.0 22.0 ± 4.0 22.8 ± 4.0 22.8 ± 4.0 .04
Body size discrepancy scoreb .46 ± .92 .54 ± .92 .48 ± .92 .36 ± .92 .10
Physical activity commitmentc 25.0 ± 4.8 24.3 ± 4.8 25.2 ± 4.8 25.6 ± 4.8 .006**
Physical activityd 3.14 ± .65 3.09 ± .65 3.08 ± .65 3.25 ± .65 .047*

Note. Nested random effects analysis of variance models with count data were used to compare demographic factors between Girls on the Run expo-
sure status. Nested random effects analysis of variance models were also used to compare psychological and physical assets between exposure status.
a Scores ranged from 0 to 30; higher scores indicated greater self-esteem. Score based on the mean of the following questions: I am OK with myself; 
I am a good person; I feel that there are a lot of good things about me; I can do things as well as most other people; I have much to be proud of; 
I feel useless at times; I have a lot to offer people; I wish I could have more respect for myself; I feel that I am a failure; I take a positive attitude 
toward myself.
b Discrepancy score calculated by subtracting ideal body size from perceived body size.
c Scores ranged from 0 to 36; higher scores indicated greater commitment to physical activity. Sum score based on the following questions: I look 
forward to physical activity, I wish there were better ways to get healthy than being physically active, physical activity is hard work, I like physical 
activity, physical activity is very important to me, life is better because I am physically active, physical activity feels good, I like thinking about 
doing physical activity, I would change my schedule to participate in physical activity, I have to force myself to be physically active, I like being 
physically active everyday, physical activity is the best thing about my day.
d Scores ranged from 1 to 5; higher scores indicated higher physical activity participation. The score is comprised of responses to a checklist of 22 
leisure and sport activities and 8 questions regarding their physical activity levels over the previous 7 days during speci!c times during the day or 
day of the week; it is scored as a mean of all of the activities using a 1–5 scale.

*P < .05; **P < .01: never exposed group signi!cantly different than previously exposed group after adjustment for multiple comparisons using 
Holm’s step down correction.
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group, no statistically signi!cant differences were noted 
for demographic characteristics between Girls on the 
Run exposure groups with the exception of grade level 
(P = .004). Conversely, statistically signi!cant differ-
ences were noted between exposure groups regarding 
self-esteem (P = .04), physical activity commitment 
(P = .006), and physical activity level (P = .047). After 
adjustment for multiple comparisons, those previously 
exposed to Girls on the Run had higher commitment to 
physical activity and physical activity scores as compared 
with participants who reported never participating in the 
program (P < .01 and P < .05, respectively).

Participant Characteristics 
at Preintervention, Postintervention, 
and Follow-up
Figure 1 provides a graphical representation of self-
esteem, body size (dis)satisfaction, commitment to 
physical activity, and physical activity scores at pre- and 
postintervention and 5-month follow-up after adjustment 
for race/ethnicity (White vs. non-White). When compared 
with the never exposed to Girls on the Run group, previ-
ously exposed participants reported higher self-esteem 
at postintervention (P = .02) and follow-up (P = .06). 
Body size discrepancy scores did not signi!cantly differ 
between exposure groups at either postintervention or 
follow-up. Participants newly exposed to the Girls on 
the Run program had signi!cantly higher commitment 
to physical activity at follow-up when compared with 
participants never exposed to the program (P = .04). At 
postintervention, physical activity levels were higher 
among previously exposed participants when compared 
with the never and newly exposure groups (P = .03 and 
.02, respectively).

Hypothesis 1

Changes in pre- to postintervention self-esteem, body 
size (dis)satisfaction, commitment to physical activ-
ity, and physical activity, strati!ed by Girls on the Run 
exposure group are depicted in Table 2. After adjustment 
for multiple comparisons, statistically signi!cant differ-
ences in body size (dis)satisfaction were observed among 
participants classi!ed as newly exposed to Girls on the 
Run (P = .03), with discrepancy scores moving closer 
to 0 (ie, no discrepancy between perceived and desired 
body image). Further, change in body size (dis)satisfac-
tion from pre- to postintervention approached statistical 
signi!cance in never exposed girls (P = .056). No other 
statistically signi!cant differences from pre- to postint-
ervention were observed for the remaining psychological 
and physical assets.

Hypothesis 2

Table 2 also presents changes in psychological and 
physical assets from preintervention to follow-up. After 
adjustment for multiple comparisons, physical activity 
scores increased from preintervention to follow-up in 

both the never and newly exposed to Girls on the Run 
groups (P < .016 and .008, respectively). Other than 
improvements in body size (dis)satisfaction among never 
exposed girls (P = .04), no statistically signi!cant differ-
ences were noted between preintervention to follow-up 
for any psychological assets.

Discussion
The current study was designed to build upon the previous 
scienti!c evidence regarding the effectiveness of the Girls 
on the Run DYS program to foster positive physical and 
psychological assets in 3rd- to 5th-grade girls. This was 
the !rst investigation, in the series of studies evaluating 
the Girls on the Run program that used a comparison 
group and an additional time point to evaluate the long-
term impact of the program over the complete academic 
school year.

At preintervention, commitment to physical activity 
and physical activity levels were higher among partici-
pants who were previously exposed to the Girls on the 
Run program when compared with girls who had never 
participated in the program. Overall commitment to be 
physically active is particularly important as it has been 
previously identi!ed to be an important predictor of a 
physically active lifestyle.39,52–54 The parallel relation-
ship that exists between this psychosocial factor and the 
actual behavior of physical activity was further con!rmed 
in this study.

Despite the higher preintervention commitment 
to physical activity and physical activity scores among 
previous participants, hypothesis 1 was only partially con-
!rmed with noted improvements in body size discrepancy 
among newly exposed girls from pre- to postintervention. 
The lack of a signi!cant change in body size discrep-
ancy score among previous participants of Girls on the 
Run program was likely due to overall satisfaction with 
body image at both pre- and postintervention; a possible 
sustained artifact of prior participation in the program. 
Although pre- to postintervention change in other psycho-
logical and physical assets were not statistically signi!-
cant, results were intriguing. For example, from pre- to 
postintervention, self-esteem increased in newly and 
previously exposed participants and decreased in never 
exposed girls. This suggests that, although differences 
were not statistically signi!cant, the 12-week program 
initiated change in a psychological asset that is perhaps 
developed over a longer period of time. Commitment to 
physical activity increased across all 3 exposure groups; 
however, it appears as if there were greater improvements 
in the newly exposed participants. Again, this result is 
promising given that commitment to physical activity is 
an important precursor to physical activity. With longer 
follow-up, perhaps these improvements in physical activ-
ity commitment could translate to increases in physical 
activity, which was shown in previous participants.

Similar to hypothesis 1, given the results of the 
current study, we are only able to partially con!rm 
hypothesis 2. Despite the decrease from pre- to postint-
ervention, physical activity score signi!cantly increased 
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Figure 1 — Psychological and physical asset scores at pretest, posttest, and follow-up among study participants, strati!ed by Girls on the Run 
exposure status.

from preintervention to follow-up in the never and newly 
exposed groups. The observed patterns in physical activ-
ity over time may be due in part to issues of seasonality. 
Several previous studies have reported peak physical 
activity levels during warmer months, which decline 

during the cooler months.55–57 This pattern is re"ected in 
the current study in participants never and newly exposed 
to Girls on the Run, with reported levels decreasing from 
September to December (ie, pre- to postintervention) and 
rebounding from December to April (ie, preintervention 
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to follow-up). In a previous study by Newman et al 
(2009),58 individuals who participated in a healthy life-
style program were less prone to seasonal "uctuations in 
physical activity levels when compared with the compari-
son group. This phenomenon may partially explain the 
lack of signi!cant changes in physical activity levels over 
time among participants who were previously exposed 
to the Girls on the Run program. Further, the lack of 
statistical difference from preintervention to follow-up 

in the previously exposed group may also be due to the 
consistently higher mean physical activity scores that 
were reported by participants in this group (ie, signi!cant 
at postintervention).

Although the use of a quasi-experimental longi-
tudinal study design improves the interpretation of the 
effectiveness of the Girls on the Run program to promote 
bene!cial changes to physical and psychological assets in 
elementary school aged girls, several limitations should 

Table 2 Difference (Standard Error) in Psychological and Physical Assets by Girls on the Run Exposure 
Status

Post- to preintervention Follow-up to preintervention

n Difference P
Adjusted 

P Difference P
Adjusted 

P
Overall group x 

time P-value
Psychological assets

 Self-esteema 755 .87

   Never exposed –.15(.26) .56 .98 .13 (.26) .62 .99

   Newly exposed .04 (.43) .94 1.0 .42 (.43) .38 .84

   Previously exposed .26 (.37) .49 .96 .40 (.37) .29 .78

 Body size discrepancy scoreb 824 .10

   Never exposed –.08 (.03) .01 .056 –.08 (.03) .007 .04

   Newly exposed –.20 (.07) .005 .03 –.03 (.07) .64 1.0

   Previously exposed –.02 (.06) .70 1.0 –.05 (.06) .40 .94

 Physical activity commitmentc 686 .43

   Never exposed .09 (.28) .76 1.0 .31 (.28) .29 .79

   Newly exposed .28 (.51) .58 .99 1.05 (.51) .04 .21

   Previously exposed –.003 (.44) .99 1.0 –.06 (.44) .89 1.0

Physical assets

 Physical activityd 546 .012

   Never exposed –.02 (.03) .51 .98 .11 (.03) .005 .016

   Newly exposed –.11 (.07) .12 .50 .24 (.07) <.001 .008

   Previously exposed .03 (.06) .60 .99 .12 (.06) .04 .20

Note. Data are presented as absolute difference (standard error). Self-esteema and physical activity commitmentc models were adjusted for time, Girls on the 
Run exposure status, relevant preintervention psychological value, and exposure status by time terms. Physical activityd model was adjusted for time, Girls on 
the Run exposure status, relevant preintervention physical asset value, exposure status by time, and preintervention score by time interaction terms.Body size 
discrepancy scoreb model was adjusted for time, Girls on the Run exposure status, race/ethnicity, relevant preintervention psychological or physical asset value, 
exposure status by time, and preintervention score by time terms. Tests are signi!cant at P < .05.
a Scores ranged from 0 to 30; higher scores indicated greater self-esteem. Score based on the mean of the following questions: I am OK with myself; I am a good 
person; I feel that there are a lot of good things about me; I can do things as well as most other people; I have much to be proud of; I feel useless at times; I have 
a lot to offer people; I wish I could have more respect for myself; I feel that I am a failure; I take a positive attitude toward myself.
b Discrepancy score calculated by subtracting ideal body size from perceived body size.
c Scores ranged from 0 to 36; higher scores indicated greater commitment to physical activity. Sum score based on the following questions: I look forward to 
physical activity, I wish there were better ways to get healthy than being physically active, physical activity is hard work, I like physical activity, physical activity 
is very important to me, life is better because I am physically active, physical activity feels good, I like thinking about doing physical activity, I would change 
my schedule to participate in physical activity, I have to force myself to be physically active, I like being physically active everyday, physical activity is the best 
thing about my day.
d Scores ranged from 1 to 5; higher scores indicated higher physical activity participation. The score is comprised of responses to a checklist of 22 leisure and 
sport activities and 8 questions regarding their physical activity levels over the previous 7 days during speci!c times during the day or day of the week; it is scored 
as a mean of all of the activities using a 1–5 scale.
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be considered when interpreting the results of the current 
study. First, data were collected in 1 school system in 
Charlotte, NC. Therefore, this may limit the generaliz-
ability of the results to a more diverse population of 3rd 
through 5th-grade girls. In addition, schools participating 
in the study had the option of having a teacher or study 
staff member administer the evaluation surveys, which 
may had differentially affected the participant’s perceived 
coercion; leading to increased social desirability bias. 
Since participants were not randomized into the exposure 
groups, self-selection bias may have also in"uenced the 
results. However, it is interesting to note that there were 
no signi!cant differences in any preintervention psy-
chological or physical asset scores between participants 
who were never or newly exposed to Girls on the Run 
program. All data collected in the study was obtained 
via self-report; therefore, the results might be limited by 
recall or social desirability bias. Study data were collected 
during months that represent 3 distinct seasons of the year 
(ie, September, December, and April); therefore, physical 
activity estimates obtained using a past 7-day recall time 
frame may be affected by issues of seasonality. In addi-
tion, as mentioned previously, the school district involved 
in the current study requested that 2 of the 4 outcome 
scales (ie, Rosenberg Self Esteem and Commitment to 
Physical Activity) be modi!ed so that all items were 
positively valanced. However, even slight alterations to 
an existing measure may greatly impact the psychometric 
properties of the survey instrument; including the reliabil-
ity and validity of the summary scores. Unfortunately, we 
are unable to determine whether the null study !ndings 
were a result of modifying these scales or due to inability 
of the program to change psychological or physical assets 
within a short period of time (ie, 12 weeks). However, in 
previous studies evaluating the Girls on the Run program 
showed signi!cant improvements in both self esteem36,39 
and commitment to physical activity.37 This illustrates the 
need in school-based studies for researchers to establish a 
collaborative and persistent partnership with school lead-
ers and educators throughout the study to optimize the 
outcomes for all groups involved. Finally, it is suggested 
that the timing of puberty may in"uence self-esteem and 
body image;59 however, information regarding pubertal 
status was not collected in the current study.

The identi!cation of effective programs that use 
structured physical activity to foster positive youth devel-
opment are imperative to combat the gender and age-
related declines in physical activity across the lifespan. 
Although we were unable to fully con!rm hypothesis 1 
and 2, the results of the current study supports the need 
for a subsequent longitudinal evaluation study of Girls on 
the Run, to better elucidate the elements of the program 
that encourage physical activity participation and posi-
tive asset development in girls as they transition from 
childhood to early adulthood.
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