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Abstract

The objective of this study was to assess changes in
adolescent girls’ health-enhancing cognitions and
behaviors targeted by the Go Girls! group-based
mentorship lifestyle program. Three hundred and ten
adolescent girls (nested within 40 Go Girls! groups)
completed questionnaires that assessed cognitions
(attitudes, self-regulatory efficacy, and intentions) and
behaviors (physical activity and dietary) at four time points
(two pre-program, one at the end of the program, and one
at 7-week follow-up). Hierarchical linear modeling was
used to examine changes in the outcome variables among
Go Girls! participants (Mge=11.68 years, SD=0.80). No
significant changes occurred in the outcome variables
during the baseline comparison period (Time 1-2). When
compared to the average of the baseline assessments,

7 weeks after completing the program, girls reported
significant improvements in physical activity

(MBaseline patotal=3-82, SD=3.49; Mz, patota =438,
SD=3.75) and healthy eating (Mgasecline=10.71,
SD=1.13; M;,=11.35, SD=1.05) behavior and related
cognitions (dvalues >0.65). Findings provide

preliminary support for programs that foster
belongingness and target health behaviors through
mentorship models.
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Adolescent girls are in particular need of effective
programs that develop healthy lifestyle behaviors [1].
The high prevalence of inactivity [2] and poor dietary
behaviors [3] represents major health concerns for this
population. Indeed, 30-50 % of adolescent girls report
no leisure-time physical activity [4] and one in three
Canadian adolescent girls do not meet current guide-
lines for fruit and vegetable consumption [5]. In re-
sponse to these public health concerns, gender-
specific lifestyle interventions have been developed
for adolescent girls that target health behaviors, such
as physical activity and dietary behaviors, and cogni-
tions toward those behaviors.

Implications

Practice: Interventions that foster belongingness
and target health behavior change through men-
torship models may represent a viable means to
improve health-enhancing behaviors among ado-
lescent girls.

Researchers: Future research is warranted that
further examines the effectiveness of the Go Girls!
program through use of a stepped wedge, full time
series, or an experimental design with a parallel
control group.

Policymakers: Resources should be directed to-
ward the implementation and dissemination of in-
terventions to improve health-enhancing cogni-
tions and behaviors among adolescents.

The majority of gender-specific lifestyle interven-
tions for youth have tended to focus on the prevention
or treatment of obesity [e.g., 6, 7]. For example,
Neumark-Sztainer and colleagues [8] examined the
effectiveness of a physical education program entitled
“New Moves” to target health behaviors and body
image among adolescent girls at risk of overweight
and obesity. Results from this study [8] indicate that
after completing the program, girls reported signifi-
cant improvements in portion control, reductions in
sedentary behavior, and increases in their physical
activity self-efficacy and self-reported psychological
“stage of change” for both dietary and physical activity
behaviors. However, no significant changes were
found for physical activity behavior or quality of die-
tary intake in terms of consumption of fruit and veg-
etables and sugar-sweetened beverages. Similarly,
findings from another school-based lifestyle program
for adolescent girls indicated improvements in girls’
health behavior intentions and dietary knowledge, but
no changes in physical activity or dietary behavior
after completing the program [9].

In light of the limited effectiveness of these pro-
grams, theory-based research is needed to target be-
havior change. Specifically, the social context has
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been identified as an important factor to consider
when developing programs to target adolescent girls’
behaviors. For example, interpersonal connections
have been highlighted as particularly important for
overcoming the unique challenges faced by adolescent
girls [10-12]. In particular, when girls experience pos-
itive connections to their school, peers, or important
adults (e.g., teachers, mentors, etc.), this has been
found to be positively associated with adolescent girls’
academic motivation and performance [10, 13, 14].
Thus, programs that target girls’ health behaviors with-
in a context that promotes a sense of belonging (i.e.,
positive interpersonal connections) may be particular-
ly effective for adolescent girls. The overall purpose of
this study was to evaluate the effectiveness of a group-
based healthy lifestyle program for adolescent girls,
which specifically aims to foster a sense of belonging
among the girls to group members and program men-
tors. This program is entitled Go Girls! Healthy Minds
Healthy Bodies, or Go Girls! for short, and is run by
member agencies of Big Brothers Big Sisters (BBBS) of
Canada. Although the Go Girls! program has been
widely disseminated across Canada over the past de-
cade, this program has yet to be subject to comprehen-
sive external (arms length) evaluation.

Drawing from social cognitive models of behavior
change [e.g., 15-19], the Go Girls! program was de-
signed to provide experiential (social learning) oppor-
tunities to help girls adopt and maintain healthy life-
styles (i.e., physical activity and healthy eating behav-
iors as well as their attitudes toward these behaviors;
see “METHOD? for program description). The objec-
tives of the Go Girls! program are targeted through
weekly sessions with mentors in which girls are pro-
vided with an environment that is specifically created
to encourage social connections among group mem-
bers [20]. These connections are fostered through hav-
ing adolescent girls meet with similar others (i.e., same
gender, similar age and grade in school) in a caring,
supportive, and positive setting on a repeated basis
[20, 21]. Specifically, the program seeks to bolster girls’
confidence in their abilities to self-manage [i.e., self-
regulatory efficacy; 17] both regular physical activity
and healthy eating, by providing opportunities to learn
from each other (i.e., vicarious experiences), master
new healthy living behaviors (i.e., mastery experi-
ences), and support each other (i.e., verbal persuasion).
Thus, it was hypothesized that participants would re-
port improvements (i.e., positive change) in self-
regulatory efficacy to be both physically active and
consume a healthy diet.

Furthermore, the Go Girls! program also targeted
the girls’ instrumental attitudes (i.e., perceived health-
related benefits of the behavior) and affective attitudes
(i.e., how one will feel during or after engaging in the
behavior) toward healthy living behaviors. Specifical-
ly, Go Girls! mentors attempt to convey the vision that
engaging in regular physical activity and healthy eat-
ing is not only good for your health (i.e., instrumental
attitudes), it can also be fun (i.e., affective attitudes).
Thus, it was hypothesized that participants would

report improvements in both affective and instrumen-
tal attitudes for both physical activity and healthy
eating. Findings from numerous studies suggest that
self-regulatory efficacy beliefs and attitudes are related
to stronger intentions to engage in physical activity
and to consume a healthy diet, as well as actual en-
gagement in those behaviors [15-19]. As such, we also
hypothesized that Go Girls! participants would report
stronger intentions to engage in physical activity and
healthy eating, and display higher levels of these be-
haviors by the end of and 7 weeks after the program,
when compared to baseline.

In sum, evidence from a range of studies suggests
that targeting key social cognitions (e.g., self-
regulatory efficacy, attitudes, intentions) can lead to
changes in behaviors. As highlighted by Glasgow
[22], a pragmatic approach to the assessment of the
effectiveness of programs that aim to translate research
into practice is warranted. Activities in the Go Girls!
program were derived from evidence-based strategies
to specifically target key health-enhancing cognitions
among adolescent girls. Given the importance of in-
creasing physical activity and improving healthy eat-
ing behaviors among adolescent girls, evaluation of
programs that aim to improve these behaviors, such
as Go Girls!, is warranted.

METHOD

Participants

In total, 344 Go Girls! participants agreed to partici-
pate in the study (age range 11-14 years, M, .=
11.68 years, SD=0.80). Six participants dropped
out part way through the study (one because she
moved away and the other five did not provide a
reason for dropping out). Eleven participants were
excluded from the analyses because they were former
Go Girls! participants,' 1 participant was excluded
because she was unable to understand and complete
the questions, 11 participants were excluded because
the research assistant accidentally went 1 week early
(i.e., data were collected at the end of the 6th session,
not the final 7th session), and 3 participants were
excluded because they told the research assistant they
“just filled in their answers at random.” The partici-
pants came from 38 elementary or middle schools (40
groups in total as two schools ran two concurrent
separate Go Girls! programs) in Southern Ontario,
Canada. We followed procedures used by Statistics
Canada in the 2006 Census and allowed participants
to identify all ethnic/cultural groups with which they

! The Big Brothers Big Sisters general policy is that girls
can only participate in the Go Girls! program once.
However, after one group of girls completed Time 4
questionnaires, the research assistant was informed that
these girls had completed the program once before
(twice in total). We felt that it was not conceptually and
methodologically appropriate to compare girls who had
completed the program once to girls who had completed
it more than once. As such, 11 girls who had completed
the program before were excluded from the analyses.
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self-identified (i.e., girls could identify with more than
one ethnic group). The largest represented ethnic
groups were White (39.20 %), Japanese (20.8 %), Black
(17.50 %), and South Asian (e.g., East Indian, Pakistani
9.6 %). Eleven other ethnic groups were identified with
a frequency of less than 5 %.

Procedure

Institutional Review Board and School Board approv-
al were obtained prior to the onset of this study. Par-
ticipants were recruited through initial contact with Go
Girls! program directors, school principals, and school
champions (i.e., the liaison between the schools and
BBBS agencies). Specifically, once principals agreed to
have their schools participate, mentors and their
groups were subsequently invited to take part in
the study, at which point active consent was ob-
tained from both parents and girls separately.
Participation (or not) in the study had no impli-
cation on the girl’s ability to participate in the
Go Girls! program (i.e., girls could choose to not
participate in the study and still complete the
program). Trained research assistants collected
the data at all four time points.

Study design

This study was designed as a prospective observational
outcome evaluation. Specifically, assessments were
conducted approximately 7 weeks prior to beginning
the program (Time 1-data collected in December
2012 and January 2013), immediately prior to begin-
ning the program (Time 2—data collected in January
and February 2013), immediately after completing the
7-week program (Time 3—data collected in March and
April 2013), and approximately 7 weeks after program
completion (Time 4—data collected in May and June
2013). An average of the scores collected at Time 1
and Time 2 (i.e., during which the girls did not receive
any intervention) was utilized as the baseline compar-
ison period to compare changes during the program
(Time 3) and after the program (Time 4). In other
words, by collecting baseline data approximately
7 weeks before the program started, we were able to
obtain data from a pre-program comparison
group without delaying the start of the Go Girls!
program for this cohort [cf. [23]. Assessments
took approximately 30 min to complete. Groups
were given the sum of $10 per participant (range
from $40-$150 per group) to spend on a mutu-
ally agreed upon reward.

The intervention: the Go Girls! healthy bodies, healthy minds
program

The Go Girls! program was developed by Ontario
Physical and Health Education Association (Ophea)
in 2001. Member agencies of BBBS of Canada cur-
rently implement the program in hundreds of schools
across Canada (http://www.bigbrothersbigsisters.ca/
en/home/mentoringprograms/gogirls.aspx). Over
the past decade, thousands of adolescent girls have

participated in the Go Girls! program.2 The Go Girls!
program is a 7-week program that is designed to con-
sist of seven 2-h weekly sessions (14 h total), which are
run by two female volunteers (i.e., the mentors). Men-
tors are 18-25-year-old women who have an interest
in physical activity, healthy eating, and mentoring.
Mentors are recruited and screened by BBBS agencies
and trained by agency staff [20]. While the Go Girls!
program was initially designed for girls who are not
involved in extracurricular activities and/or school
sports, to avoid stigmatization of the program, all girls
who are interested in the program are eligible to par-
ticipate. The Go Girls! program is delivered in all
types of schools (e.g., public, private, Catholic, Chris-
tian, French) across Canada.

Adolescent girls meet with the Go Girls! mentors
and 3-14 (Mgoup size=8.54, SD=3.11) other girls in a
classroom provided by their school during or after
school hours. Drawing from social cognitive theories
le.g., 15-19], the sessions are designed to provide
experiential (social learning) experiences to help girls
adopt and maintain healthy lifestyles. Specifically, the-
se sessions focused on physical activity, healthy eating
practices, and empowering girls to feel better about
themselves. The program targeted key social cogni-
tions (i.e., self-efficacy, instrumental and affective atti-
tudes, social belonging) and behaviors (i.e., physical
activity and healthy eating). See Table 1 for a summary
of the weekly program content.

Measures

Go Girls! program belonging—In order to assess the extent
to which the intervention created the social context as
planned (i.e., the girls felt connected to one another), a
measure of belonging to the Go Girls! program was
administered immediately after the girls completed the
program (Time 3) as a manipulation check. Sense of
belonging to the Go Girls! program was assessed using
the five-item measure developed by Anderson-
Butcher and Conroy [24]. Participants were asked to
rate how much they agree with each item using a four-
point scale with anchors NO!=1, no=2, yes=3, and
YES!=4. This response format has been found to be
easy to understand and differentiate between answers
in samples with children and youth [24]. Sample items
include “I feel comfortable at the Go Girls! program”
and “I feel committed to the Go Girls! program.”
Items were summed and averaged to provide an indi-
cation of each participant’s mean belonging on a range
of 1-4. Data derived from this measure provide evi-
dence of acceptable reliability [Cronbach 0=0.93; 24].
In the present study, scores derived from this instru-
ment displayed acceptable internal consistency
(Cronbach o.>0.87).

% Teachers and/or school liaisons in participating
schools ask adolescent girls if they would like to partic-
ipate in the program. All adolescent girls in participating
schools are eligible to participate in the program. There
is no cost associated with participating in Go Girls!
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Table 1| Summary of the Go Girls! weekly program content

Week Focus

1 Introduction to active living, balanced eating, feeling good about self, begin to develop relationships with the

other girls and mentors

2 Communication skills, engage in physical activity, discuss importance of eating fruits and vegetables

3 Recognize social influences on body image, importance of eating breakfast, engage in physical activity

4 Discuss self-esteem and body image, learn new physical activity, discuss importance of calcium, iron, fiber

5 Help girls think about important issues (e.g., relationships, substance abuse, dieting), problem solving,
engage in physical activity

6 Goal setting, engage in physical activity, discuss healthy snack options

7 Celebrate successes, develop strategies to maintain healthy lifestyle

Physical activity behavior—Participants’ total physical

activity behavior was assessed using a two-item question-
naire suitable for use with adolescents [25]. These two
items assessed the total amount of physical activity par-
ticipants engaged in over the past week and over a typical
week. These two items were summed and divided
by 2 to get an average number of days per week
that participants completed physical activity for at
least 60 min [25, 26]. Scores derived from this
two-item measure demonstrated acceptable reli-
ability at all four time points [Spearman-Brown
coefficient p values >0.82; 27].
Participants’ leisure time physical activity behavior was
assessed using two items from the World Health Orga-
nization Health Behavior in School Children survey
[28]. These two items assessed the amount of time spent
each week (bouts per week) engaged in
moderate-to-vigorous leisure-time physical activi-
ty. In the present study, scores derived from this
instrument displayed acceptable internal consis-
tency at all four assessments [Spearman-Brown
coefficient p values >0.72; 27].

Adolescent dietary behaviors—Participants’ dietary be-
haviors were assessed using a revised version of the
Adolescent Food Habits Checklist [29]. Based on rec-
ommendations made by three independent dietitians,
the questionnaire was revised by culling 6 items from
the original 23-item questionnaire. Items were culled
based on current scientific evidence as certain items
were identified as no longer being appropriate to as-
sess “healthy” behaviors (i.e., such as the notion of
avoiding all low-fat foods to be healthy). This revised
17-item questionnaire asked participants to report in-
take of fruit, vegetables, and energy dense foods using
a true/false response format. Four items also had an
alternative response, equivalent to “not applicable.”
Participants received one point for each healthy re-
sponse and the final score was adjusted for “not appli-
cable” and missing responses using the formula:
AFHC scores=number of health responsesx (17/
number of items completed). Data derived from this
measure have provided evidence of satisfactory reli-
ability [Cronbach 0=0.83; 29]. In the present study,
scores derived from this instrument displayed accept-
able internal consistency at all four assessments
(Cronbach o values >0.70).

Self-regulatory efficacy for physical activity—Participants’
confidence to self-regulate their physical activity be-
havior was measured using a questionnaire developed
by Shields, Spink, Chad, Muhjarine, Humbert, and
Odnokon [30]. Participants were asked to rate their
confidence in their abilities to engage in six self-
regulatory behaviors with regard to physical activity
over the next week. Items were measured on a stan-
dard 0 % (not at all confident) to 100 % (completely
confident) self-efficacy scale [31]. Item scores were
summed and averaged to provide an indication of
each participant’s mean efficacy out of 100 %. Data
derived from this measure have demonstrated accept-
able reliability [Cronbach 0=0.85; 30]. In the present
study, scores derived from this instrument displayed
acceptable internal consistency at all four assessments
(Cronbach o values >0.86).

Self-regulatory efficacy for healthy eating—Participants’
confidence to engage in healthy eating was measured
using a version modified for youth [32] of the ques-
tionnaire developed by Strachan and Brawley [33].
Participants were asked to rate their confidence to
engage in five self-regulatory behaviors that could help
them eat healthfully over the next week. Items were
measured on a standard 0 % (not at all confident) to
100 % (completely confident) self-efficacy scale [31].
Item scores were summed and averaged to provide an
indication of each participant’s mean efficacy out of
100 %. Data derived from this instrument have dem-
onstrated acceptable reliability [Cronbach a=0.86;
32]. In the present study, scores derived from this
instrument displayed acceptable internal consis-
tency at all four assessments (Cronbach o values
>0.89).

Physical activity and healthy eating intentions—Partici-
pants’ intentions to engage in physical activity were
measured using a three-item questionnaire developed
by Chatzisarantis and colleagues [34]. Items were mea-
sured on a seven-point scale, with anchors ranging from
1 (very unlikely) to 7 (very likely). An exemplar item for
physical activity intentions included “I intend to do
physical activity at least three times next week.” Partic-
ipants’ intentions to eat a healthy diet were measured
using a similar three-item questionnaire modified based
on Chatzisarantis and colleagues’ [34] physical activity
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measure and Luszczynska and colleagues [35]. An ex-
emplar item for healthy eating intentions included “I
intend to eat a healthy diet every day next week.” In the
present study, scores derived from these instruments
displayed acceptable internal consistency at all
four assessments (physical activity: Cronbach o
values >0.91; healthy eating: Cronbach o values
>0.89).

Physical activity and healthy eating affective attitudes—
Participants’ instrumental and affective attitudes to-
ward physical activity and healthy eating were
assessed using two separate six-item measures [36,
37]. All items began with the stem “For me, engaging
in physical activity/healthy eating would be....” Par-
ticipants were asked to respond using separate seven-
point semantic differential scales based on their expec-
tations that either engaging in physical activity or
healthy eating will lead to affective and instrumental
outcomes. Items designed to assess instrumental atti-
tudes include “Useful-Useless,” “Wise—Foolish,” and
“Beneficial-Harmful,” and items designed to assess
affective attitudes include “Enjoyable-Unenjoyable,”
“Pleasant-Unpleasant,” and “Interesting-Boring.” An-
swers were summed for each subscale and the mean
value for each subscale was calculated. Higher mean
values represent more positive instrumental and affec-
tive attitudes. Data collected using the physical activity
questionnaire with adolescents provide evidence
for acceptable levels of reliability [38, 39]. In the
present study, scores derived from this instrument
displayed acceptable internal consistency at all four
assessments (physical activity instrumental attitudes:
Cronbach o values >0.81; physical activity affective
attitudes: Cronbach o values >0.83; healthy eating in-
strumental attitudes: Cronbacha values >0.86; healthy
eating affective attitudes: Cronbach’s a values
>0.84).

Data analysis

A moderate proportion of missing data were found
across all the study variables (14.25-24.60%). A miss-
ing value analysis was conducted using SPSS (Version
20), which indicated that the assumption of missing
completely at random (MCAR) was met. Specifically,
Little’s [40] chi-square test of MCAR was non-
significanty *(2023) = 2028.11, p>0.05. In the subse-
quent models, a full information maximum likelihood
approach to model estimation was used. Data were
analyzed using hierarchical linear modeling (HLM,
student version 7.0) controlling for the nested nature
of the data (i.e., repeated measures within individuals
and girls within groups [41]).

RESULTS

Girls attended on average 91% of the 7 sessions (range
3-7 sessions attended). Sessions were on average
78 min long (range 40-135 min) and total program

Table 2 | Intraclass correlation coefficients (ICC) for outcome
variables

Variable ICC
PA total 0.038
PA leisure 0.050
HE behavior 0.072
Intentions—PA 0.065
Intentions—HE 0.096
IA—PA 0.086
AA—PA 0.022
IA—HE 0.103
AA—HE 0.085
SRE—PA 0.073
SRE—HE 0.028

PA physical activity, HE healthy eating, /4 instrumental attitudes, A4 affective
attitudes, SRE self-regulatory efficacy

minutes were on average 534 min (range 280-
910 min). The intraclass correlation coefficients
(ICC) for the group-level variation are presented in
Table 2. These data suggest that the majority of vari-
ance in scores was observed at the individual level
(group-level ICCs<0.103). Scores from the Go Girls!
sense of belonging measure (i.e., the manipulation
check) confirmed that on average the girls felt a sense
of belonging to the Go Girls! group (M=3.74, SD=
0.40; range 2.0-4.0). Coefficients, standard errors, and
effect sizes are presented in Table 3.

Changes in outcomes over time

Before the program—As hypothesized, there were no sig-
nificant changes during the baseline assessment period
(Times 1-2) for physical activity or healthy eating, self-
regulatory efficacy for physical activity and healthy
eating, affective or instrumental attitudes for physical
activity and healthy eating, or physical activity and
healthy eating intentions, the absolute values of ¢
values <1.27, p values >0.21 (see Figs. 1, 2, and 3 for
changes in psychosocial outcomes over time and Fig. 4
for changes in behavioral outcomes over time).

Immediately after the program—Consistent with our hy-
pothesis, compared to the mean of the scores at Time 1
and Time 2, there were significant improvements in
leisure time physical activity behavior and self-
regulatory efficacy for healthy eating immediately after
the Go Girls! program, ¢ values >2.44, p values
<0.02, d values >0.78.% While means were in the
hypothesized direction, increases in physical activity
intentions, total physical activity, and healthy eating
behavior were not significant at the end of the program
(Time 3), ¢ values >1.38, p values <0.17. Contrary to
our hypothesis, there were significant reductions in the
girls’ affective attitudes toward physical activity, =

3 Note that effect sizes may be overestimated due to the
correction for repeated measures (over time) and the
nesting effect of girls in groups [40].
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Table 3 | Hierarchical linear modeling analyses for changes in outcomes over time

Avg T1-T2 vs. Time 4

Avg T1-T2 vs. Time 3

Time 1-Time 2

Variable

Effect size

1.57
1.38
0.71
1.38
0.13
0.65
0.59
0.27
0.04
1.32

SE
0.07
0.06
0.14
0.88
1.02
0.06
0.06
0.06
0.05
0.06
0.06

Coeff.
0.33***
0.24***
0.31*

Parameter

Effect size

0.48
1.01
0.51
0.04
0.78
0.44
0.11
0.43
0.75
0.43

SE
0.07
0.04
0.12
0.87
0.79
0.06
0.06
0.05
0.05
0.06
0.06

Coeff.
0.11

Parameter

SE
0.06

Coeff.
-0.07
-0.01
-0.02
0.09
0.66

Parameter

Y300

Y200

Y100

PA total

Y300

0.11**
0.20
0.10

Y200

0.04
0.08
0.60
0.52
0.04
0.04
0.06

Y100

PA leisure

Y300

V200

Y100

Diet behavior

SRE—PA

3.79%**
0.43

Y300

V200

Y100

Y300

1.92*
0.09
0.02

V200

Y100

SRE—HE

0.13*
0.11
0.05
0.01

V300

V200

-0.01
0.02

Y100

Intentions—PA

V300

V200

Y100

Intentions—HE
IA—PA

V300

-0.07
-0.11*

0.07

V200

-0.02
0.03

Y100

Y300

V200

0.05
0.04
0.06

Y100

AA—PA

—0.23***
-0.04

Y300

Y200

-0.01
-0.04

Y100

IA—diet

AA—diet

Standardized regression coefficients are reported

-0.23

Y300

-0.01

-0.01

Y200

Y100

P4 physical activity, SRE self-regulatory efficacy, /4 instrumental attitudes, A4 affective attitudes, SE self-efficacy

*£¢0.05; **£<0.01; ***£0.001

—2.33, p=0.007, d=-0.75, and there were no signif-
icant changes in self-regulatory efficacy for physical
activity and the other attitudes immediately after
program completion (Time 3), ¢ values <1.35,
p values >0.19.

Seven weeks afier the program—As hypothesized, com-
pared to the mean of the scores at Time 1 and Time
2, 7 weeks after the program had ended (Time 4), there
were significant improvements in healthy eating and
physical activity behavior (leisure time and total phys-
ical activity), physical activity intentions, and self-
regulatory efficacy for physical activity, ¢ values
>2.04, p values <0.05, d values >0.44. While means
were in the hypothesized direction, no significant im-
provement in dietary intentions was found, /=1.84,
$=0.07. However, contrary to our hypothesis, com-
pared to the mean of the scores at Time 1 and Time
2, there were significant decreases in instrumental
attitudes for healthy eating 7 weeks after program
completion (Time 4), t=-4.12, p=0.001, d=1.32.
There were no significant changes in the other psy-
chosocial variables (self-regulatory efficacy for
healthy eating and all other attitude measures) com-
pared to baseline, ¢ values <0.83, p values >0.41.

DISCUSSION
The purpose of this study was to examine changes in
health-enhancing social cognitions and behaviors
among a sample of adolescent girls who participated
in a group-based lifestyle intervention. Most impor-
tantly, from a program effectiveness perspective, sig-
nificant increases in reported leisure time physical
activity were maintained 7 weeks after program com-
pletion. Furthermore, 7 weeks after the program end-
ed, participants reported improved healthy eating be-
havior (i.e., diet quality) and engaging in more total
physical activity compared to before the program.
These findings are noteworthy because previous life-
style programs for girls have only found changes in
cognitions [and not in healthy behaviors; 8, 9]. In
addition to the reported improvements in physical
activity (leisure time at Time 3 and Time 4, total
physical activity at Time 4) and healthy eating behav-
iors (at Time 4), Go Girls! participants also reported
enhanced self-regulatory efficacy for healthy eating (at
Time 3) and physical activity (at Time 4) and physical
activity intentions (Time 4). From a public health per-
spective, it is particularly noteworthy that 7 weeks
post-program completion, participants reported signif-
icant improvements in the health behaviors (i.e., phys-
ical activity and healthy eating) targeted in the Go
Girls! program when compared to baseline measures.
These findings suggest that the Go Girls! program may
encourage adolescent girls to initiate health-enhancing
behaviors; however, future research is warranted to
examine long-term adherence to these behaviors after
program completion.
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Fig 1| Changes in behavioral intentions over time. P4 stands for physical activity. Error bars represent standard error. Note:
changes between Time 1 and Time 2 represent the initial baseline assessment period during which the girls did not receive any
intervention (i.e., the average score from these data served as a pre-program comparison to Time 3 and Time 4 scores)

One of the unique elements of the Go Girls! pro-
gram is the emphasis on fostering a sense of connec-
tion (i.e., belonging) among the girls and with the
mentors. Indeed, as confirmed by the manipulation
check used in this study, by the end of the program, the
girls reported feeling a strong sense of belonging to the
Go Girls! program. Based on previous research that
highlights the importance of fostering interpersonal
relationships when working with girls [10-12], it is
plausible to suggest that fostering a sense of belonging
may have contributed to the effectiveness of the Go
Girls! program. Of course, as we were only able to
measure belonging to the Go Girls! program at the end
of the program (because the girls could not have re-
ported their belonging to a program before it started),
we were unable to examine the extent to which chang-
esin belonging led to changes in the outcomes targeted

in the Go Girls! program. Indeed, this notion repre-
sents an important area of future research as changes in
social connections over the course of a youth program
have been found to be positively associated with
changes in social cognitions [42]. Nevertheless, when
taken together, these findings are important because
they suggest that programs designed to foster social
connections among adolescent girls may provide a
suitable environment to develop health-enhancing so-
cial cognitions and behaviors among this population.

Contrary to our hypothesis, we did not find any
significant improvements in the girls’ healthy eating
intentions, although the means were in the hypothe-
sized direction. It is possible that this finding is due to
the measurement of healthy eating intentions. Specif-
ically, healthy eating intentions were assessed using a
questionnaire that asked girls to what degree they
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Fig 2| Changes in attitudes over time. /4 stands for instrumental attitudes, A4 stands for affective attitudes. P4 stands for

physical activity. Error bars represent standard error
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Fig 3 | Changes in self-regulatory efficacy over time. SRE stands for self-regulatory efficacy. Error bars represent standard error

intended, planned, and were determined to eat a
healthy diet every day over the next week. In consid-
eration of the physical activity intentions measure
which asked girls if they intended, planned, and were
determined to do physical activity at least three times
over the next week (and did detect significant im-
provements in physical activity intentions), it is possi-
ble that the healthy eating intentions measure was not
sensitive to (potential) changes in the girls’ healthy
eating intentions. In light of the adolescent girls’ im-
proved dietary behavior reported in the current study,
future research is warranted to examine changes in
dietary intentions using a less stringent standard for
healthy eating (e.g., at least three times over the next
week).

Furthermore, and again contrary to our hypotheses,
we did not find any positive changes in instrumental
attitudes for physical activity or affective attitudes for
healthy eating, and indeed affective attitudes toward
physical activity and instrumental attitudes toward

healthy eating declined. These findings suggest that
the strategies that were used to make physical activity
fun for the girls (i.e., affective attitudes) and help them
understand why healthy eating is important (i.e., in-
strumental attitudes) could be improved in the Go
Girls! program. It is noteworthy that the results for
the attitudinal variables did not align with the behav-
ioral measures for physical activity and diet (which
both improved) or the other social cognitive measures
(e.g., self-regulatory efficacy and intentions) assessed in
this study. Disentangling such a discrepancy represents
an important direction in any future research.
Balanced against the findings reported in this study,
several limitations should be considered. First, al-
though we collected baseline assessments over a 7-
week period before the Go Girls! program began, we
did not collect data from a separate control group.
Although we recognize that randomized controlled
trial (RCT) designs are beneficial in estimating causal
effects, there has been increased evidence and calls for
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Fig 4 | Changes in the behavioral outcomes over time. P4 stands for physical activity. Error bars represent standard error
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the utility of non-randomized designs in the evaluation
of large-scale public health interventions when pro-
grams might be less amenable to RCT designs [43,
44]. Considering that the Go Girls! program is not a
new program but is one that has been widely dissem-
inated across Canada for over a decade, it was not
feasible to randomize girls (to separate intervention
and control conditions) when they had previously
been identified (by teachers and school liaisons) as
being at risk or in need of support from this widely
disseminated program. Furthermore, the standard pas-
sage of care for these girls involved enrolment in this
program, and so to allocate them to a control condition
(e.g., no-treatment or attention control) would not
have been ethically defensible. One option that we
proposed to the Big Brothers Big Sisters of Canada in
planning this program evaluation study was to
operationalize a wait-list control condition; however,
due to logistical constraints highlighted by the pro-
gram directors this was not viable. In light of some of
the challenges to evaluating population health inter-
ventions in real-world settings, a number of re-
searchers have highlighted the utility of the time series
design as a suitable alternative to an RCT [43, 44].
Through such a design, by establishing a baseline
trend that is in contrast to subsequent changes that
occur during/following the intervention adds strength
to the conclusion that the change in behavior resulted
from the intervention. Nevertheless, in the future, the
use of stepped wedge, full time series, or experimental
designs with an appropriate parallel control group
would appear warranted to further evaluate the effec-
tiveness of this program.

Second, the outcome variables were all self-reported
and subject to bias. Future studies using objective
measures to assess outcomes (e.g., accelerometers to
assess physical activity) or reports from others (e.g.,
mentors, parents, or teachers) on the girls’ changes in
cognitions and behaviors would be beneficial. Third,
while it is noteworthy that increases in both physical
activity and healthy eating behavior were observed at
follow-up, this post-program assessment period was
restricted to a 7-week sampling frame. Future research
could explore the extent to which any acute effects of
the Go Girls! program are sustained over a longer time
frame (e.g., 6 months, 1 year).

Despite these limitations, the findings of this study
are noteworthy for a number of reasons. First, we
found medium-large size effects for the significant im-
provements in both physical activity and dietary be-
haviors. Second, this was the first study to examine the
effectiveness of the Go Girls! program, which has
previously demonstrated considerable “reach” [cf.
45] by providing thousands of adolescent girls with
the opportunity to participate in the program across
Canada every year. Indeed, one of the biggest
strengths of the study is that because we collected data
from a large, representative sample of Go Girls! par-
ticipants, the findings are generalizable to other similar
programs implemented in similar contexts (i.e., urban
communities in Canada). Given the preliminary

evidence for the effectiveness of the Go Girls! pro-
gram, future research is warranted to examine the
extent to which an adapted version of the Go Girls!
program could be beneficial for older adolescent girls
(e.g-, high school girls). Third, the use of hierarchical
linear modeling represents a noted strength of the
study because this analytic approach is well suited for
missing data, examining changes over time, and ac-
counts for the nested nature of the data.

CONCLUSION

In conclusion, findings from the current study suggest
that adolescent girls who participated in the Go Girls!
program reported improvements in health-enhancing
cognitions and behaviors. These findings provide evi-
dence for the continued implementation of programs
that foster belongingness and target health behavior
change through mentorship models. In particular,
such programs appear to represent a viable means to
improve health-enhancing behaviors among adoles-
cent girls. Building on this preliminary positive evi-
dence, future field-based experimental research using
adequate comparison groups is warranted to further
evaluate the effectiveness of this program.
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