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Abstract

Background—Providing after school activities is a community level approach for reducing the
decline in physical activity of girls as they reach early adolescence.

Purpose—The purpose of this study was to examine psychosocial, environmental, and behavioral
factors as potential mediators of after school physical activity in adolescent girls.

Methods—We assessed objectively measured levels of physical activity occurring outside of school
and potential predictors and mediators of activity in girls participating in the Trial of Activity in
Adolescent Girls (TAAG).
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Results—We found that the TAAG intervention had a statistically significant and positive effect
on out of school activity in the 2006 cohort. Self-efficacy, friends’ social support, total social support,
and difficulty getting to and from community activities mediated the level of moderate to vigorous
physical activity in girls.

Conclusions—Parents, communities, and schools should provide and enhance opportunities
outside of the school day for adolescents to be active. Reducing transportation barriers and enlisting
social support appear to be key.
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Introduction

The relationships between health and low levels of physical activity and high levels of sedentary
activity in youth are well documented [1-5]. Girls experience a decline in levels of physical
activity as they reach early adolescence that is greater than the decline seen in boys [6]. This
decline may be due to a number of factors including increasing time pressures, concern about
appearance, feeling self-conscious about being active in front of peers, or lack of interest in
competitive sports [7]. While physical education (PE) provides one opportunity for girls to be
active during the school day, very few schools nationwide provide daily PE class [8], and the
number of minutes that girls are active during PE class is quite low [9,10].

There is growing interest in finding ways to engage youth in activities outside of the regular
school day. For example, the National Heart, Lung, and Blood Institute (NHLBI) created their
Hearts and Parks Community Mobilization Guide (2001) as a way to encourage community
agencies to be more involved in reaching larger segments of the population with healthful
physical activity options. In addition, there have been a number of school and community-
based intervention research trials attempting to increase activity levels or decrease sedentary
behaviors in youth including the Girls Health Enrichment Multi-site Studies study [11-14],
Lifestyle Education for Activity Program [15], the Daughters and Mothers Exercising Together
intervention [16], Shape up Sommerville [17], Middle School Physical Activity and Nutrition
[18], The Healthy Youth Places intervention[19], a study of 15 secondary schools in Belgium
[20] and three secondary schools in Iran [21]. Results have been mixed, and the study designs
have, in general, not been strong or have had limited generalizability, making it difficult to
fully assess the effectiveness of the community-level approaches. Few of these studies used
objective measurement tools for physical activity such as accelerometers to capture physical
activity in activity outside of school, specifically in home and community settings [22].

Our understanding of what factors facilitate physical activity in youth is limited. Studies
examining the relationship between psychosocial factors and activity levels of middle school
age girls have suggested that placing a higher value on health, appearance, and achievement
self-efficacy, self management, and perceived barriers to activity are associated with activity
levels in girls [23,24]. Other research with youth suggests that outcome expectancy value and
enjoyment are related to levels of physical activity [25,26]. Social influences also appear to be
associated with levels of activity in youth including sociodemographic factors, parent activity
level, support for activity, and parenting style [23,27,28]. Others examined policy and
environmental factors related to activity and found that school policies supporting physical
activity and living in a low crime neighborhood are related to levels of activity [28]. Research
by Evenson et al. [29] found that the number of physical activity facilities near a girl’s home
was an important predictor of activity levels.
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While these factors are often identified in the conceptual models that are used to design
intervention research, how these factors function as mediators between intervention strategies
and physical activity outcomes is just beginning to be systematically and rigorously explored.
Lubans et al. [30] published a review of seven physical activity intervention studies in youth
that included an examination of mediating variables. They found that self-efficacy was the
most commonly examined cognitive mediator and that it frequently emerged as having a
significant mediation effects. Less consistency was seen in the study of outcome expectancy,
perceived benefits, and perceived barriers. An examination of interpersonal factors across the
studies showed no mediation effects, and behavioral factors as mediators of change in physical
activity interventions were inconsistent. Lubans et al. [30] called for additional work in this
area, particularly research that uses a rigorous study design and includes an objective
assessment of physical activity.

The concern for the decline in physical activity as youth transition into middle school, the low
levels of activity in youth, and the potential for concomitant negative health outcomes prompted
federal funding for a combined school and community-based intervention trial with a strong
study design and a testable intervention. NHLBI sponsored the multi-center group-randomized
Trial of Activity for Adolescent Girls (TAAG) to develop, implement, and evaluate an
intervention that linked schools to community organizations to reduce the age-related decline
in moderate to vigorous physical activity (MVPA) in middle school girls [31,32]. The TAAG
study specifically included attempts to increase girls’ levels of activity outside of the school
curriculum including before school, after school, and weekend opportunities.

The outcomes of TAAG are presented in Webber et al. [31]. In brief, we found that, after a
staff-directed intervention lasting 2 years, there were no statistically significant differences in
adjusted metabolic equivalent (MET)-weighted MVPA between eighth grade girls in control
and intervention schools. However, following the second phase of the intervention where
school and community stakeholders assumed responsibility for continuing the intervention,
girls in the intervention schools, as compared to the girls in the control schools, showed a mean
difference of 10.9 more MET-weighted minutes of MVPA (95% Cl, 0.52-21.2).

There were interesting differences in weekend and weekday physical activities and by time of
day. Girls in intervention schools had an additional 13.5 min of MET-weighted weekday
MVPA (95% Cl, 0.3-26.7) and half of this difference (7.3 MET minutes) was seen during the
afternoon (2:00-5:00-m). Girls in the intervention condition also showed some positive
differences in MET-weighted weekend MVPA (1.6 MET minutes) as compared to girls in the
control condition, but this was not statistically significant. However, factors mediating this
increase in out of school physical activity were not examined. Thus, the purpose of this
manuscript is to examine psychosocial, environmental, and behavioral factors as potential
mediators that might be related to out of school physical activity as observed in the TAAG
intervention trial.

Study Design

The primary goal of TAAG was to reduce the decline of middle school girls’ daily MET-
weighted minutes of MVPA as assessed through accelerometry. Six universities participated
in the study in a cooperative agreement with the NHLBI. They were the University of Arizona,
San Diego State University, Tulane University, the University of Maryland, the University of
Minnesota, and the University of South Carolina. The Coordinating Center was at the
University of North Carolina, Chapel Hill. The NHLBI project office collaborated in the
research. Six schools at each of the sites were randomized in equal numbers to either
intervention or control condition after baseline measurements were collected [32,33]. The
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TAAG staffdirected intervention began in fall 2003 and lasted through spring 2005 when the
primary outcome data were collected. The intervention, as directed by school and community
personnel (“Program Champion-directed” intervention), lasted from fall 2005 through spring
2006. Crosssectional, random samples of girls were recruited for measurement in spring 2003
(sixth grade), spring 2005 (eighth grade), and spring 2006 (eighth grade) [31]. This repeated
cross-sectional design was chosen both to allow assessment of intervention effects in the entire
population of girls enrolled in the participating schools at the time of the surveys and to avoid
the need for substantial imputation of missing data that would be required for an intention-to-
treat analysis with a cohort design [32]. Thus, eighth grade girls measured in spring 2005
received 2 years of staff-directed intervention (seventh and eighth grades), and girls measured
in spring 2006 received 2 years of staff-directed intervention (sixth and seventh grades) plus
an additional year of program champion-directed intervention (eighth grade).

Eligibility and Recruitment

Public middle schools in which a majority of students lived in the surrounding community
were eligible to participate. Additional school eligibility criteria included (1) enrollment of at
least 90 eighth grade girls, (2) yearly school withdrawal rates less than 28%, (3) at least one
semester of PE required for each grade, and (4) willingness to sign a memorandum of
understanding and accept random assignment of the school. TAAG schools represented the
demographic and socioeconomic makeup of their school districts, with preference given to
schools with greater racial/ethnic and socioeconomic diversity. Details of school recruitment
are published elsewhere [34].

Parental consent and student assent were obtained prior to each measurement period. A student
was excluded if she had limited English-speaking skills, was unable to participate in PE classes
due to a medical condition or disability, or had contraindications for participating in a sub
maximal exercise test (2005 measurements only). The parental consent and student assent
forms and the protocol were approved by the institutional review boards of all participating
institutions in fall 2002 and annually thereafter.

TAAG Intervention

The TAAG intervention was based on a social ecological model and was designed to establish
more opportunities, improve social support and norms, and increase self-efficacy, outcome
expectations and behavioral skills in order to foster greater levels of MVVPA in middle school
girls [35]. The intervention included four main components: (1) health education lessons
offered in PE or health class; (2) health promotion throughout the school through media
messages and school-wide activity promotions and challenges; (3) training of PE teachers to
support greater levels of activity and choice during PE class; and (4) a school-community-
linked partnership for physical activity. More detail on the intervention can be found in Elder
et al. [35] and Webber et al. [31].

The school-community link was an innovative feature of the intervention that focused on
bringing together school and community agencies to develop and promote physical activity
programs for girls outside of the regular school day. We attempted to maximize the potential
to develop sustainable linkages between community agencies and schools for the purpose of
providing more activity options for girls by creating partnerships for physical activity. These
partnerships included a variety of stakeholders representing the school (including teachers,
students, and school staff), community agencies (for example, a local aerobics instructor, a
representative from the YWCA, or a youth coordinator from a local community center), parents
or parent groups, and research intervention staff. These partnerships met regularly to develop
and plan for the implementation or promotion of out-of-school day physical activity
opportunities and programs for youth. These programs were delivered both on and off school
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property. The programs usually occurred after school, but some programs occurred before
school or during lunch or study hall time. Examples of programs include “Dance Dance
Revolution,” after-school step aerobics class, basketball camp, touch football, before school
open gym, and weekend outdoor programs.

The TAAG Program Champion component was another innovative program that was
developed to foster sustainability after the 2-year staff-directed intervention. This component
was based on previous research, suggesting that youth-based health promotion programs have
agreater likelihood of being sustained if individuals in the school or community take ownership
of the program after the research-directed intervention phase has ended [36-38]. TAAG staff
actively recruited and trained program champions (usually school or community staff
previously involved in TAAG) during the staff-directed intervention phase as a way to promote
maintenance of the program. Each TAAG intervention school received $3,000 to support
Program Champions so that they would be able to continue TAAG programming after the staff-
delivered intervention phase was completed.

Measurements

Measurements were taken during spring 2003, 2005, and 2006. Separate intervention and
measurement staff were employed, and central training sessions were held to train and certify
staff. Periodic re-certification ensured that performance standards were met continuously.

Race/Ethnicity—Each girl responded to two questions. The first asked whether the girl
thought of herself as Hispanic or Mexican-American or of Spanish origin. The second asked
whether the girl thought of herself as white, black, or African-American, Asian, Native
Hawaiian or other Pacific Islander, American Indian or Alaska Native, or other.

Free or Reduced School Lunch Program—Each girl responded to a single question
asking whether she received free or reduced lunch at school.

Out-of-School Physical Activity Outcome Variables—Physical activity was measured
using Actigraph accelerometers (MTI model 7164, Fort Walton Beach, FL). Each girl wore an
accelerometer during waking hours for seven consecutive days. Accelerometers were
initialized to begin collecting data at 5:00awm. 0n the day after they were distributed. Data for
six complete days were available for analysis and were collected and stored in 30-s intervals.
Girls wore the accelerometer on their right hip, attached to a belt, except while bathing,
swimming, or sleeping. Each year, intervention and control schools were measured at the same
time. Accelerometry data were reduced [39,40], and missing accelerometry data within a girl’s
6-day record were replaced via imputation [41]. Girls were included who had at least one full
day of data out of the expected 6 days. On the average, 12 h of data (about 11%) were imputed
per girl. The count threshold (counts,-30 s~1) for MVPA was set at 1,500 counts-30 s1 based
on our previous work [40]. This count represented approximately 4.6 METS, which separates
slow (<4.6 METS) and brisk (>4.6 METS) walking.

Eight outcome variables were calculated for this paper. Average before-school minutes of
MVPA were calculated by summing activity across weekdays for the pre-school period (6:00-
9:00am). Average after-school minutes of MVVPA were calculated by summing activity across
weekdays for the after school period (2:00-m—midnight). Weekend minutes of MVPA were
calculated by combining all activity across the two weekend days. Total out-of-school minutes
of MVPA were calculated by summing before-school MVPA, after-school MVPA, and
weekend MVPA. Each of these variables was also estimated in terms of MET minutes of
MVPA.
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Potential Mediating Variables—Fifteen variables were identified as possible mediators
for the intervention program (described in Table 1) and included a mix of psychosocial,
behavioral, and environmental variables. The psychosocial variables tap the following
constructs: self-efficacy for being active, outcome expectations, and outcome expectancy. The
behavioral variables include self-reported participation in sport programs and in before and
after school physical activity programs. The environmental variables include perceptions of
barriers to being active, including perceived difficulty in getting to and from activities self-
reports of access to facilities (a physical environment) as well as perceptions of support from
the social environment.

Survey Participation

All 36 schools participated in the sixth grade measurements during spring 2003 and in the
eighth grade measurements during spring 2005; however, only 34 schools participated in the
eighth grade measurements during spring 2006, with two schools closed due to damage from
Hurricane Katrina. During spring 2003, 60 girls per school were randomly chosen. A total of
1,721 (79.7%) of the 2,160 eligible girls consented and participated in the measurement; of
that number, 1,603 (93.1%) provided accelerometry data and were included in the analyses
reported here. During spring 2005, 4,123 girls were eligible for the student-level measurements,
and 3,504 (85.0%) consented and participated in the measurements; of that number, 3,085
(88.0%) provided accelerometry data and were included in the analyses reported here. During
spring 2006, 3,915 were eligible at the six study sites, and 3,502 (89.5%) consented and
participated in the measurements; of that number, 3,378 (96.5%) provided accelerometry data
and were included in the analyses reported here.

Statistical Methods

All analyses were conducted using SAS Version 9.1.3[42].

Descriptive Analyses—SAS PROC MEANS and PROC FREQ were used to calculate
means and frequencies for all variables to characterize the participants in the study.

Intervention Effects—All analyses for intervention effects employed mixed-model
regression methods to reflect the group randomization and the nesting of students within
schools, sites, and conditions [43]. The analyses were performed separately for the two eighth
grade surveys, each using the same sixth grade survey to adjust for baseline.

The analyses reported in the main results paper for TAAG were conducted in two stages as if
there were no overlap among girls measured in the three cross-sectional samples [33]. In the
first stage, the outcome variable was regressed on site, time (sixth or eighth grade), school
within site, the interactions between time and site and time and school within site, and ethnicity,
all modeled as fixed effects, and measurement week, modeled as a random effect; study
condition was not included. The results of the first stage were two ethnically adjusted mean
values (sixth grade, 2003 and the first eighth grade sample, 2005) for each of the 36 schools
for the first set of analyses and for each of the 34 schools for the second set of analyses (sixth
grade, 2003 and the second eighth grade sample, 2006). No data for schools lost due to Katrina
were imputed, as their loss was unrelated to treatment; one of those schools was an intervention
school and the other was a control school.

The second stage analysis was conducted on the adjusted means from the first stage. Finding
no evidence of a differential intervention effect among the six sites, the follow-up school mean
was regressed on condition, adjusting for the sixth grade school mean, and stratifying on site,
which was modeled as a random effect. Because the second stage used school means as the
data, variability in condition means was assessed against variation in school means as is
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appropriate given the group-randomized design [33]. This two-stage analysis was run
separately for each of the eight outcome variables.

The intervention effect analyses reported in this paper were conducted in two stages but in a
manner that was slightly different from that used in Webber et al. [31]. In the first stage, baseline
school means were calculated for each dependent variable. In the second stage, the individual-
level data for 2005 or 2006 were analyzed, and the baseline school mean for the dependent
variable was included as a covariate, with all girls in a given school assigned the same value.
Potential mediators were not included in these models.

The analyses reported in Webber et al. [31] weighted each school equally as though each school
mean was based on the same number of girls. The analyses reported here reflect the true
distribution of girls among the participating schools. For that reasons, the intervention effects
reported here are slightly different from those reported in Webber et al. [31].

Evaluation of Potential Mediators—We generally followed the procedures suggested by
MacKinnon [44] to assess mediation, fitting three models to the data. We first estimated the
intervention effect separately for each dependent variable and each potential mediator with
regression adjustment for race, the baseline school mean of the dependent variable, and the
baseline school mean for the potential mediator; the only exceptions were the two participation
variables, which were not measured at baseline. That model provided an estimate of the total
effect of the intervention, which MacKinnon labels C; these estimates were specific to each
potential mediator and so may vary somewhat from the intervention effect estimates calculated
as described above, which ignored the potential mediators. We next estimated the intervention
effect for each mediator with regression adjustment for race, the baseline school mean of the
dependent variable, and the baseline school mean for the potential mediator; that model
provided an estimate of the effect of the intervention on the mediator, which MacKinnon labels
A. Finally, we estimated the mediated intervention effect for each dependent variable by
adjusting for race, the baseline school mean of the dependent variable, the baseline school
mean of the potential mediator (except the participation variables), and the follow-up value of
the potential mediator; that model provided an estimate of the unmediated (i.e., direct)
intervention effect, which MacKinnon labels C’, and the intervention-adjusted effect of the
mediator on the dependent variable, which MacKinnon labels B. In all three models, we
included site and school within site as random effects; in the first and third models, we also
included wave within site and school as a random effect. This modeling of the random effects
was consistent with the modeling of random effects in Webber et al. [31].

Study Sample

The study population was well balanced by condition in each survey year (Table 2). The sample
was diverse with the largest percentage of African-American girls in Louisiana and South
Carolina and the largest percentage of Hispanic girls in California and Arizona. The sample
was also diverse with respect to income, with 35-42% participating in the free or reduced lunch
program. The percentage of African-American students was lower in 2006 as a result of the
two schools, which closed in New Orleans due to damage from Hurricane Katrina.

Intervention Effects

Table 3 summarizes the results of the mixed-model regression analyses for the eight measures
of out-of-school physical activity. There was no evidence of any intervention effect in the 2005
data. However, there was evidence of an intervention effect in the 2006 data. The reasons for
observing the intervention effect only in the sample assessed in 2006 are discussed in Webber
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et al. [31] and include the possibilities that girls in control schools measured at the baseline in
spring 2005 were unusually physically active, that recruitment procedures in control schools
influenced activity levels, and the possibility that the 2006 eighth grade sample entered their
middle school when TAAG was already in place and experienced a change in environment
with regard to attention and support for girls to be active from the day they started middle
school. It is also possible that the Program Champions in the intervention schools were able
to tailor and sustain the TAAG program and philosophy after the staff-directed intervention
was completed.

In the 2006 data, there was a higher level of physical activity after school on weekdays, whether
measured in minutes or MET minutes (Table 3). This effect was responsible for higher levels
of out of school activity overall, whether measured in minutes or MET minutes.

Evaluation of Potential Mediation

With MacKinnon’s approach to mediation, it is possible to observe mediation even in the
absence of an initial intervention effect. Of 120 mediator—outcome combinations in the 2005
data, only two had tests of mediation with p<0.05 and three others had tests of mediation with
p<0.10, well within chance levels. As such, the balance of the presentation on mediation is
restricted to the 2006 data.

Of 120 mediator—outcome combinations in 2006, eight had tests of mediation with p values
with p<0.05, while 17 other combinations had tests of mediation with p<0.10. The number of
tests with p<0.05 was about what would be expected by chance, but the total number with
p<0.10 was about double what would be expected by chance. As a result, we will present the
results for test with p<0.10, recognizing that the findings are suggestive rather than conclusive.

Table 4 shows the unadjusted means and ranges of the 15 potential mediators for the 2003 and
2006 samples. As noted earlier, participation in after school and before school physical activity
programs were not measured in 2003.

Table 5 summarizes the results from the three models used to assess mediation in the 2006 data
only showing coefficients for significant mediators and outcomes. Mediation effects were
suggested for five of the 15 potential mediators and for seven of the eight outcome variables
[p(AB)<0.10]. The patterns were consistent for each potential mediator for the outcomes in
which potential mediation effects were observed. The mediation analysis shows statistically
significant intervention effects, adjusting for mediation [p(C’)], for average weekday minutes
and MET minutes after school, and for average minutes out of school, consistent with the results
from the mixed model regression. Percent mediation ranged from 2.9% to 45.9%.

Overall, there are two variables that emerge as consistently important mediators of the
intervention and activity outcomes: friends’ social support and difficulty getting from a
community activity. Examining the mediation analysis by outcome, we see little evidence of
mediation effects of any of the variables for before school activities. Only difficulty getting
from a community activity before school emerges as having some marginal impact [p(AB)
=0.075]. For average weekend minutes after school for both MVPA and MET minutes,
difficultly getting from a community activity and friends’ social support show statistically
significant mediation effects. Only friends’ social support is a significant mediator for average
weekend minutes and MET minutes as well as total minutes and MET minutes out of school.

Consideration of the directional signs for the path from the intervention to the mediator (A)
and from the mediator to the outcome (B) reveals some interesting trends. For self-efficacy,
friends’ social support, and total social support, A was negative, B was positive, and so the
product was negative. Therefore, intervention girls reported lower efficacy and social support
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than comparison girls in 2006. However, increases in efficacy and social support were related
to increased activity, so when we corrected for the impact of the intervention on the mediators,
we had a net increase in activity in the intervention condition (C* compared to C) and the
intervention effect was stronger.

For difficulty getting to and from community activities, A was positive, B was negative, and
so the product was negative. Intervention girls reported that it was more difficult to get to and
from activities. However, increases in these mediators decreased activity, so when we corrected
for the impact of the intervention on the mediators, we had a net increase in activity in the
intervention condition (C’ compared to C) and the intervention effect was stronger.

Discussion

In this study, we examined factors that may have mediated the effects of the TAAG intervention
on MVPA occurring outside of the school day, including 15 potential mediating variables and
limiting our exploration to the 2006 data where we observed a significant TAAG intervention
effect. We found no evidence of confounding due to uneven distribution of these variables at
baseline. We did find evidence of possible mediation for five of the 15 potential mediating
variables: difficulty getting to community activities, difficulty getting from community
activities, self-efficacy, friends’ social support, and total social support. In all cases, the
mediation analysis suggests that girls exposed to the intervention assessed their self-efficacy
and their levels of support for activity to be lower and the difficulty getting to and from
community activities greater as compared to girls in the control condition. This pattern suggests
that as intervention girls became more aware of issues related to being active and attempted to
initiate change, they became more realistic about factors that impact their motivation or ability
to be active. For example, as the intervention promoted community activities and the girls
attempted to attend activities, they became increasingly aware that, in spite of their interest, it
was difficult to get to and from the activities; the girls in the control group may not have
experienced that change in awareness. Specifics of difficulty related to access are unknown. It
may be transportation mode (e.g., lack of an after school bus) or logistics (e.g., transportation
modes were available but at an inconvenient time.) There is some evidence for these
phenomena in other research; in a study of adolescent girls in the USA [45], the relationship
between perceived barriers and the intervention condition was in an unexpected direction with
youth in the intervention condition reporting higher levels of perceived barriers as compared
to youth in the control condition.

A majority of the psychosocial, behavioral, and environmental variables examined as potential
mediators showed no relationship to the intervention effect in the 2006 sample. While
psychosocial theories suggest that outcome expectations and expectancies are related to
behavioral outcomes, our findings show that neither of these variables were related to MVPA,
and they were not influenced by our intervention.

Of the behavioral variables, none of the self-reported activity questions was related to an
objectively measured physical activity outcome. Participation in sport programs showed no
relationship to the outcome of interest and is surprising as, traditionally, youth-based out of
school activity has occurred through school or community-sponsored sports teams [46]. In
addition, even though one of the intervention objectives of the TAAG intervention was to foster
non-sport, non-competitive physical activity opportunities for girls in the community, activity
participation outside of school did not emerge as a mediator.

Environmental factors appeared to be the strongest mediator between the intervention and the
activity level. While environmental factors related to access did not relate to after school
activities, issues around transport to and from activities, especially difficulty getting from a
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community activity, emerged as important. Our data cannot verify that the perceived
difficulties getting to and from activities were real only that the perceptions of difficulties
impacted activity levels. Research by Hoefer et al. [47] and Evenson et al. [29] showed that
parental transportation to physical activity opportunities was positively related to girls’ levels
of physical activity and to their participation in sports and activities. Of the social variables,
only friends’ support and overall social support being active was significantly related to the
intervention, while social support from families was not related to any of the out of school
measures of activity. This finding emphasizes the importance of peer influence at this age and
suggests that interventions to help adolescent girls be more physically active should concentrate
on peer influence; it may be less important to engage adults as supportive agents.

This research has limitations and strengths. Some would argue that a true mediation analysis
was not possible, since the attributes examined as potentially important in the causal pathway
between the intervention and the outcome were only assessed pre- and post-intervention in
cross-sectional samples, and there was no measure occurring during the intervention period in
a cohort of youth[48]. Even so, we have employed the methods suggested by MacKinnon to
the extent allowed by our design and offer our results as suggestive rather than conclusive.

Another weakness is that the schools chosen to participate were not randomly chosen from the
population of all schools in the participating areas and the sample does not represent a nationally
representative sample of schools or girls.

Some of the important strengths of this study are the objectively assessed outcome of physical
activity, the rigorous study design, the quality of all aspects of the data, and the diverse regions
and ethnicities represented in the sample.

Conclusion

This research suggests that it is possible to develop a school- and community-based
intervention to increase girls’ levels of MVPA outside of school during the week. The fact that
the physical activity results were observed primarily during the after school hours and not
before school or on weekends reinforces the need to encourage school and community leaders
to provide opportunities and incentives for girls to be active after school. Finding time before
school may not be practical for most girls and weekends likely have family specific patterns
and rhythms that make changing levels of activity more difficult.

Atthisage, friends’ social support is important for after school activities, while parental support
may be less important. This finding speaks to the important roles that peers and friends play
during the young adolescent period [49,50] and to the importance of interventions that are
highly social in nature for adolescent girls. While the findings seem to suggest that the
intervention negatively impacted several important factors including self-efficacy, perceived
support, and difficulty in access to community activities, we believe that the direction of the
finding reflects the intervention girls’ increased awareness and realistic assessment of barriers
once prompted by the TAAG intervention. In addition, the relationships between the factor
and objectively assess physical activity levels were in the expected direction helping to solidify
self-efficacy, social support, and difficulty getting to and from activities (an assessment of a
barrier) as important predictors of activity in adolescent girls.

Since potential activity during school, through PE classes and other activity opportunities, is
increasingly limited [8], it is important that parents, schools, and communities provide and
enhance opportunities outside of the school day for adolescents to be active. This research
suggests that it is possible and will result in objectively assessed increased levels of physical
activity. Changes in community and school environments to provide high quality, fun, easily
accessible, and socially supported active programs for adolescents are recommended.
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