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Abstract

Purpose—While girls are generally less physically active than boys, some girls regularly engage
in high levels of physical activity (PA); however, very little is known about these girls and how
they differ from those who are less physically active. This study examined the PA behavior and
related characteristics of highly-active adolescent girls and compared them with those who are less
active.

Methods—Data from 1,866 8™ grade girls from 6 field centers across the U.S. participating in
the Trial of Activity for Adolescent Girls (TAAG) were included in the present analysis. Mixed
model ANOVAs examined differences in sociodemographic, anthropometric, psychosocial, and
physical activity (accelerometry and self-report) variables between high- and low-active girls;
effect sizes were calculated for the differences.

Results—High-active girls were taller, had lower BMIs and body fat, and were less sedentary.
High-active girls scored higher on self-efficacy, enjoyment of PA, self-management strategies,
outcome-expectancy value, and support from family and friends than low-active girls. Low-active
girls participated in more leisure-time and educational sedentary activities than high-active girls.
High-active girls participated in more PA classes/lessons outside of school, team sports, and
individual sports. They were also more likely to participate in sports in an organized setting in the
community or at school than low-active girls.

Conclusions—Health promotion efforts should focus on decreasing the amount of time girls
spend in sedentary activities and replacing that time with organized PA opportunities; such efforts
should seek to minimize perceived barriers and increase self-efficacy and support for PA.
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INTRODUCTION

It is well established in the literature that girls are less physically active than boys [1-3].
Girls are also less likely than boys to meet national guidelines for physical activity [4].
Potential reasons for this gender difference include boys spending more time in activity-
enhancing environments (e.g., outdoors) and participating in sports, and boys and girls
engaging in different types of activities [5]. Several studies have explored the correlates of
physical activity in girls and found that socioeconomic status [6], psychosocial factors [7-9],
support for physical activity [10,11], and sport participation [12] were associated with
higher physical activity in girls. However, to date no studies have explicitly described the
characteristics of girls who regularly engage in high levels of physical activity and compared
these with girls who engage in low levels of physical activity.

Several studies have explored the factors associated with participating in higher levels of
physical activity, specifically looking at children [13,14] or adolescents [15,16] who meet or
fail to meet national physical activity guidelines. While very few girls are meeting national
physical activity guidelines [6], some girls are more active than others. Currently, no studies
have identified the specific psychosocial, behavioral, and environmental/contextual
characteristics of highly-active girls and examined how these factors differ in girls who are
less active. It is unclear whether the social and physical context for physical activity varies
between children of different overall physical activity levels. A detailed understanding of
where and with whom highly active girls participate in physical activity could be used to
inform the design and approach of interventions to increase physical activity in less active
girls.

The purpose of this study was to examine the physical activity behavior and related
characteristics of highly-active adolescent girls. The study has two aims: a) to describe the
physical activity behavior and related characteristics of high-active 8t grade girls, and b) to
compare the behaviors and characteristics of high-active girls with low-active girls of
similar ages.

METHODS

Study design

Participants in this study were enrolled in the Trial of Activity for Adolescent Girls
(TAAG), a multi-center study sponsored by the National Heart, Lung, and Blood Institute
(NHLBI). TAAG tested the effects of an intervention designed to reduce the typical decline
in moderate-to-vigorous physical activity (MVPA) among middle school girls. Participants
included girls from two successive 8™ grade class cohorts from 36 middle schools across 6
field centers (Tucson, AZ, Baltimore, MD, Minneapolis, MN, San Diego, CA, New Orleans,
LA, and Columbia, SC). The coordinating center at the University of North Carolina at
Chapel Hill and the project office at the NHLBI managed the study. The study was approved
by the Institutional Review Boards at each participating university. For the present study,
only girls from the 18 control schools were included in the analyses.

Measurement

Measurement coordinators from each field center were trained at a central training session
and they subsequently trained and certified local measurement staff. All data (e.g., surveys,
accelerometry) were collected during at least 2 separate calendar weeks in each school to
minimize intraclass correlation between girls within a school [17]. A self-administered,
paper and pencil survey instrument was completed in a classroom setting during one 40-45
minute class period. Trained data collectors provided initial instruction, were available to
answer questions, and oversaw the overall procedures of administration.

J Adolesc Health. Author manuscript; available in PMC 2014 June 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Taverno Ross et al.

Participants

Page 3

The original TAAG sample included 3,489 participants from both the intervention and
control schools; the average age was 13.9 + 0.5 years, and the racial/ethnic breakdown was
48% white, 22% Hispanic, 18% black, and 12% ‘other.” The girls had an average BMI of
22.7 £ 5.4, and engaged in an average of 21.7 £ 11.3 minutes of MVVPA per day. Parents
provided written informed consent and girls gave their assent prior to beginning the study.
Data collection occurred between 2005 and 2006.

From the original sample, two groups of girls (high-active and low-active) were created
using specific criteria. These criteria included the triangulation of three separate physical
activity cut-points in order to provide consistent evidence of high and low activity levels in
girls. Adherence to the national guidelines for physical activity for youth (i.e., at least 60
minutes of MVPA each day) was not a criterion given that very few girls are meeting these
guidelines [6]. The criteria to distinguish between high- and low-active girls included the
following:

1. The high-active group consisted of girls across the 6 field centers who were at or
above the 85t percentile for all of the following three MVPA variables assessed by
accelerometry:

a. Average daily minutes of MVVPA using 4.6 metabolic equivalents (METS;
1 MET =3.5mL O, x kg™! x min~1) as the cut-point; this cut-point has
previously been shown to best discriminate between slow and brisk
walking among 8t grade girls [18];

b. Average daily minutes of intensity-weighted (i.e., MET-weighted) MVPA
using 4.6 METS as the cut-point (i.e., the sum of the MET values for all
time increments above the 4.6 MET cut-point).

c. Average daily minutes of MVPA using 3 METS as the cut-point; this cut-
point has been used in some studies with youth [19-21] and is typically
used in studies with adults [22,23].

2. The low-active group consisted of girls across the 6 field centers who were below
the 50t percentile for all three MVPA variables; the lower half of the distribution
was selected because it was believed to be representative of low activity given
girls’ very low levels of MVVPA as a group.

The original TAAG sample (N=3,489) was restricted to girls with complete data on all
variables of interest, resulting in a total of 479 8! grade girls who met the criteria for the
high-active group, and 1,387 who met the criteria for the low-active group.

Accelerometry

The girls wore an ActiGraph accelerometer (Model 7164, Manufacturing Technologies Inc.
Health Systems, Shalimar, FL) for 7 consecutive days. TAAG staff distributed the
accelerometers and provided detailed verbal and written instructions on how and when to
wear them. Accelerometers were initialized prior to data collection and were set to begin
collecting data at 5 am on the day after they were distributed to participants; thus, data for 6
complete days were available for analysis. Data were collected and stored in 30-second
intervals. Girls wore the accelerometers on their right hip, attached to a belt, and were asked
to take it off only when sleeping, bathing, or swimming. After 6 days of recording, data
collectors retrieved the monitors, downloaded the data, and sent it to the coordinating center.

Occasional missing data within a girl’s 6-day record were replaced via imputation based on
the Expectation Maximization (EM) algorithm [24]. Girls were included if they had at least
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1 full day of data out of the expected 6 days [6]. Non-wear time, defined as any period of 20
or more minutes of consecutive 0’s, was recoded to missing. On average, approximately 12
hours of data (about 11%) per girl were imputed over the 6 days of data collection.

Accelerometer readings at or above 1500 counts per 30 seconds were treated as MVPA (4.6
METSs), and readings below 50 counts per 30 seconds (~2.1 METS) were treated as sedentary
behavior [18]. Also for counts above 1500 per 30 seconds, METs were estimated using a
regression equation [25]. One MET-minute represents the metabolic equivalent of energy
expended while sitting at rest for 1 minute. The intensity-weighted (i.e., MET-weighted)
minutes of MVPA (MW-MVPA) were then computed by summing the MET values for all
time increments above the 1500 per 30 seconds cut-point divided by 2 (to convert 30-second
intervals to minutes). Using these cut-points, accumulated minutes per day of MVPA, MW-
MVPA and sedentary behavior were determined for each participant.

Psychosocial Variables

The psychosocial constructs assessed in the present study included self-efficacy for physical
activity (8 items), perceived barriers to physical activity (9 items), enjoyment of physical
activity (6 items), enjoyment of physical education (P.E.) class (1 item), self-management
strategies (6 items), outcome-expectancy value (5 belief statements and their corresponding
value statements), family support, (5 items) and friend support (3 items). All items were
assessed using a 5-point Likert-type scale. These measures have been described in detail
elsewhere [7,9,26], and the scales were found to have factorial validity across racial/ethnic
and BMI groups in both 6t and 8t grade TAAG girls [27].

Body Mass Index (BMI) and Body Fat

Anthropometric measures were assessed by trained data collectors. Height and weight were
measured two times each using state-of-the-art equipment with the participant wearing light
clothing and no shoes. The average of each of the 2 measures was used to calculate BMI
using the standard equation (body weight [kg] / height [m2]). BMI categories of normal
weight (BMI <85™ percentile), at-risk-for overweight (BMI > 85t percentile but < 951
percentile), and overweight (BMI = 95™ percentile) were derived from the 2000 Centers for
Disease Control and Prevention (CDC) growth charts (http://www.cdc.gov/growthcharts/)
using age-specific percentiles for females.

Triceps skinfold was taken in triplicate to the nearest 0.1 cm on the right side of the body
according to standard procedures [28]; the average of the three measurements was used. Fat
mass and fat-free mass were estimated using an equation developed specifically for TAAG
using age (yr), race/ethnicity (non-Hispanic black = 1, other = 0), BMI (kg/m?) and triceps
skinfold (mm) [29].

Self-reported physical activity

Self-reported physical activity was assessed using a modified version of the 3-Day Physical
Activity Recall (3DPAR) [30,31]. The 3DPAR required participants to recall their physical
activity behavior from the previous 3 days, using a script and graphic figures to explain the
intensity (e.g., light, moderate, hard) of common activities. Participants were asked to
complete a grid divided into 30-minute time blocks, beginning at 6 am and ending at 12
midnight. A list of 71 activities was provided. MET values for each activity were obtained
from the Compendium of Physical Activities [32]. Girls also reported where (e.g., school,
home/ neighborhood, community facility, other outdoor public area, other location) and with
whom (e.g., by herself, with one other person, with several people, with an organized
program, class, or team) non-sedentary activities took place. For the present study, ‘other
outdoor public area’ and ‘other’ were combined with community facility.
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For each activity, the mean number of 30-min time blocks for each participant was
calculated by dividing the number of reported 30-min blocks by the number of days on
which the activity was performed to produce the frequency of 30-min blocks per day. For
this analysis, the activities were grouped into 7 categories: all sedentary activities, leisure-
time sedentary activities, (e.g., television, computer), educational sedentary activities (e.g.,
reading, homework), physical education, team sport activities (e.g., basketball, soccer),
individual physical activities (e.g., aerobics, dance, running), and lifestyle physical activities
(e.g., chores, shopping).

TAAG data collection for the 3DPAR was such that days of recall may include 0-2 weekend
days. Further, although collection of the 3DPAR and accelerometer data was scheduled to
overlap, occasionally it did not (e.g., if a girl was absent when she initially was scheduled to
complete the 3DPAR).

Sociodemographic variables

Girls classified themselves in 1 of 5 racial/ethnic categories: Asian, African American,
Hispanic, white, or other. Girls’ age was calculated as the time between their date of birth
(reported by parents on the consent form) and the questionnaire completion date.
Socioeconomic status (SES) was assessed by asking each girl whether she received free/
reduced lunch at school (yes, no, or don’t know/missing).

Girls’ participation in community sports, and physical activity classes/lessons outside of
school was assessed as scale scores. Community Sports was computed as the sum of a
checklist (0 = no; 1 = yes) of 15 sports teams (including ‘other’) that a girl could have
participated in outside of school during the past year. Sports and Activity Participation was
computed as the sum of 18 physical activity classes/lessons (including ‘other”) that a girl
could have participated in outside of school during the past year.

Statistical Analyses

RESULTS

Means (SD) for high-active girls and low-active girls were calculated for the
sociodemographic, psychosocial and physical activity variables. Mixed model ANOVA
(proc mixed) was used to compare these variables between the two activity groups. Girls
were nested within schools and schools were nested within the study site; schools nested
within the study site were treated as a random variable. Effect sizes were calculated for
differences and a phi coefficient (equivalent to /) was calculated for frequency tables.
Cohen’s d (M1 - M2/pooled SD) was converted to ras (d / (d 2 + 4)1/2). According to
conventional statistical guidelines, effect sizes rwere practically judged as small (r=.10),
moderate (r=.20), or large (r=.40) [33]. The 3DPAR variables were also examined for the
total day and by time of day (e.g., 6-8 am, 8 am-3 pm, 3 pm-9 pm). Using all three days of
the report, distribution of the physical and social contexts in which the 30-minute intervals
for team sports occurred for the two groups was examined.

More high-active girls were from California (25.5% high-active vs. 14.3% low-active),
Minnesota (22.6% high-active vs. 17.9% low-active), and Arizona (16.9% high-active vs.
8.8% low-active), whereas more low-active girls were from South Carolina (23.1% low-
active vs. 8.1% high-active), Maryland (21.4% low-active vs. 18.0% high-active), and
Louisiana (14.5% low-active vs. 9.0% high-active).

There were no statistical differences between the high- and low-active girls with regard to
age, race/ethnicity, weight, fat-free mass, on free or reduced lunch (Table 1). However, girls
in the high-active group were significantly taller and had lower BMIs, lower fat mass, lower
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mean skinfold thickness, fewer sedentary min/day, and more MVPA and MET-weighted
MVPA min/day than girls in the low-active group. High-active girls also reported
participating in significantly more physical activity classes/lessons outside of school and
more community sports teams. Effect sizes indicate that the differences between body
weight/body fat variables were small, while differences between the physical activity
variables were moderate to large.

The results of mixed model ANOVA for the psychosocial variables by active group are
presented in Table 2. High-active girls had significantly higher mean values for self-
efficacy, enjoyment of physical activity, enjoyment of P.E. class, self-management
strategies, outcome-expectancy value, family support, and friend support compared with
low-active girls. Low-active girls had higher mean values for perceived barriers than high-
active girls.

Table 3 presents the mean number of 30-min blocks per day of reported physical and
sedentary activity categories by active group. These were averaged over the 3 days and are
presented for the total day and by time of day. High-active girls reported participating in
significantly more team sports during the total day (p<.001, r=.34), and between the hours
of 8 am-3 pm (p<.001, r=.16) and 3 pm-9 pm (p<.001, r=.21) than low-active girls. High-
active girls also reported participating in more individual sports during the total day (p<.01,
r=.09) and between the hours of 3 pm-9 pm (p<.05, r=.08) than low-active girls. Further,
high-active girls reported participating in more lifestyle activities than low-active girls
during the total day (p<.01, r=.07) and between the hours of 6 am-8 am (p<.001, r=.11).
Low-active girls reported engaging in significantly more total sedentary activities (total day:
p<.001, r=.15; 3 pm-9 pm: p<.001, r=.14), leisure-time sedentary activities (total day: p<.
001, r=.05; 3 pm-9 pm: p<.001, r=.14), and educational sedentary activities (total day: p<.
001, r=.05) than high-active girls.

Figure 1 presents the locations where girls reported participating in the top 10 most
prevalent team sports. For basketball, high-active girls reported playing more often at
school, while low-active girls reported playing more often at home. High-active girls
reported participating in cheerleading and volleyball more often in the community, while
low-active girls reported participating in these activities more often at school. High-active
girls reported playing soccer more often in the community, while low-active girls reported
playing soccer more often at home. High-active girls reported participating in softball and
track more often at school while low-active girls reported participating in these activities
more often in the community. There were no differences between the two groups in reported
location for gymnastics, hockey (i.e., ice, field, street, or floor), swimming, or tennis.

Figure 2 presents the social contexts (i.e., “with whom”) in which the girls reported
participating in the 10 most prevalent team sports. There were significant differences
between the high- and low-active girls for with whom they reported participating in the
following activities: basketball, cheerleading, hockey, soccer, swimming, and volleyball
(p’s<.01). Overall, high-active girls most often reported participating in these sports/physical
activities with an organized program, class or team rather than by themselves, with one other
person, or with several people. With the exception of cheerleading, low-active girls most
often reported participating in these activities with several people compared with the high-
active girls.

DISCUSSION

The present study found that high-active girls participated in more physical activity classes/
lessons outside of school, team sports, and individual sports than low-active girls. Of the top
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10 sports that were reported by girls, high-active girls reported participating in those sports
with an organized program, class, or team rather than with several other people, one other
person, or by themselves. It could be that low-active girls are engaging in these sports as a
casual pick-up game around their home or at school with a few people, while high-active
girls are participating on a team within organized programs. In line with this reasoning, this
study provides evidence that high-active girls are more likely to participate in sports in an
organized setting in the community or at school than low-active girls. Participation in
organized sports has been associated with higher levels of physical activity in adolescents
[34], and positive attitudes toward sports in adolescence have been shown to be a predictor
of MVPA 5 and 10 years later [35]. Efforts should be made to recruit low-active girls to
participate in such organized programs and provide them with adequate support in order to
reap immediate and possibly more long-term health benefits.

Because this study provides a cross-sectional ‘snapshot’ we are unable to draw conclusions
about the directionality of these relationships. Whether currently high-active girls seek out
organized programs more, or have higher physical activity as a result of participating in
these programs, is unknown. A complex interplay of individual, environmental, and cultural
factors likely facilitates and promotes higher levels of physical activity in some girls.
Longitudinal studies that are able to track the natural history and development of girls’
physical activity over time will allow researchers to begin to explore these questions.

This study found that girls who engaged in very low levels of MVPA also engaged in
significantly more minutes per hour of sedentary behavior and significantly more total
sedentary activities than high-active girls. It is possible that low-active girls simply prefer
sedentary activities over more physically active ones. Time spent in sedentary activity has
been associated with obesity [36,37] and unfavorable metabolic profiles in children [38,39].
As such, health promotion efforts should focus on decreasing the amount of time girls spend
in leisure-time and educational sedentary activities and encouraging them to replace those
activities with non-sedentary ones. Further, increasing family and friend support and
decreasing perceived barriers to physical activity in low-active girls may be effective
strategies to increase girls” overall physical activity levels thereby helping them to meet the
daily physical activity guidelines.

To our knowledge, this is the first study to examine the specific characteristics of highly-
active girls and compare them with low-active girls. This study was further strengthened by
its diverse sample and use of objective and validated measures of physical activity and
social-cognitive variables. One limitation of this study is that participation in physical
activities, lessons and sports were assessed as activities the girls performed in the past 3
days (3DPAR) or at least once in the past year (survey question), which limits our ability to
describe in detail the frequency with which the high- and low-active girls are participating in
these activities. Also, due to the cross-sectional nature of the data, we are unable to infer
causality in the relationships between the variables and high physical activity in girls. An
average of 11% of accelerometer data per girl was imputed over the 6 days of data
collection. We did not have access to the raw accelerometry data and therefore were unable
to run sensitivity analysis to determine whether girls with imputed data differ from those
with complete data records.

This study provides valuable information about the physical activity behaviors and
characteristics of highly-active adolescent girls. Participation in more organized and school-
based activities with a class or team was characteristic of the high-active girls in this study.
Further, in line with the existing literature and the Social Cognitive Theory, highly-active
girls scored higher on self-efficacy, support for physical activity, enjoyment of physical
activity and P.E., self-management strategies, and outcome-expectancy value, and lower on
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perceived barriers [7,8,40]. Interventions that aim to increase physical activity in girls may
benefit from integrating approaches to increase girls’ self-efficacy and social support, as
well as involve them in more organized physical activity opportunities.
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Figure 1. Team Sports, 3DPAR % of 30 minute blocks performed at different locations by active
group;
LA, low-active girls; HA, high-active girls; Cheer, cheerleading; Gym, gymnastics; numbers

refer to number of girls who reported engaging in that activity in the previous 3 days;
*Indicates significant difference between the high- and low-active girls
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Figure 2. Team sports, 3DPAR % of 30 minute blocks with whom by active group;

LA, low-active girls; HA, high-active girls; Cheer, cheerleading; Gym, gymnastics; numbers
refer to number of girls who reported engaging in that activity in the past 3 days;

*Indicates significant difference between the high- and low-active girls
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