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Abstract

Purpose: For decades, researchers have proclaimed the positive psychosocial benefits of participation in physical activity. However, recent meta-analyses of the literature have found infrequent
and inconclusive empirical support for the link between physical activity and psychosocial wellbeing. In this study, we use data from a longitudinal study to explore the links between participation
in physical activity and global self-esteem among girls from childhood into early adolescence and
the direction of this relationship.
Methods: Participants included 197 non-Hispanic white girls. Girls’ participation in physical
activity and their global self-esteem were assessed when they were 9, 11, and 13 years old. Panel
regression was used to assess the lagged effect of physical activity on self-esteem and the lagged
effect of self-esteem on physical activity, controlling for family socioeconomic status (SES) and
girls’ body mass index (BMI).
Results: A significant lagged effect of physical activity on self-esteem was identified. Specifically,
higher physical activity at ages 9 and 11 years predicted higher self-esteem at ages 11 and 13 years
respectively, controlling for covariates. Positive effects of physical activity on self-esteem were
most apparent at age 11 and for girls with higher BMI. No support was gained for the lagged effect
of self-esteem on physical activity.
Conclusions: Results suggest that participating in physical activity can lead to positive self-esteem
among adolescent girls, particularly for younger girls and those at greatest risk of overweight. These
findings highlight the necessity of promoting physical activity among adolescent girls as a method
of fostering positive self-worth. © 2007 Society for Adolescent Medicine. All rights reserved.
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The positive effect of physical activity on mental health
is a long-held and widely accepted belief among scholars
and practitioners alike. Mental health benefits of physical
activity may result from increases in social support and a
sense of mastery as well as changes in noradrenaline and
neurotransmitters such as dopamine and serotonin [1]. Recent reviews of the literature, however, indicate that empir*Address correspondence to: Dorothy L. Schmalz, Ph.D., Clemson
University, 263 Lehotsky Hall, Clemson, SC 29634.
E-mail address: schmalz@clemson.edu

ical support for the link between participation in physical
activity and psychosocial well-being is infrequent and inconclusive [2–5]. With this in mind, this study assesses the
longitudinal association between physical activity and
global self-esteem in a sample of adolescent girls, a population at risk for depression and low self-esteem [6 – 8].
Self-esteem is the focus of this study because it has been
identified as a predictor of many other constructs that constitute psychosocial well-being. Higher levels of self-esteem
are associated with increased self-efficacy, body image, and
leadership, and reduced levels of depression and anxiety
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[5,9]. As outlined in recent reviews [2,5,10], few studies
have examined the link between physical activity and selfesteem among adolescent girls, and no studies have tested
the direction of this association. Given the low rates of
physical activity participation in this population [11], these
are important questions to address. The lack of detailed
information on the relationship between physical activity
and psychosocial well-being impedes the development of
effective intervention programs. More specifically, it is not
clear whether increasing self-esteem may lead to higher
physical activity among girls or whether increasing physical
activity may lead to higher self-esteem. Both are worthy
efforts to pursue, but conclusive evidence of an association
between physical activity and self-esteem and the direction
of this effect will ensure more effective use of limited
intervention resources.
Although research on the association between physical
activity and self-esteem with adolescent samples is limited,
a small number of longitudinal studies assessing the effects
of physical activity on self-esteem have been conducted
with older adult populations [12]. Based on data from adults
aged 60 years and older, McAuley et al [12] contended that
there is a direct link between participation in physical activity and increased self-esteem over time. Specifically,
McAuley et al found that physical activity had a positive
effect on physical self-worth and global self-esteem over a
4-year period. These data provide further justification for
assessing longitudinal associations between physical activity and self-esteem in other age groups such as adolescent
girls.
This study examines the temporal ordering of the association between physical activity and global self-esteem
using a longitudinal sample of girls assessed at ages 9, 11,
and 13 years. Specifically, using an individual growth
model, the lagged effect of physical activity on self-esteem
and the lagged effect of self-esteem on physical activity are
examined while taking factors such as parents’ socioeconomic status (SES) and girls’ age and body mass index
(BMI) into consideration. Using this technique, we were
able to assess the direction of the relationship between
physical activity and self-esteem and whether effects were
modified by girls’ age, BMI, or pubertal status.
Methods
Participants
Participants included 197 non-Hispanic white girls who
were part of a 10-year longitudinal study examining girls’
nutrition, dieting, physical activity, and health. Girls were
assessed at ages 9, 11, and 13 years. A convenience sampling method was used. Participants were recruited for the
longitudinal study using flyers and newspaper advertisements. In addition, families with age-eligible female children within a five-county radius received mailings and

follow-up phone calls. Girls were not recruited based on
pre-existing physical activity behaviors or self-esteem. The
Institutional Review Board of the associated university approved all study procedures. Written consent from parents
(for their daughters) and written assent from girls were
obtained before girls’ completion of the study protocol.
Participating girls visited an on-campus laboratory at
ages 9, 11, and 13 for data collection. Trained interviewers
collected data on girls’ participation in physical activity,
self-esteem, BMI, pubertal status, and SES at each age using
the measures described below. Sample attrition and item
missingness was minimal, resulting in a study sample of 166
respondents with full information at age 11 and 161 at age
13 years. We use listwise deletion in response to missing
data because Allison [13] has demonstrated the superior
inferential properties of this approach to missingness relative to common imputation alternatives.
Measures
Physical activity
Three measures of girls’ physical activity were obtained
including general inclination toward activity, participation
in organized sports, and physical fitness. The Children’s
Physical Activity (CPA) scale was used to assess girls’
general tendency or inclination toward activity [14]. The
CPA contains 15 items and uses a four-point response scale
ranging from 1 (“completely true”) to 4 (“completely
false”). The CPA addresses physical activity preferences
with items such as “I would rather watch TV or play in the
house than play outside.” Research supports that validity of
this scale: Scores on the CPA were found to be significantly
related to 1-mile run/walk time (r ⫽ ⫺.43, p ⬍ .0001), body
fat percentage (r ⫽ ⫺.41, p ⬍ .0001), and BMI (r ⫽ ⫺.32,
p ⬍ .0001) [14]. The internal consistency coefficient of the
CPA in this study was ␣ ⫽ .67 at age 9, ␣ ⫽ .73 at age 11,
and ␣ ⫽ .77 at age 13 years.
Participation in team sports and organized activities was
assessed using the activity checklist. Participants were presented with a list of 24 activities (e.g., rollerblading, soccer,
cheerleading) and asked to indicate whether they participated in each activity at an organized level (i.e., participated
on a team or took lessons). The total number of activities
selected was summed to reflect the total number of sports
and organized activities in which girls participated. Although there are no validity data available for the activity
checklist, activities included on the checklist are consistent
with preferred activities as reported by youth living in rural
areas. Youth in rural areas have different interests and
opportunities than youth living in urban or metropolitan
areas. It was therefore important that the measure appropriately reflect the needs and interest of this group. The most
preferred activities among rural youth, as identified by Savage and Scott [15] include tennis, volleyball, swimming,
softball, bicycling, football, ice skating, backpacking and
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hiking, and weightlifting. All of these activities were included on the activity checklist.
Girls’ physical fitness, an indirect measure of physical
activity, was measured using the Progressive Aerobic Cardiovascular Endurance Run (PACER) [16,17]. This is a
progressive test providing an index of aerobic fitness that is
suitable for children of all ages. Children run back and forth
between markers spaced 20 meters apart at a specified pace
that progressively increases. Greater numbers of “laps”
completed and the ability to maintain the specified pace
indicate a higher level of aerobic capacity and in turn a
higher level of fitness. Previous research illustrates the test–
retest reliability of the PACER, and has shown that the
number of laps completed is significantly and positively
correlated with measured VO2Max (r ⫽ .69 boys and r ⫽ .51
for girls) [18].
Physical activity is a multidimensional construct [19].
Consequently, a summary physical activity score based on
multiple measures of physical activity is more representative of general activity patterns than are individual measures
[20]. A summary physical activity score was created using
the three measures of physical activity at each age. Specifically, principal component analysis was used to combine
scores on each measure to form a single score using weights
(or factor loadings) reflecting the intercorrelations between
the measures. The resulting summary score (a z-score with
a mean of 0 and standard deviation of 1) was correlated with
each individual measure of physical activity at each age
with correlations ranging between r ⫽ .57 and r ⫽ .79, p ⬍
.0001. In addition to being a more reliable and valid measure of general levels of physical activity, the use of a
summary physical activity score substantially reduced the
number of analyses performed and simplified the presentation and discussion of results.
Global self-esteem
Global self-esteem was measured using the Self-Perception
Profile for Children (SPP) [21]. Girls responded to six-items
(e.g., “I like the kind of person I am”) using a four-point
response scale ranging from 1 (“really disagree”) to 4 (“really agree”). Scores were averaged to create a total selfesteem score ranging from low (1) to high (4) self-esteem.
Previous research supports the reliability and validity of the
SP [22]. In the current study, the internal consistency coefficient for global self-esteem was ␣ ⫽ .78 at age 9 and ␣ ⫽
.82 at ages 11 and 13 years.
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was made unobtrusively by a trained nurse and a nurse’s
assistant while using a stethoscope to check heart rate. In
addition, research assistants recorded girls’ height and
weight three times. The average of the three measurements
were used to calculate BMI (weight [kg]/height —2). Scores
were converted to age and sex-specific BMI z-scores [24].
Finally, parents provided information on family income and
their years of education as part of a standard demographic
questionnaire used for the larger longitudinal study. These
data (family income, mother’s education, father’s education) were combined using principal component analysis to
provide a single measure of SES.
Statistical analyses
We used an individual growth model [25–28] to examine
(a) the lagged effect of physical activity on self-esteem and
(b) the lagged effect of self-esteem on physical activity. We
chose this analytical method because it makes full use of the
data from all three time points, it models the within person
correlation across time, and it assesses the two lagged activity effects (9 –11 and 11–13) simultaneously, thereby
decreasing the likelihood of a type I error, increasing the
number of data points from 166 (when modeling selfesteem at age 11) or 161 (when modeling self-esteem at age
13) to 327, and increasing the statistical power. In each
model, the outcome variable at ages 11 and 13 years was
regressed onto activity at ages 9 and 11. Covariates including age, BMI z-score (as a time varying covariate), pubertal
status, and SES, measured at ages 11 and 13 years, and
first-order interactions among the covariates, were added to
each model. No significant effects were found for pubertal
status or for interactions between age, BMI, and SES, and
these terms did not improve model fit. As a result, these
variables were excluded from the final analyses.
Using the lagged effect of physical activity on selfesteem as an example, the final model was specified as
follows: Yij, the self-esteem score for the jth respondent at
time i, was regressed onto (a) respondent’s age at time i
(Aij), (b) lagged activity (ACTi-1,j), so that the activity component score of the jth respondent at age 9 affects Yj at age
11 and the activity score at age 11 affects self-esteem at age
13, (c) SES at age 9 (SESj), and (d) BMI (BMIij), and (e)
interaction terms between age and lagged activity, and BMI
and lagged activity.
Results

Demographic covariates

Descriptive statistics

Pubertal development, BMI, and SES were examined as
potential covariates. Breast development was used as a
marker for pubertal development. Girls’ breast development
was assessed at each age using Tanner’s criteria for pubertal
breast stage [23]. Stages range from 1 (no development) to
5 (mature development). Visual inspection of each breast

Girls were generally from middle- to upper-income,
well-educated families. The median family income when
girls were 11 years old was between $51,000 and $75,000.
Mothers and fathers reported an average of 14.8 (SD ⫽ 2.3)
and 14.9 (SD ⫽ 2.6) years of education respectively. At age
9 years, 31% of girls had a BMI greater than or equal to the
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Table 1
Mean (and SD) self-esteem, physical activity, and body mass index (BMI) z-score at ages 9, 11, and 13 years
Measure

Min–Max

Age
9

Self-esteem
Physical activity
CPA scale score
Sport participation
Fitness (no. of shuttle run laps)
BMI z-score

11

13

1.5–4

3.43 (.52)

3.51 (.47)

3.53 (.48)

1.42–3.93
0–11
3–54
⫺.2.05–2.82

2.85 (.38)
2.33 (1.31)
16.13 (6.48)
.52 (.95)

2.95 (.35)
2.47 (1.53)
18.02 (8.08)
.49 (.96)

2.79 (.40)
2.73 (1.97)
22.87 (10.73)
.45 (.92)

CPA ⫽ Children’s Physical Activity.

85th percentile. This figure was 29% at age 11 and 26% at
age 13 years.
As shown in Table 1, participants generally reported
relatively high levels of self-esteem. The mean self-esteem
score was approximately 3.5 at each age on a scale of 1 (low
self-esteem) to 4 (high self-esteem). The scale range, however, indicates that some girls reported scores as low as 1.5.
Although there was some evidence of self-esteem scores
varying for girls who were overweight (BMI percentile
ⱖ85) versus nonoverweight (BMI percentile ⬍85), the lowest mean score was 3.26, indicating the absence of a floor
effect of self-esteem for high BMI girls (data not shown).
Girls reported moderate levels of physical activity on the
CPA with mean scores ranging between 2.79 and 2.95 on a
four-point scale. In addition, girls on average reported participating in two organized activities at each age with a
range of 0 –11 activities. Finally, girls’ fitness scores increased across ages 9 –13 years.
Testing the direction of the association between physical
activity and self-esteem
Results from the individual growth model predicting
physical activity provided no support for a lagged effect of
self-esteem on physical activity. That is, higher self-esteem
at ages 9 and 11 years was not associated with higher
physical activity at ages 11 and 13 respectively (data not
shown). In contrast, there was evidence for a lagged effect
Table 2
Results from the panel regression model predicting the lagged effect of
physical activity on girls’ self-esteem, controlling for covariates
Covariates

Nonstandardized regression
coefficient (SE)

Intercept
Age
Activity (lagged)
SES at age 9 years
BMI
Age * Activity (lagged)
BMI * Activity (lagged)

3.53 (.04)*
.01 (.02)
.06 (.04)*
.04 (.03)
⫺.09 (.03)*
⫺.05 (.02)*
.07 (.03)*

SES ⫽ principal component of family income and parent education.
* t-Ratio significant at p ⬍ .05 (two-tailed test).

of physical activity on self-esteem (Table 2). The model
explained approximately 13% of the variation in the linear
trajectory of self-esteem. There was also consistent evidence of within-person residual autocorrelation between the
two panels (ages 11 and 13), which was corrected for. The
average within-person residual correlation () for selfesteem was approximately r ⫽ .2 (p ⬍ .014). Although the
lagged effect of physical activity is statistically significant
in Table 2, this effect is not directly interpretable because it
is only in reference to 11-year-old girls with a mean BMI,
and the lagged effect of activity was conditional on age and
BMI, as shown by the significant interactions.
To interpret the lagged effect of physical activity on
self-esteem, results need to be assessed at varying ages and
BMI z-scores as shown in Table 3. Table 3 reveals two
patterns. First, the effect of physical activity on self-esteem
is stronger at age 11 years than at age 13. That is, the effect
of physical activity age at 9 on self-esteem at age 11 is
stronger than the effect of physical activity at age 11 on
self-esteem at age 13. Second, the positive effect of physical
activity on self-esteem increases as BMI increases. This
effect is illustrated more clearly in Figure 1. More specifi-

Table 3
Effect of (lagged) physical activity on self-esteem conditional on age
and body mass index (BMI) z-score
Unstandardized regression coefficient (SE)
Age 11 years
BMI score
Mean – 2 SD
Mean –1 SD
Mean
Mean ⫹ 1 SD
Mean ⫹ 2 SD
Age 13 years
BMI score
Mean – 2 SD
Mean – 1 SD
Mean
Mean ⫹ 1 SD
Mean ⫹ 2 SD

⫺.08 (.09)
⫺.01 (.06)
.06 (.04)*
.13 (.02)**
.20 (.03)**

⫺.17 (.09)*
⫺.10 (.06)*
⫺.03 (.03)
.04 (.02)**
.11 (.03)**

* t-Test significant at p ⬍ .10 (two-tailed test).
** t-Test significant at p ⬍ .05 (two-tailed test).
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Figure 1. Regression coefficients for the lagged effect of physical activity
on self-esteem conditional on age and BMI z-score (⫺2 to 2 standard
deviations from the mean).

cally, at one standard deviation above the mean BMI zscore, a one-unit increase in activity at age 9 increases
self-esteem at age 11 by .13 point, whereas a one-unit
increase in activity at age 11 exerts about one-third that
magnitude (.04) on self-esteem at age 13 years. At two
standard deviations above the mean BMI, a one-unit increase in activity at age 9 increases self-esteem at age 11 by
.20 point; whereas a one-unit increase in activity at age 11
years yields a .11-point increase in self-esteem at age 13.
The reverse pattern is noted for girls with a BMI z- score
below the mean. This effect, however, was only noted at age
13. For these girls, a one standard deviation increase in
physical activity at age 11 is associated with a .10 –.17-unit
decrease in self-esteem at age 13 years.
Discussion
For decades, physical activity has been purported to have
positive effects on psychosocial well-being. Such benefits
may be particularly important for girls during their adolescent years, as they are susceptible to low self-esteem and
have high physical activity attrition rates [6 – 8,11]. Yet few
longitudinal studies have assessed the association or the
directionality of the relationship between physical activity
and psychosocial well-being, particularly self-esteem, in an
adolescent population. Using individual growth models, we
investigated the lagged effect of physical activity on selfesteem and the lagged effect of self-esteem on physical
activity among girls aged 9 –13 years. No support was found
for the lagged effect of self-esteem on physical activity. In
contrast, higher participation in physical activity at ages 9
and 11 years predicted higher self-esteem at ages 11 and 13
years, respectively, illustrating a lagged effect of physical
activity on self-esteem. These effects, however, differed by
age and BMI, suggesting stronger effects at younger ages
for girls who were more overweight. Results from this
longitudinal study provide more definitive evidence than
previous cross-sectional research of the psychosocial benefits of physical activity [12,29,30] and concur with findings
based on older populations [12].
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The lagged effect of physical activity on girls’ selfesteem was modified by age. The effect of physical activity
at age 9 on self-esteem at age 11 years was stronger than the
effect of physical activity at age 11 on self-esteem at age 13.
It is possible that this result is caused by social expectations
of gender behavior, developmental differences in adherence
to these expectations among youth, and the confusing messages that girls receive regarding the role of women in
society. Previous research has suggested that, as children,
boys and girls are afforded latitude to pursue activities and
behaviors regardless of social expectations of gender, without risk of stigma [30]. As a result, younger girls may
readily experience the positive psychosocial effects of participation in physical activity. However, as children approach adolescence, they become more rigid in their perceptions of gender and latitudes of behavior [30]. For
adolescent girls, this means a decrease in traditionally masculine activities, such as participation in physical activity.
According to social ideals of gender, participation in physical activity is contrary to what adolescent girls may perceive they should do as they develop into young women
(i.e., the notion that participation in physical activity unfeminine) [31–33]. In this social context, adolescent girls
who are physically active are operating in opposition to
what is expected of them, thereby decreasing the likelihood
that they will experience the psychosocial benefits of physical activity. These suggestions are purely speculative, however, and warrant further investigation.
BMI also modified the effect of physical activity on
self-esteem. At ages 11 and 13, the positive effect of physical activity on self-esteem was more apparent for girls with
above-average BMI than for girls with average BMI. It is
interesting to consider the potential reasons why the positive
effects of physical activity on self-esteem are disproportionately experienced by girls with a higher than average BMI.
Given that all girls reported relatively high self-esteem in
this sample regardless of weight status, effects of physical
activity on self-esteem for girls with high BMI cannot be
explained by particularly low levels of self-esteem in this
group. It is possible that girls with above-average BMI
scores may garner the benefits of participation in physical
activity more tangibly in that they are apt to lose weight,
whether intended or not, as a result of being active than their
average and below-average BMI colleagues. It is also possible that participation in physical activity is linked with
greater increases in self-efficacy and perceived competence,
and in turn self-esteem, among girls with a high BMI in
comparison to girls with a lower BMI. Similarly, girls with
high BMI may experience a greater increase in peer connectedness than their leaner colleagues as a result of being
physically active. As with possible explanations for the moderating effect of age, these suggestions were not examined in
the current study and are possible questions for future research.
In contrast to effects noted for girls with above-average
BMI, physical activity was associated with lower self-
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esteem among girls with below-average BMI. This effect
was noted at age 13 years only. Of note in this instance,
however, are the large standard deviations around values for
low BMI as shown in Figure 1. This result is counterintuitive but may reflect concerns regarding physical appearance
and weight that are common among girls as they enter
puberty [34]. Previous researchers have contended that there
is a negative relationship between participation in physical
activity and psychosocial well-being if participation is
sought for weight loss or body image purposes [35,36]. In
this sample of white middle-class girls, it is possible that
girls with below-average BMI were physically active for
extrinsically motivated reasons such as body image or
weight loss. However, this suggestion is speculative and
was not tested in the current study.
The key strengths of this study include the use of a
longitudinal design and the public health implications of the
findings. With three points of measurement, we were able to
examine the direction of the association between physical
activity and self-esteem among adolescent girls. To our
knowledge, this is the first study to clarify the directionality
of these effects in a population that is at risk for low
self-esteem and low physical activity. Findings from this
study provide further justification for promoting physical
activity among adolescent girls. In addition to the welldocumented physical health benefits of an active lifestyle, this
study suggests that higher physical activity among adolescent
girls of white ethnicity promotes positive self-esteem.
There are also a number of limitations of this study. First,
findings are only applicable to white girls from middle- to
upper-income families. Given racial and ethnic differences
in self-esteem and body image [37–39], as well as pressure
from family and friends to lose weight or participate in
physical activity [40], it is likely that the mental health
benefits of physical activity differ across races and ethnicities. Second, we did not have access to an objective (and
direct) measure of physical activity, such as accelerometers,
at all times of assessment. As a result, physical activity was
assessed using a combination of self-report measures, with
limited reliability and validity, and physical fitness, an indirect measure of physical activity. We used an aggregate
score of physical activity based on all measures of physical
activity as a means of reducing concerns in this regard.
Finally, girls in general reported high levels of self-esteem.
A ceiling effect of self-esteem would decrease the ability to
identify a positive association between physical activity and
self-esteem. As a result, findings from this study may underestimate the benefits of physical activity on self-esteem
in the general population of adolescent girls.
In conclusion, this study was designed to clarify the
directionality of the relationship between physical activity
and self-esteem in a sample of adolescent girls. Findings
suggest that physical activity promotes positive self-esteem
among girls, particularly among pre-adolescent girls (i.e., at
age 11 years) and girls with higher BMI. Future research

can build on results from this study by assessing similar
associations in a more diverse sample of adolescents and
with other measures of mental health and by using objective
and direct measures of physical activity. Additional research could also expand on this study by assessing psychosocial (e.g., activity motivation, body esteem, social
norms, self-efficacy, weight loss) and physiologic (e.g.,
noradrenaline, serotonin) pathways linking physical activity
and self-esteem among adolescent girls.
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