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Implications
Practice: Effects of organized exercise programs 
are largely similar to those of sedentary recre-
ational programs in improving the quality of life, 
mood, and self-worth of overweight and obese 
black children.

Policy: Engaging overweight and obese children 
in quality recreational programs including exer-
cise, games, and arts activities may improve their 
QOL, mood, and self-worth.

Research: Some of the psychological benefits of 
exercise programs in prior studies with children 
are probably attributable to program elements 
other than exercise, such as adult attention, be-
havioral structure, and peer interactions.

Abstract
Overweight children are at risk for poor quality of life (QOL), 
depression, self-worth, and behavior problems. Exercise trials 
with children have shown improved mood and self-worth. Few 
studies utilized an attention control condition, QOL outcomes, or 
a follow-up evaluation after the intervention ends. The purpose 
is to test effects of an exercise program versus sedentary 
program on psychological factors in overweight children. One 
hundred seventy-five overweight children (87% black, 61% 
female, age 9.7 ± 0.9 years, 73% obese) were randomized 
to an 8 month aerobic exercise or sedentary after-school 
program. Depressive symptoms, anger expression, self-worth, 
and QOL were measured at baseline and post-test. Depressive 
symptoms and QOL were also measured at follow-up. Intent-
to-treat mixed models evaluated intervention effects, including 
sex differences. At post-test, QOL, depression, and self-worth 
improved; no group by time or sex by group by time interaction 
was detected for QOL or self-worth. Boys’ depressive 
symptoms improved more and anger control decreased in the 
sedentary intervention relative to the exercise intervention at 
post-test. At follow-up, depressive symptoms in boys in the 
sedentary group decreased more than other groups. Exercise 
provided benefits to QOL, depressive symptoms, and self-worth 
comparable to a sedentary program. Sedentary programs with 
games and artistic activities, interaction with adults and peers, 
and behavioral structure may be more beneficial to boys’ mood 
than exercise. Some benefits of exercise in prior studies are 
probably attributable to program elements such as attention 
from adults.
Trial Registration: Clinicaltrials.gov, NCT02227095.
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INTRODUCTION
Alarmingly, child obesity increased eightfold over 
the past 4 decades worldwide [1]. Black children are 
more likely to be obese than their white counterparts 
in the USA [2, 3]. Children who are overweight have 
worse quality of life (QOL) than their normal-weight 
peers [4–6]. Buttitta et  al. reviewed the literature 
regarding QOL in children and adolescents who are 
overweight and obese [7]. Of 34 articles, a majority 
of studies showed overweight and obesity affect all 
aspects of QOL, with only two studies failing to find 
a significant difference in normal weight versus chil-
dren and adolescents who are overweight or obese. 
An alarming finding was that not only are children 

who are overweight or obese likely to have impaired 
health-related QOL, their level of impairment is sim-
ilar to those of children and adolescents who have 
been diagnosed with cancer [8]. Morbidity, mortal-
ity, and QOL—but not intermediate biomarkers—are 
considered important health outcomes by the U.S. 
Preventive Services Task Force, which determines 
whether a preventive service can be covered without 
a co-payment [9].

Overweight status is linked with negative mood 
and poor self-worth in children. Body mass index 
(BMI) z-score was linearly related to depression, 
anxiety, and bullying in children [10]. Parent-
reported outcomes show that children with severe 
obesity were higher on depressive symptoms, anx-
iety, fatigue, anger, and mobility than their peers 
[11]. Children and adolescents with metabolic 
syndrome, who are typically overweight or obese, 
have higher scores in hostility, hostile affect, and 
aggressive responding when compared with those 
without metabolic syndrome [12]. Children who 
are overweight are at risk of behavior problems 
[13], and heavier children show more aggression 
[14]. BMI was inversely associated with children’s 
self-worth [15].
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Physical activity and fitness are associated with 
health-related QOL and depressed mood in chil-
dren [16–19]. Mechanisms for exercise benefits on 
mood have been identified in animal studies [19]. 
A  meta-analysis of eight studies in adolescents with 
depression found a moderate benefit of exercise inter-
ventions on depression [20, 21]. A vigorous physical 
activity after-school program reduced depressive symp-
toms in black and white overweight children [22]. The 
same study showed that the exercise program reduced 
anger expression and externalized anger, which may 
reflect dysphoria, and fitness improvements were cor-
related with reductions in externalized anger [23]. 
However, there is a lack of research comparing exer-
cise with a sedentary intervention.

Longitudinal, cross-sectional, and quasi-experi-
mental studies of children link physical activity and 
aerobic fitness with positive self-worth [15, 16]. Two 
randomized controlled trials of exercise programs in 
children and adolescents with excess weight found 
benefits on self-worth [22, 24]. Meta-analyses show 
a small benefit of exercise programs on self-worth 
in children, but the evidence is from small, incon-
sistent trials [25, 26].

No ethnic or sex differences are apparent in QOL 
among children with obesity [8]. However, degree 
of obesity was unrelated to global self-worth in black 
children [14]. Hispanic and white, but not black, 
girls with obesity report lower self-worth than non-
obese peers [27]. An exercise intervention did not 
improve global self-worth in black children who 
were overweight, though it did in white peers [22]. 
Benefits of physical activity on QOL, depression, 
and self-worth may be less evident in black children 
than their white peers [22, 24, 25, 28, 29]. There 
is scant literature relating physical activity to QOL 
and other psychological factors, especially in chil-
dren who are overweight, obese, or black.

The purpose of this study was to test the effects of 
an after-school exercise or sedentary control interven-
tion on QOL and mood in a predominantly black 
community sample of children who were overweight 
or obese. Follow-up measures of QOL and depressive 
symptoms were obtained after the end of the interven-
tion to assess possible lasting effects. This design iso-
lates the effect of exercise per se from other elements 
of an after-school program. Improvements in the ex-
ercise group versus the attention control group would 
support a biologically based explanation for exercise 
effects, whereas a null result would support a psycho-
social explanation. We hypothesized that the exercise 
intervention would improve QOL, mood (depres-
sive symptoms and anger expression), and self-worth 
more than the sedentary control intervention.

METHOD

Participants
One hundred seventy-five participants (8–11 years 
old [M = 9.7, SD = 0.9], 87% black, 61% female) who 

were overweight or obese (BMI ≥ 85th percentile for 
age and sex) were recruited from public elementary 
schools in Augusta, GA from 2008 to 2011 for a par-
allel randomized controlled trial. [30] Children in 
the study were sedentary (no regular participation 
in an exercise program more than 1 hr/week) and 
were excluded if they had any medical conditions or 
took medications that could affect growth, physical 
activity, nutritional status, or metabolism. Parents 
reported child health history and medications. 
Written informed consent was obtained from par-
ents or guardians and written assent from children. 
The Human Assurance Committee of the Medical 
College of Georgia approved the study. Testing and 
intervention occurred at the Medical College of 
Georgia in 2008–2013.

Procedure
Individual participants in four cohorts were 
assigned randomly to one of two conditions: aerobic 
exercise or sedentary attention control (1:1). After 
each yearly cohort completed baseline testing and 
prior to intervention, the study statistician (J.L.W.) 
assigned a uniform (0, 1) random number to each 
participant using SAS software, versions 9.3 or 9.4 
(SAS Institute Inc.), within their respective race, sex, 
and school group. If the number was between 0 and 
0.5, the child was randomized to the exercise con-
dition, and if the number was above 0.5, to the con-
trol condition. The study coordinator informed the 
families of the child’s assignment. Measures were in-
dividually administered at the Georgia Prevention 
Institute by qualified testers at baseline (during 
summer, prior to first day of school), post-test (the 
last 2 months of the school year), and at follow-up 
(approximately 1  year after completing the inter-
vention, 19  months after baseline). Research staff 
were available to read questionnaires to children if 
needed.

Interventions
Participants in both the exercise and control groups 
were offered an after-school program including a 
snack and ½ hr of supervised homework time every 
school day for about 8  months (average number 
of days offered  =  138, SD  =  9) in 2008–2012. 
Participants were transported by bus daily to the 
Georgia Prevention Institute for the after-school 
intervention and bused back to their neighborhoods 
after each session. Lead instructors were rotated be-
tween the two groups every 2 weeks, and assistant 
instructors were rotated between the two groups 
every week. Both groups could earn points that 
were redeemed for small prizes weekly for desired 
behaviors. The reward schedule was periodically 
calibrated to keep rewards similar between groups.

The groups differed in that they were offered ei-
ther an exercise or sedentary program. The aerobic 
exercise group engaged in playful instructor-led 
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aerobic activities for 40 min per day. Each session 
included vigorous aerobic activities and games (e.g., 
running games, ball games, and jump rope), inter-
spersed with brief rest periods. Games were selected 
based on interest and ability to elicit vigorous ac-
tivity. Children wore heart rate monitors every day 
(S610i; Polar Electro, Oy, Finland) with which they 
could monitor their own performance and from 
which data were collected daily. Points in the ex-
ercise group were earned for a daily average heart 
rate above 150 beats per minute, with more points 
for higher average heart rates. The attention control 
group engaged in instructor-led sedentary activities 
(e.g., board games, puzzles, art, and music). Points 
in the control group were earned for participation 
and good behavior.

Measures
Pediatric Quality of Life Inventory
The Pediatric Quality of Life Inventory (PedsQL) 
[31] is a 23-item instrument designed to measure 
core dimensions of health and yields a total score. 
The child rates how much of a problem each item 
has been for them in the past month on a 0–4 scale, 
with never (0), almost never (1), sometimes (2), often 
(3), and almost always (4). The PedsQL was com-
pleted at baseline (α = .75), post-test (α = .66), and 
follow-up (α = .79).

Children’s Depression Inventory
The Children’s Depression Inventory (CDI) [32] is a 
27-item self-report questionnaire designed to assess 
depressive symptoms in children and adolescents 
that have occurred within 2 weeks of completing the 
assessment. Each item offers choices for the absence 
of a symptom (0), mild or probable symptom (1), and 
definite symptom (2). This instrument includes sub-
scales for measuring negative mood, interpersonal 
problems, ineffectiveness, anhedonia, and negative 
self-esteem, in addition to a total score ranging from 
0 to 54. A CDI total score ≥19 is the criterion for a 
positive screen in pediatric nonclinical populations. 
In the current study, 10% of the sample (17 children) 
screened positive on this measure at baseline. Also, 
21% of the sample (37 children) endorsed self-harm 
at baseline by selecting either “I think about killing 
myself but I  would not do it” (n  =  34) or “I want 
to kill myself” (n = 3). The study physician offered 
referrals to families with such concerns. Participants 
completed this measure at baseline (α = .86), post-
test (α = .80), and follow-up (α = .86).

Pediatric Anger Expression Scale
The Pediatric Anger Expression Scale (PAES) [33] 
is a 15-item self-report measure of anger expression 
styles. This questionnaire yields an overall Anger 
Expression score that is comprised of three factor- 
analytically derived scales: Anger In (holding in or 
denying anger), Anger Out (openly expressed and 

potentially aggressive anger), and Anger Control 
(cognitive resolution of conflict or frustration). The 
child rates the frequency with which they use a spe-
cific manner of anger expression as hardly ever (1), 
sometimes (2), or often (3). Total inventory scores 
range from 5 to 15, with normative means from 9.2 
to 9.5 (anger-suppression), 8.9 to 9.7 (anger-out), 
and 9.9 to 10.1 (anger-reflection/control). The over-
all Anger Expression score is calculated with the 
following formula: (Anger In + Anger Out) – Anger 
Control. Children completed this measure at base-
line (α = .51) and post-test (α = .45). Higher scores on 
Anger In and Out and the overall Anger Expression 
score reflect more anger expression. Higher Anger 
Control scores indicate better control.

Self-perception profile for children
The Harter Self-Perception Profile for Children [34] 
is a 36-item self-report inventory that taps children’s 
perceptions of themselves. This instrument includes 
a measure of Global Self-Worth. Each question is 
presented in a “structured alternative format,” in 
which the child first decides which description is 
most like him or her, then gauges whether the cho-
sen description is “sort of true” or “really true” for 
him/her. Each item is scored on a 1–4 scale, with 
1 indicating low perceived competence and 4 indi-
cating high perceived competence. This measure 
was completed at baseline (α  =  .76) and post-test 
(α = .82).

Body composition and fitness
Whole-body dual-energy x-ray absorptiometry meas-
ured fatness (body fat %), and cardiovascular fitness 
was determined using a multistage treadmill test 
(oxygen consumption [VO2] relative to body mass in 
mL/kg/min) [35–37].

Statistical analysis
The variables analyzed in this paper are secondary 
outcomes for a randomized controlled trial (Clinical 
Trials Identifier: NCT02227095). To power for 
the detection of small group differences in change 
between baseline and post-test (d = .17) with a corre-
lation between measurement times near 0.5, n = 68/
group at post-test was estimated to provide 80% 
power. Statistical analysis was performed using SAS 
9.3 or 9.4, or SPSS 23. Statistical significance was 
assessed using an alpha level of 0.05. Cronbach’s 
alpha was calculated.

Repeated measures mixed models were used for 
each outcome to examine the effects of race, sex, 
group, and measurement time on the outcome. Two-
time point models (baseline and post-test) were done 
for each outcome, and three-time point models for 
those outcomes assessed at follow-up. Each model 
controlled for cohort, race, and sex. Main effects, 
two- and three-factor interactions of race by group 
by time or sex by group by time were examined 
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for each outcome measure in separate models. 
Subject nested within group was the random effect 
in each model.

Where there were only two measurement times 
(baseline and post-test), an unstructured covariance 
structure was assumed. If none of the three-factor 
interactions were statistically significant, the model 
was reduced to examine the two-factor interaction 
of group and time. Final models contained at a min-
imum cohort, race, sex, the main effects and two-fac-
tor interaction between group and time, and any 
statistically significant three-factor interactions.

For analyses including follow-up data, linear 
and quadratic effects across the three time points 
within group or within the cross-classification of 
race or sex and group were examined using con-
trasts. Additionally, contrasts were used to examine 
whether there were differences in the linear or 
quadratic effects between intervention and control 
groups overall, or within race or sex levels where 
appropriate.

A Bonferroni adjustment to the overall alpha level 
was used to perform post hoc pairwise differences 
in changes of each measure over time, within group 
for models with only the two-factor interaction with 
group and time, or within race and group or within 
sex and group for models containing three-factor 
interactions.

RESULTS
The participant flow diagram is presented in Fig. 1. 
The two groups were similar at baseline (Table 1). 
No child was taking antidepressant medication. Few 
cases of nonblack participants precluded analysis 
of race differences. Attendance and points earned 
were similar in control and exercise groups (64% ± 
30% vs. 59% ± 28%, 101 ± 15 vs. 101 ± 8 points, p > 
.20). In the exercise group, daily average heart rates 
were 161 ± 7 bpm, indicating vigorous activity.

No sex by group by time or group by time inter-
actions were detected for any QOL scale, Global 
Self-Worth, or any anger expression scale. Adjusted 
least square means and 95% confidence intervals 
are reported in Table 2. However, there were main 
effects of time such that scores improved from base-
line to post-test on QOL (p =  .03), CDI (p =  .02), 
and Global Self-Worth (p = .02). No main effect of 
time was found for anger measures. Participants in 
the exercise group were found to have lost body fat 
and be fitter at post-test than baseline when com-
pared with the control group (−1.8% vs. −0.8%, 2.7 
vs. 1.3 mL/kg/min, both p = .04) [37].

Three-factor interactions with sex, group, and time 
were found for total CDI score and Anger Control 
(Fig. 2), indicating that the changes over time were 
different in the sex by exercise groups. On the CDI, 
boys benefited from the sedentary intervention 
(−3.1 vs. 0.5 in male exercise only, p =  .03). Girls’ 
CDI scores decreased after exercise but this was not 

different from the change in controls (−2.0 female 
exercise vs. −0.4 in female control, p = .24).

A significant three-factor interaction of sex by 
group by time was detected for overall Anger 
Expression from the PAES with increases in the 
male exercise and decreases in male controls and 
females in both control and exercise groups, but 
there were no statistically significant post hoc pair-
wise differences. The changes from baseline to post 
within males and females were not different between 
exercise and control groups. On the Anger Control 
scale, males assigned to exercise reduced their anger 
control (−1.1 exercise vs. 0.6 control, p < .01), with 
no changes in the girls (0.1 exercise, −0.5 control, 
respectively).

Analyses of follow-up data showed a statistically 
significant group three-factor interaction with sex, 
group, and time for CDI total score (Fig. 2b). Males 
in the sedentary control group reported decreased 
depressive symptoms over time (p = .01) when com-
pared with males in the exercise group (−5.0, −1.4, 
respectively) or females in either condition (−2.4 vs. 
−0.6 in control). No other group by time effects were 
found at follow-up testing.

DISCUSSION
This study examined exercise-specific effects of an 
8  month after-school intervention on QOL, mood 
measures, and self-worth in a predominantly black 
community sample of children who are overweight 
and obese. The exercise intervention resulted in a 
reduction in body fat and improved fitness, demon-
strating a training effect. Compared with a sedentary 
attention control group, the exercise intervention 
showed no advantage on QOL, internalized, exter-
nalized, or overall anger expression, or self-worth. 
Boys appeared to benefit more from the sedentary 
intervention than the exercise intervention for de-
pressive symptoms, whereas depressive symptoms 
were equally improved by exercise and sedentary 
interventions in girls. Both intervention programs 
showed improved QOL, depressive symptoms, and 
self-worth from baseline to post-test. Based on these 
results, we concluded that some of the benefits of 
exercise on QOL factors in prior studies may be 
due to program elements such as attention from 
caring adults who provide behavioral structure (e.g., 
rules and routines), socializing with peers, snacks, 
or watching less television. Results apply to chil-
dren with overweight or obesity, particularly black 
children.

Although there were no group by time effects for 
QOL in the current study, both intervention groups 
did show improved QOL from baseline to post-test. 
This result is consistent with previous research [16, 
17] indicating that QOL improves with increased 
physical activity. One study using step-tracking 
in a majority-black sample of children showed 
a positive relationship between steps taken and 
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health-related QOL [28]. A cross-sectional study in 
low-income children found that depression moder-
ated the relationship between physical activity and 
QOL such that physical activity was not related to 
QOL in children with more depressive symptoms 
[20]. Ra and Gang [11] suggest that a combination 
of physical activity encouragement and social sup-
port may be beneficial for improved health-related 
QOL in at-risk pediatric populations. Social support 

elements in the interventions may have contributed 
to improvements in both groups in the current 
study. This study is a contribution to the scant liter-
ature relating physical activity to QOL in children, 
especially in black children and/or children who are 
overweight.

In the current study, there were no differential 
effects of the exercise or sedentary interventions 
on depressive symptoms among girls. This may be 

Fig 1| Flow diagram of study participants.
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because the sample in the current study is predomi-
nantly black. Duncan and colleagues [29] found that 
being more physically active was related to being 
less depressed in Latina and white girls, but not in 
black girls. A meta-analysis of physical activity trials 
in depressed adolescents found that physical activity 
reduced depression symptoms, but sex and race of 
participants were not analyzed [21].

Boys in the current study improved more on 
depressive symptoms in the sedentary intervention 
than the exercise intervention. A  previous study 
in children who were overweight showed a dose–
response effect such that more exercise reduced 
depressive symptoms, with no moderation by sex or 
race [22]. However, that study compared an exer-
cise intervention with a no-intervention control con-
dition, whereas in the current study, an exercise and 
a sedentary intervention were compared to isolate 

the effect of the exercise component. Children in 
the Petty et al. study may have been more respon-
sive to intervention due to having worse symptoms 
of depression; however, this is difficult to compare 
because a different measure was used. In both sam-
ples, only a few children screened positive for depres-
sion at baseline (4% Petty et al., 10% here). Although 
there were no significant differences at baseline 
between the exercise and control groups, the con-
trol group (esp. boys) in the current study endorsed 
slightly more depressive symptoms at baseline than 
the exercise group (Fig. 2b). We suspect that this 
may have masked exercise-induced improvements in 
depressive symptoms, due to regression to the mean 
in the control group. Nonetheless, in the current 
study, depression symptoms improved in children in 
both groups after the interventions, suggesting that 
nonspecific factors such as reduced time watching 

Table 2| Means (95% CI) by measurement time and adjusted change from baseline to post-test by group

Outcome variable Interaction variable Control adjusted Δ Exercise adjusted Δ p for ΔControl Vs. ΔExercise

Quality of Life 3.7 (0.7, 6.7)* 1.1 (−1.8, 3.9) .22
Depressive Symptomsa Female −0.4 (−2.4, 1.5) −2.0 (−3.7, −0.3)* .24
 Male −3.1 (−5.3, −1)** 0.5 (−1.8, 2.8) .03
Anger Expressiona Female 0.1 (0.0, 0.3) −0.1 (−0.2, 0.1) .06
 Male −0.1 (−0.3, 0.1) 0.1 (−0.1, 0.3) .07
 Anger In  0.4 (−0.3, 1.0) −0.1 (−0.8, 0.5) .32
 Anger Out  0.1 (−0.5, 0.7) −0.4 (−1.0, 0.1) .19
 Anger Controla Female −0.5 (−1.2, 0.3) 0.1 (−0.5, 0.7) .23
 Male 0.6 (−0.1, 1.4) −1.1 (−2.0, −0.3)** .003
Global Self-worth  0.2 (0.0, 0.3) 0.1 (0.0, 0.3) .84
aSex by group by time interaction p < .05, *within-group change p < .05, **within-group change p < .01.
Bold value indicates between-group change, p < .05.

Table 1| Participant characteristics

 

Control (n = 85) Exercise (n = 90)

Baseline Post Baseline Post

% or mean ± SD % or mean ± SD % or mean ± SD % or mean ± SD

Age (yr) 9.7 ± 0.88 10.4 ± 0.89 9.6 ± 0.88 10.4 ± 0.87
Black 84.7 – 90.0 –
Female 55.3 – 66.7 –
Body fat (%) 36.7 ± 7.3 36.2 ± 8.0 38.3 ± 6.9 36.2 ± 7.7
VO2 peak (mL/kg/min) 30.0 ± 5.1 31.2 ± 5.8 28.9 ± 5.7 31.6 ± 5.6
Quality of Life 77.3 ± 14.8 81.0 ± 11.9 78.8 ± 13.6 80.4 ± 12.5
Depressive Symptoms 8.1 ± 7.5 6.8 ± 5.9 7.6 ± 6.6 6.3 ± 5.2
 Positive screen 12 5 8 3
 Self-harm 21 15 21 10
Anger Expression 7.1 ± 4.4 7.6 ± 3.7 7.5 ± 3.9 7.3 ± 3.1
 Anger In 10 ± 2 10 ± 3 10 ± 2 10 ± 2
 Anger Out 8 ± 3 9 ± 2 9 ± 2 8 ± 2
 Anger Control 11 ± 2 11 ± 2 11 ± 2 11 ± 2
Global Self-Worth 3.2 ± 0.69 3.3 ± 0.53 3.2 ± 0.63 3.4 ± 0.63
There was one Pacific Islander and one other race participant in the control group. All other participants were black or white race. There were three Hispanic black participants 
in the exercise group, and two black Hispanic and two white Hispanic participants in the control group. There were no group differences at baseline for any of the variables 
reported in this table.
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television, provision of snacks, positive interactions 
with peers and adults, and contingent rewards from 
adults during the interventions may be responsible.

In the current study, no group differences on 
self-worth effects of intervention were found, but 
there were within-group main effects for improved 
global self-worth from baseline to post-test. Daley 
et al. [24] compared exercise therapy (combination 
aerobic training and counseling), versus a stretching 
condition that had the same amount of face-to-face 
contact as the exercise therapy, versus usual care 
in a predominantly white sample. They reported 
similar short-term benefits to physical self-worth in 
the exercise therapy and stretching interventions. 
This along with the current results suggests that sup-
portive attention from adults can be as effective as 
physical activity in improving self-worth in children 
who are overweight.

Black children’s self-worth appears to be less 
responsive to a physical activity intervention than 
that of white children. Improved self-worth as a 
result of physical activity may be more evident in 
predominantly white samples of children and ado-
lescents. Petty et  al. [22] showed that a 3  month 
physical activity program increased self-worth about 

physical appearance and increased global self-worth 
only in white children. A  randomized controlled 
trial involving a predominantly white sample of ado-
lescents found that an 8 week exercise intervention 
improved perceived self-worth [24]. The meta-anal-
ysis conducted by Liu et al. [25], including studies 
conducted primarily in the USA, Australia, and the 
UK, found a beneficial effect of physical activity 
programs on self-worth. Sutter et al. [38] found that, 
for black adolescents, BMI z-score did not predict 
changes in self-worth over time, whereas it did sig-
nificantly predict decreases in self-worth for white 
adolescents. In a sample of inner-city minority chil-
dren, Wong et al. [39] showed that weight status was 
unrelated to self-worth.

In the current study, exercise provided similar 
improvements on internalized, externalized, or 
overall anger expression when compared with a 
sedentary attention control group. However, among 
boys, anger control was reduced more in the exer-
cise condition compared with the sedentary condi-
tion, an unexpected result. In contrast, a prior study 
[23] with a 3  month exercise intervention and a 
no-intervention control group found that participa-
tion in an after-school exercise program resulted in 

Fig 2| Adjusted means and standard error for interactions with sex. (A) Anger Control scores from the PAES from baseline to post-test. (B) 
CDI total scores from baseline to follow-up.
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reduced anger expression and that fitness improve-
ments and adherence to the program were corre-
lated with decreased externalized anger. In another 
study, depressive symptoms in boys were predicted 
by more sedentary time [40].

It could be that structured sedentary programs 
that include games and artistic activities and interac-
tion with adults and peers might be more beneficial 
to boys’ mood than exercise, perhaps because boys 
may feel pressured to participate in athletic activ-
ities more typical of their gender role [41] rather 
than more artistic activities which are preferred 
by children this age [42–45]. Posner and Vandell 
[43] conducted an in-depth analysis of how black 
and white children spend their time. Television 
watching was the most common after-school activ-
ity, which was associated with maladjustment and 
offset by structured programs. Girls were more 
likely to spend time on academic and social activ-
ities, whereas boys spent time in coached sports. 
However, the children in their study were more 
likely to choose socializing (“just talking”) as their 
main activity by the time they reached 5th grade. 
The sedentary group in the current study had more 
opportunities to talk among themselves during 
their time in the intervention. Structured sedentary 
programs (e.g., positive youth development pro-
grams) may provide children with opportunities to 
improve social skills (e.g., communication, coop-
eration, conflict resolution, and teamwork) and 
develop friendships in an environment where there 
is little pressure on their performance [42, 46–48]. 
Boys may feel more comfortable in such a setting 
than in physical activity which they associate with 
competition [42].

Alternatively, the interaction in the current study 
could reflect that arts and crafts are a means of per-
sonal expression and creativity or even that these 
activities are more conducive to collaborative play 
and interpersonal communication among boys [49]. 
Previous research has linked sport participation to 
more aggressive behavior in boys [50]. Reduced 
anger control might be an unwanted side effect of 
exercise intervention in boys, even with behavioral 
structure. In this study, this is more likely regression 
to the mean and Type 1 error due to the slightly 
higher baseline level of anger control in boys in the 
exercise group, though this difference was not statis-
tically significant (Fig. 2a). Also, the anger scale was 
not very reliable in this sample.

A limitation of this study was that participants 
and measurement staff were not blinded to interven-
tion condition. We did not have enough nonblack 
participants to test for race differences. The study 
was not powered to detect 3-way interactions; there-
fore, those results may be sample-specific. There was 
not a no-intervention control group. Questionnaires 
were read to some children if needed; this was not 
adjusted in the analyses.

The current study tested the effect of exercise or 
sedentary recreational interventions on QOL, neg-
ative mood, and self-worth of predominantly black 
children who are overweight. Although exercise 
did result in health benefits to the children that 
were not seen in the sedentary group, the overall 
benefits of both interventions on psychological fac-
tors were largely similar. In conclusion, some of the 
psychological benefits of exercise programs in prior 
studies with children are probably attributable to 
program elements other than exercise, such as adult 
attention, behavioral structure (rules, routines, and 
adult-led activities), interaction with peers, and 
reduction in television watching and similar pur-
suits. Afterschool programs are beneficial to child 
development, and a major component of success-
ful afterschool programs is the staff leading them 
[44]. Having a structured environment and support-
ive staff can help children in afterschool programs 
improve academically and socially, and keep them 
from engaging in risky behaviors [44]. Positive 
adult-child relationships are a major factor in a 
child’s cognitive development, social skills learn-
ing, and academic advancement [47]. Although 
physical activity programs are certainly needed to 
support physical health, provision of quality adult-
led after-school programs may be more essential for 
psychosocial health in children.
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