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Abstract

Background: Although the impact of physical activity on controlling or reducing obesity has been
well documented, the components that can affect this relationship have not been well defined. Hence,
the current study aimed at examining the relationship between physical activity and adiposity in
children with a consideration of self-esteem and body-image as mediators.

Methods: This study followed a descriptive-correlational design. In Total, 384 children (average age
of 7.67 +0.82 years) from Gorgan, Iran, in 2022 participated in this study. Physical Activity Behavior
in Leisure-Time Scale, Rosenberg Self-Esteem Scale, and Multidimensional Body-Self Relations
Questionnaire—Appearance Scales were used for assessing Physical activity, self-esteem, and body-
image, respectively. BMI was calculated for assessing adiposity. Structural equation modeling was
implemented for analyzing the collected data.

Results: Our sample had relatively low levels of physical activity and boys had higher levels of
physical activity than girls (3.48 vs. 2.04 days/weeks, respectively, t=5.79, P<0.001). Physical activity
had inversely affected BMI (T=-7.769). Moreover, Physical activity positively affected self-esteem
(T=6.967) and body-image (T=4.740). Finally, self-esteem and body-image significantly mediated the
association between physical activity and BMI (P<0.001).

Conclusion: Overall, self-esteem and body-image can be considered as psychological predictors of
obesity. In addition, physical activity and obesity are critical concerns about children. Accordingly, it
is necessary to adopt appropriate strategies for enhancing active lifestyle among this population.
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1- INTRODUCTION

Adiposity simply refers to the fact or
condition of having much or too much
fatty tissue in the body. It is also a
condition of being severely overweight
or obese (1-3). It has been shown that
obesity is associated with increased risks
of cardio-metabolic disorders (4-5). In
addition, several studies have shown a
trend in global increase of overweight and
obesity in childhood and adolescence (6-
8). This has caused the World Health
Organization and various institutions in the
field of health to give a serious warning to
the health of children and adolescents (6).
Therefore, there is a serious need to
quickly detect obesity in early years of
childhood and also to find strategies to
reduce the level of obesity in children.

As a potential strategy, participating in
physical activity may control the level of
adiposity in children and adolescents. It’s
been constantly proven that ordinary
physical interest has many fitness
advantages which include preventing
persistent illnesses and untimely deaths,
enhancing physical and intellectual fitness,
and growing quality of life (9-17). As a
result, the World health organization
(WHO) offers hints for all age groups on
the amount of physical activity and
sedentary conduct. In the case of children,
WHO hints advocate that children and
young people in elderly 6-17 years need to
engage at least in 60 minutes of daily mild-
to-full physical pastime throughout the
week (18). Similarly, they need to restrict
the quantity of sedentary time, especially
the amount of recreational screen time
(18). In addition, numerous studies have
shown that Dbetter stages of physical
activity act in opposition to adiposity in
school-elderly children and teenagers (19-
30). However, previous research has
continually verified that only 20-25% of
girls and 35-40% of boys comply with
WHO’s recommendations of 60 minutes of
daily bodily interest (31-35); and are,

therefore, at risk for inactivity and its
negative consequences. Thus, it s
necessary to consistently measure the level
of physical activity and adiposity among
children as well as the association between
physical activity and adiposity. Therefore,
the first aim of this study was to
investigate the association  between
physical activity and adiposity among
children.

Although the effects of physical activity on
controlling or reducing obesity have been
well documented (19-30), the components
that can affect this relationship have not
been well defined. For example,
psychological components that can
mediate the relationship between physical
activity and obesity have not been
investigated. In fact, it has been shown that
self-esteem and body-image can be
psychological components that may
predict the obesity process (36-40).
Previous studies have shown that poorer
self-esteem and body image may
contribute to gaining weight and tending to
be obese in children and adults (36-40).
The causal nature of such relationships has
not been well recognized. In fact, it is not
clear whether psychological problems lead
to being overweight, whether overweight
leads to psychological problems, or
whether they have reciprocal relationships.
A recent review (38) concluded that
depressed individuals, in particular
adolescent women, have been much more
likely to broaden weight problems.
Another review supported an association
among  depressive  symptoms  and
overweight (41). On the other hand, it has
been shown that participating in regular
physical activities leads to better perceived
self-esteem and body-image (42-45).
However, the mediating role of self-esteem
and body-image in the relationship
between physical activity and adiposity
has not been investigated. Therefore, this
study aimed at investigating the
relationship between physical activity and
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adiposity in children with a consideration
of self-esteem and body-image as
mediators.

2- METHODS
2-1. Participants

We applied a descriptive-correlational
design. 384 children (167 girls) attending
primary schools of Gorgan, Iran, in 2022
attended this study (mean age of 7.67 +
0.82 years). The statistical sample was
selected based on a convenience sampling
method. Inclusion criteria encompassed all
primary school students with no physical
or mental disabilities. Any health problems
which disrupted our study were among the
exclusion criteria.

2-2. Measures
2-2.1. Physical activity

Physical activity was measured using the
Physical Activity Behavior in Leisure-
Time Scale (11), including three questions
scored based on an eight-point Likert scale
from zero days (0) to seven days (7). Inthe
present research, 10 experts confirmed the
validity of the Persian version of the scale
(CVI1=0.92, CVR= 0.94); and Cronbach's
alpha coefficient was calculated as 0.88.

2-2.2. Self-esteem

We used the Rosenberg Self-Esteem Scale
(46) to evaluate the teenagers’ self-esteem.
The survey consisted of 10 four-point
Likert questions with scores ranging from
strongly disagree (0) to strongly agree (3).
In the present research, 10 experts
confirmed the validity of the Persian
version of the scale (CVI1=0.88, CVR=
0.90); and Cronbach's alpha coefficient
was 0.85.

2-2.3. Body-image

Short form of Multidimensional Body-Self
Relations Questionnaire—Appearance
Scales (MBSRQ-AS) (47) was used for
evaluating body image. The MBSRQ is a
self-report inventory that assesses peoples’
attitudes towards different aspects of body

image. The MBSRQ-AS is a 34-item
scored on a 5-point scale from 1
(Definitely disagree) to 5 (Definitely
agree). In the present research, 10 experts
confirmed the validity of the Persian
version of the scale (CVI1=0.90, CVR=
0.92); and its Cronbach’s alpha coefficient
was estimated as 0.90.

2-2.4. Obesity

We calculated body mass index (BMI) for
assessing the level of obesity in children.
To this end, we assessed height and weight
of children using standard instruments.
Height was measured to the nearest 0.1 cm
and weight was measured to the nearest
0.1 kg. Then, the standard formula, weight
(kg) divided by height (m?), was used to
calculate BMI.

2-3. Data analysis

We analyzed the data using SPSS Software
version 26 and SmartPLS version 2.0.
Descriptive  analyses were used to
calculate means and standard deviations.
Normality of data was measured using
Kolmogorov-Smirnov test. Independent t
test was wused to calculate gender
differences. Pearson correlation test was
used to measure associations between
variables. Finally, we used structural
equation modeling to investigate the
structural associations between variables.
Significant levels were considered at the
alpha level of 0.05.

3-RESULTS
3-1. Demographic data
Table 1 presents demographic

characteristics (including age, height, and
weight) of our sample. A total of 384
participants (167 girls) participated in the
present study. Mean ages of boys and girls
were 761 + 086 and 7.71 = 0.80,
respectively. Independent t tests showed
no significant difference between boys and
girls, in regard to age (t=0.68, P>0.05).
Moreover, boys were significantly higher
than girls (116.33 vs. 109.49 cm,
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respectively, t=3.14, P<0.01). Finally, the
average weight of the boys was
significantly higher than that of the girls

Table-1: Demographic data

(30.99 vs. 28.02 kg, respectively, t=4.88,
P<0.001).

Variables Mean = SD
Boy (n=217) 7.61 +0.86
Age (years) Girl (n=167) 7.71 +0.80
Total (n=384) 7.67 £0.82
Boy (n=217) 116.33 + 11.25
Height (cm) Girl (n=167) 109.49 + 9.07
Total (n=384) 112.88 + 10.96
Boy (n=217) 30.99 + 6.69
Weight (kg) Girl (n=167) 28.02 + 6.99
Total (n=384) 29.96 + 6.75
3-2. Descriptive data and gender In addition, BMI of boys and girls was
differences almost identical with no significant
difference (18.54 vs. 18.33 kg/m?,

Table 2 shows the means and standard

deviations of research variables, as well as
the results of gender differences. First, it
should be noted that all research variables
were normally distributed (all P>0.05).
Descriptive data showed that boys had
significantly higher levels of physical
activity than girls (3.48 vs. 2.04
days/week, respectively, t=5.79, P<0.001).

respectively, t=0.87, P>0.05). Moreover,
the boys enjoyed a significantly higher
self-esteem in comparison to girls (13.85
vs. 11.68, respectively, t=4.63, P<0.001).
Finally, the qgirls perceived their body-
image significantly better than boys (3.53
vs. 2.62, respectively, t=3.93, P<0.001).

Table-2: Descriptive dataand gender differences

Variables Mean + SD Gender Differences
Boy(n=217) 3.84 +£0.93 t=579
Physical activity Girl(n=167) 2.04 +1.08 p< 0'001
Total(n=384) 2.96 £ 0.98 '
Boy(n=217) 18.54 + 2.56 =087
BMI Girl(n=167) 18.33 + 2.06 P> 0‘ 05
Total(n=384) 18.42 + 2.32 '
Boy(n=217) 13.85 + 3.98 =463
Self-esteem Girl(n=167) 11.68 £ 2.93 P<0 '001
Total(n=384) 12.69 + 3.53 '
Boy(n=217) 2.62+1.21 =303
Body-image Girl(n=167) 3.53+1.19 P <0 '001
Total(n=384) 3.01+£1.21 '

3-3. Bidirectional associations

Table 3 shows the results of bidirectional
associations between research variables.

As it is observed, there are significant
relationships between: 1) physical activity
and BMI (P<0.001), 2) physical activity
and self-esteem (P<0.001), 3) physical
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activity and body-image (P<0.001), 4)
self-esteem and BMI (P<0.001), 5) body-
image and BMI (P<0.001), and 6) self-
esteem and body-image (P<0.001).

3-4. Structural equation modeling

Table 4 and Figure 1 show the results of
structural equation modeling. The results
demonstrated that: 1) physical activity
inversely influenced BMI (T=-7.769), 2)
physical activity positively influenced self-
esteem (T=6.967), 3) physical activity

Table-4: Results of structural equation modeling

positively influenced body-image
(T=4.740), 4) self-esteem inversely
influenced BMI (T=-6.064), 5) body-
image inversely influenced BMI (T=-
4.903), and 6) self-esteem positively
influenced body-image (T=5.937). Finally,
self-esteem and body-image significantly
mediated the association between physical
activity and BMI (P<0.001). Results of
evaluating fitness of data showed that our
model has a good fit (GOF=0.92).

No. Path B T-value
1 Physical activity => BMI 0.549 -7.769
2 Peer Physical activity => Self-esteem 0.510 6.967
3 Physical activity => Body-image 0.395 4.740
4 Self-esteem => BMI 0.498 -6.064
5 Body-image => BMI 0.356 -4.903
6 Self-esteem => Body-image 0.502 5.937

Z P-value
7 Physical activity => Self-esteem => BMI 5.964 P<0.001
8 Physical activity => Body-image => BMI 6.731 P<0.001
6.96 -6.06
Physical
Activity -7.76
4.74 -4.90
Body-Image
Fig. 1: Structural equation modeling
4- DISCUSSION For example, psychological components

Although the effects of physical
activity on controlling or reducing obesity
have been well documented (19-30), the
components that can affect this
relationship have not been well defined.

that can mediate the relationship between
physical activity and obesity have not been
investigated. Hence, the current study
aimed to examine the relationship between
physical activity and adiposity in children
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with a consideration of self-esteem and
body-image as mediators.

Regarding physical activity, we found that,
overall, the children’s physical activity
level was very low. This findings is
consistent with those of the previous
studies (31-35), displaying that kids do not
have sufficient physical hobbies. This
indicates that these youngsters need
special attention and appropriate strategies
that help them to increase their degree of
physical pastime. Regarding gender-
related differences in physical activities,
we determined that male adolescents
engaged significantly more in physical
interests than their female counterparts.
Several  studies, using  self-report
guestionnaires or accelerometer
measurements have consistently shown
that there are significant differences
between male and female school-children
in physical activity, suggesting that boys
are significantly more active than girls (11,
13). Those findings imply that techniques
for increasing physical activities amongst
youngsters have to put special emphasis on
girls. It is asserted that the lower physical
activity among girls can be explained
through fewer opportunities for physical
activities and sports at school, parental
support, lower participation in organized
sports activities, and gender-specific
socialization in terms of sports and
movement (11, 13, 24).

Regarding adiposity, the results showed
that BMI of our sample was in the normal
range. In addition, BMI of boys and girls
was almost identical with no significant
differences. Furthermore, physical activity
had significant inverse effects on the level
of obesity of children indicating that those
children who participated more in physical
activities had lower BMI levels and those
with less participation in physical activities
experienced higher levels of BMI. This
finding is in line with those of previous
research (19-30) who emphasized regular
physical hobby as a first-rate factor of

fitness and of a healthful way of life for
maintaining the functions of the body, and
additionally as one of the factors
preventing weight problems, indicating
that bodily interest has controlling effect
on the BMI of children. These results
confirm that besides the circle of relatives
therapy related to diet change, the bodily
pastime is one of the most important
factors in childhood obesity prevention
and management (19-30).

Regarding psychological predictors of
obesity in children, our findings revealed
that both self-esteem and body-image
acted as significant mediators in the
relationship between physical activity and
obesity. They were found to have
significant inverse effects on the BMI of
children. This may confirm that self-
esteem and body-image can be considered
as psychological determinants of obesity.
If children have high levels of self-esteem
and body-image, they would experience
less BMI and vice versa. Previous studies
have shown that poorer self-esteem and
body image may contribute to gaining
weight and tending to be obese in children
and adults (36-40). The causal nature of
such relationships has not been, yet, well
recognized. In fact, it is not clear whether
psychological problems lead to being
overweight, whether being overweight
leads to psychological problems, or
whether they have a  reciprocal
relationship. Further research is needed to
explore the causal relationships between
self-esteem, body-image, and obesity in
children and youth.

4-1. Limitations of the study

A limitation to this study is that we used
self-report questionnaires to identify the
degree of the participants’ physical activity
that is restricted via self-reporting bias.
Furthermore, we used a pretty small
sample size. Similar studies with large
sample sizes should be conducted to
increase the reliability of the findings.
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5- CONCLUSIONS

Among the main findings of this
study, it can be noted that our children had
low levels of physical activity, where boys
engaged significantly more in physical
activities than girls. These findings
indicate that strategies to increase physical
activities among children should put
special emphasis on girls. Moreover,
physical activity was related to lower
levels of BMI, indicating that physical
activity has a controlling effect on the BMI
of children. Finally, self-esteem and body-
image acted as significant mediators in the
relationship between physical activity and
obesity, confirming that self-esteem and
body-image can be considered as
psychological determinants of obesity.
Overall, these findings indicate that
physical activity and obesity are vital
worries in regard to kids. Therefore, it is of
paramount importance to apply appropriate
techniques to enhance an energetic
lifestyle amongst this population.
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