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Abstract

Background: Previous studies have shown that parental socioeconomic status directly affects the
participation of children in physical activities and consequently the improvement in their motor
competencies. Nevertheless, this issue has been less studied in children with ADHD. Therefore, the
present study was designed to investigate the associations between parental socioeconomic status and
motor competence considering physical activity as a mediator.

Methods: The present study followed a descriptive-correlational approach using structural equation
modeling (SEM). The statistical population of the study included 86 male students diagnosed with
ADHD (mean age of 8.36+1.07) who attended in a special school in Tehran. Short-Form Bruininks-
Oseretsky Battery, Parental Socioeconomic Status Scale, and Physical Activity Questionnaire for
Children were used for data collection. Pearson correlation test and structural equation modelling
were used for investigating the relationships between the research variables.

Results: The mean BMI of the participants was 16.9+1.84, placing the BMI-for-age at the 70-
percentile indicating that they have healthy weights. Children in this study were in the lower-average
level of motor competence (e.g., balance, upper limb coordination, and strength), their parents were
mostly at medium level of socioeconomic status, and the physical activity level of the children was
lower than average (M=2.23). In addition, parental socioeconomic status positively affected motor
competence (T=6.862) and physical activity (T=5.151), and physical activity positively impacted
motor competence (T=5.593).

Conclusion: Low amounts of physical activity in our sample make it necessary to find out appropriate
factors and strategies to enhance it in children with ADHD. According to our findings, education and
income of parents along with the children’s participation in physical activity may be critical concerns
for their health.
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1- INTRODUCTION

Attention Deficit/Hyperactivity
Disorder (ADHD) is a common
neurodevelopmental disorder in children
that can persist into adolescence and
adulthood. Research has shown that
children with ADHD have cognitive
problems such as attention deficit,
impulsiveness, hyperactivity, educational
difficulties, and problems with motor skills
execution. Research has shown that
children with ADHD have poorer motor
competence than normally developed
children (1-6). For example, it has been
shown that up to 50% of children with
ADHD show difficulties in executing fine
and gross motor skills such as handwriting,
balance, coordination, and gait, which
probably are related to the atrophy in their
cerebellum (1-2). Regarding  the
mechanism underlying motor difficulties
in children with ADHD, research has
proposed that disorders related to motor
processing, motor regulation problems,
and motor preparation problems may lead
to poor execution of motor skills in
children with ADHD (4-6).

Due to the poorer motor competence in
children with ADHD than in typically
developing children, it is necessary to find
out the factors affecting motor competence
among children with ADHD. A possible
factor that may impact the motor
competence of children is socioeconomic
status of parents. Indeed, several studies
have proven that socioeconomic status of
parents plays a major role in motor,
cognitive, and social developments of
children (7-13). As such, some studies
have shown that children with higher
parental socioeconomic status had better
motor competencies compared to those
with lower parental socioeconomic status
(10-13). However, effects of parental
socioeconomic status on motor
competencies among children with ADHD
has received less attention in the literature.
Therefore, the primary aim of this study
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was to examine the associations between
parental socioeconomic status and motor
competence in children with ADHD.

In addition, research on typically
developed children has shown that higher
amount of physical activity resulted in
better ~ motor  competence  (14-19).
Moreover, it has been shown that higher
parental socioeconomic status is positively
associated with the participation of
children in physical activities (20-23).
Thus, physical activity may act as a
mediator in the association between
parental socioeconomic status and motor
competence in children. However, this
issue has been less studied in children with
ADHD. Physical activity refers to any
activity or movement of the body that is
caused by the contraction and expansion of
skeletal muscles and expends energy.
Physical activity can include walking,
running, and weight lifting, picking leaves
off the floor, car washing, and house
cleaning, or even gardening. Numerous
studies confirmed the benefits of
participating in regular physical activities
among various age categories, including
children (24-28). As such, it has been
demonstrated that participating in regular
physical activity improves physical and
mental health components including
strengthening bones and muscles, recuing
chronic illnesses and premature deaths,
increasing quality of life, and enhancing
memory functions (24-28). In addition,
some evidence has shown that
participating in intense physical activity
may enhance brain structure and
functioning in children with ADHD (29-
31). Thus, it might be used as an
intervention for improving motor function
(i.e., motor competence) of children with
ADHD. Nevertheless, as mentioned
earlier, this issue has been received less
attention in the literature. Hence, the
second purpose of this study was to
examine the direct associations between
physical activity and motor competence in
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children with ADHD; and we included
physical activity as a mediator in the
relationship between parental
socioeconomic  status and  motor
competence in children with ADHD. In
total, the present study was designed to
investigate the associations between
parental socioeconomic status and motor
competence with a consideration to
physical activity as a mediator. Based on
the findings of previous studies, we
hypothesized that higher  parental
socioeconomic status will lead to higher
motor competence in children with
ADHD. Moreover, it was hypothesized
that physical activity will act as a mediator
in the associations between parental
socioeconomic  status and  motor
competence in children with ADHD.

2- METHODS

The present study followed a
descriptive-correlational approach using
structural equation modelling.

2-1. Participants

The statistical population of this study
included 86 male students diagnosed with
ADHD (mean age of 8.36x1.07) who
attended in a special school in Tehran.

2-2. Instruments

Motor competence was measured using the
short form of the Bruininks-Oseretsky test
(BOT-2) (32). This test is a set of
reference (product-based) norm tests that
assess the motor competence of people
aged 4 to 21 years. The short form of this
test includes eight tests and 14 sub-tests,
which include four sub-tests of gross
motor skills (running speed and agility,
balance, two-way coordination and
strength), three sub-tests of fine motor
skills (reaction speed, motor vision control
and upper limb speed and agility), and a
subtest measuring both motor skills (upper
limb coordination). In this study, we used
selected subtests including balance, upper
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limb coordination, and strength. In the
BOT-2 short form, the participants receive
a raw score, which is transformed to a
point score. This point score is further
transformed to a standard score, which
considers age and sex. Bruininks and
Oseretsky (32) estimated the alpha
cronbach’s reliability of this test as 0.78.
The reliability coefficient of this test for
Iranian children is reported to be 0.80 (33).
Parental socioeconomic status including
parents’ education level and household
income was measured using the scale
developed by (34). Education of parents
was categorized into low (score 1),
medium (score 2), and high (score 3)
levels. Annual household income was also
divided into low (score 1), medium (score
2), and high (score 3) levels. In the present
study, Cronbach’s a coefficient of this
scale was 0.89. In addition, physical
activity was measured using Physical
Activity Questionnaire for Children (PAQ-
C) (35). The PAQ-C is a self-administered,
7-day recall instrument with nine items,
each scored on a 5-point scale from zero to
five. In the present study, Cronbach’s a
coefficient of this questionnaire was 0.90.

2-3. Data Analysis

Descriptive statistics including mean and
standard deviation were used to describe
the research variables. Kolmogorov-
Smirnov test was used to check the
normality of research data. Pearson
correlation test and structural equation
modelling were also used for investigating
the relationships between the research
variables.

3- RESULTS

Table 1 shows the demographic data
of the participants including age, height,
weight, and body mass index (BMI). Most
importantly, BMI of the participants is
16.9, placing the BMI-for-age at the 70-
percentile indicating that they have healthy
weights.
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Table-1: Mean and standard deviation of demographic variables

Age (year) Height (cm)

Weight (kg) BMI

8.36+1.07 128.67+5.72

27.95+4.82 16.9+1.84

Moreover, the mean and standard
deviation of the research variables are
presented in Table 2. Regarding the motor
competence, it can be stated that children
in this study were in the lower-average
level of motor competence (e.g., balance,
upper limb coordination, and strength).
Regarding parental socioeconomic status,
we found that most of students were at

medium level of socioeconomic status
(M=1.62). Regarding the physical activity,
it should be noted physical activity level of
children in this study was lower than
average (M=2.23). Results of
Kolmogorov-Smirnov test showed that our
data were normally distributed (all
P>0.05).

Table-2: Mean and standard deviation of research variables

Motor Competence Socioeconomic Status Physical
Balance Coordination Strength Education Income Activity
8.12+3.51 6.49+2.72 7.33+4.19 1.92+0.67 1.31+0.77 2.23+1.84

Results of Pearson correlation test showed
that there were significant direct
associations between parental
socioeconomic status, motor competence
(r=0.594, P<0.001), and physical activity
(r=0.420, P<0.001). In addition, physical
activity was significantly correlated with
motor competence (r=0.470, P<0.001).

Furthermore, results of structural equation
modelling confirmed correlational
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findings, where parental socioeconomic
status has positively affected motor
competence (T=6.862) and physical
activity (T=5.151) In addition, physical
activity has positively affected motor
competence (T=5.593). The conceptual
model of the present study is presented in
Fig. 1. Finally, the results of model fit
showed very good fit for the research
model (RMSEA=0.06).
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Fig. 1: Conceptual model of the study
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4- DISCUSSION

Previous studies have shown that
parental socioeconomic status directly
affects the participation of children in
physical activities and consequently the
improvement in their motor competencies.
Nevertheless, this issue has been less
studied among children with ADHD.
Therefore, the present study was designed
to investigate the associations between
parental socioeconomic status and motor
competence with a consideration to
physical activity as a mediator. Here, we
hypothesized that higher  parental
socioeconomic status will lead to higher
motor competence in children with
ADHD. Moreover, it was hypothesized
that physical activity will act as a mediator
in the associations between parental
socioeconomic  status and  motor
competence in children with ADHD. First
of all, we found that the children in this
study did much less physical activities than
the levels recommended by the WHO (i.e.,
60 minutes of MVPA indicated that a child
with ADHD has a low level of physical
activity per week). These results are in line
with those of previous studies (29-31)
indicating low levels of physical activity in
children with ADHD. Given the numerous
benefits of regular physical activity (24-
28), there is a need to explore strategies
and to adopt appropriate intervention
exercises in order to increase participation
in physical activity and exercise among
children with ADHD. In the meantime,
strategies to create and increase motivation
in children with ADHD to participate
regularly in physical activity can be of
particular importance. In addition, motor
competencies of children with ADHD
(e.g., balance, coordination, and strength)
were lower than average. These results are
also in accordance with previous findings
(1-6) indicating that children with ADHD
are at risk of poor motor execution. Hence,
there is a need to find and implement
strategies and interventions to enhance the
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level of motor competencies in children
with ADHD.

Regarding parental socioeconomic status,
we found that children whose parents have
higher educational and financial conditions
have better motor competencies compared
to those  with lower  parental
socioeconomic status. The present findings
confirm our hypothesis and previous
findings on typically developing children
(7-13). These findings extend the results of
previous studies and highlight the positive
effects of parental educational and
financial status on the level of motor
functions of children with ADHD (10-13).
To find out how parental socioeconomic
status affect motor competencies in
children, we included physical activity as a
possible mediator in the associations
between parental socioeconomic status and
motor competences in children with
ADHD. As expected, we found that higher
level of parental socioeconomic status has
resulted in higher amounts of physical
activity in children with ADHD, which
confirms our hypothesis and previous
findings on typically developing children
(7-13). In addition, physical activity acted
as a significant mediator in the association
between parental socioeconomic status and
motor competence in children with
ADHD. These findings have novelties, as
previous studies have not considered
physical activity as a mediator. These
findings, also, support the ecological
systems theory (34), which holds that
children’s sports participation is affected
by a series of environmental systems
around the person, such as parental
socioeconomic status, parental support,
peer support, and school sports facilities
(34). Participating in physical activity
increases the physical fitness (mainly
muscular fitness) of children. Having
better muscular fitness may result in better
performance  in motor  functions.
Therefore, it can be suggested that children
who are more physically active have
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higher physical fitness, which leads to
better performance in motor skills.

4-1. Strengths and limitations of the
study

As strength of this study, we included
ADHD as a popular disability in children
into the study, which made it possible to
bring out novel findings on the effects of
parental socioeconomic status, physical
activity, and motor competencies in
childhood. However, a relatively small
sample size may be a limitation for this
study which makes it necessary to use
larger samples in future studies.

5- CONCLUSION

By using a cross-sectional study, we
showed that children with ADHD engage
in low amount of physical activity which
deprives them from positive benefits of
regular physical activity. Hence, finding
and  implementing  strategies  and
interventions to enhance the level of
physical activity in children with ADHD is
essential. In addition, level of motor
competencies was low in children with
ADHD, where those with higher levels of
parental socioeconomic status and physical
activity had better motor competencies. In
summary, our findings confirm that
education and income of parents along
with the ADHD children’s participation in
physical activity may be critical concerns
for their health.
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