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This study aims to examine the relationship between the development of motor skills and the socioeconomic status of families with body mass index (BMI) of children with autism disorder.
To this end, 68 children with autism at the age range of 6-13 years old were selected for the study. Their
parents completed Family Socioeconomic Status Questionnaire. The motor skills level of children was
measured by the Movement Assessment Battery for Children (MABC). The height and weight of children
were measured to calculate their BMI. The results of the Pearson correlation test showed that there is a
significant and negative relationship between the development of motor skills and the socioeconomic
status of families with BMI of children with autism.
The results of the linear regression test also indicated that motor development and family socioeconomic
status are predictors of BMI in people with autism (P<0.05).
It is concluded that the socioeconomic status of the family and the motor development of children with
autism are the determinants of their overweight and obesity and these factors should be considered in
the interventions for children and families.
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Introduction1
Overweight and obesity have become one of the global
challenges of the current era. While the global prevalence
of overweight and obesity in children has been reported
as 6.7% [1], some reports indicate the higher prevalence
of obesity in mentally retarded people [2] and those with
developmental disorders [3]. This is a concern because
it exacerbates the problems of these people. Autism
prevalence in children with autism is 22.2%. They are
41.1% more likely to suffer obesity [4].
Overweight and obesity in children are usually related
to medical (type II diabetics) or mental (depression)
comorbidities [5, 6]. Consequently, the increase in weight
and obesity in children with autism can harm their quality
of life, increase the costs, and lead to more exhaustion of
their parents [7]. In the US, the cost of living of people
suffering from autism is 1.4 to 2.4 million dollars during
the lifespan. To this end, it is important to find some
solutions to these problems and prevent them.
Physical activity, sleep, motor skills levels and
sedentary behaviors are among the important and effective
factors of childhood obesity [8]. The previous studies
showed that people with autism have basic problems
in motor skills, in addition to problems in speaking,
social communication and eye contact [9, 10]. Barrodi
et.al indicated that children with autism have a lowperformance level in motor skills. It is worthy to mention
that the failure in motor skills has been seen in these
children at low ages and before one-year-old [11]. This
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leads to the assumption that maybe one of the reasons for
increasing BMI is the failure in motor skills and lack of
enough physical activity in these people. Studies about
healthy people have shown that there is a significant
relationship between BMI and motor skills. For example,
D’Hondt et.al [5] showed that obscene and overweight
children have more weak performance than their peers. Di
Mister et.al [6] indicated that children with lower motor
skill levels show more tendency to increase in weight and
easily become obscene.
On the other hand, one of the effective factors on the
BMI of children is the socio-economic status of their
families [8]. In a study in South Africa, it was shown that
children from different socio-economic classes require
the prescription of physical activity [7] while the previous
studies in countries with higher incomes confirmed the
opposite [12, 13]. There is not yet a comprehensive study
to determine the relationship between socio-economic
status and motor skills level with BMI, despite the
necessity of controlling weight in people with autism
disorder. As a result, the current study seeks to answer
that is there a relationship between socio-economic status
and motor skill levels and BMI? Can we predict BMI by
using these variables?
Material and Methods
Participants
In this study, 68 children with autism in the age range
of 3-16 years old (mean=8.27, SD=3.20) were selected
and studied by referring to education and rehabilitation
centers for children with autism in Mashhad city.
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The inclusion criteria were suffering autism disorder
confirmed by psychiatrists, lack of comorbidities like
hyperactivity, mental retardation, musculoskeletal
problems, cardiovascular disease, and epilepsy. All
parents signed the informed consent forms after becoming
aware of the study procedure.
Research Design.
Tools
Movement Assessment Battery for Children-Second
Edition (MABC-2)
It is one of the most widely used and common tests for
measurement and diagnosis of motor disorders in children
that measures fine motor skills, gross motor skills, and
motor proficiency of an individual [14]. It has a defined
norm and it is used for 3-17years old age range. This test
is the result of two decades of research by Henderson
et.al [15] and has three age ranges: 3-6 years old, 7-10
years old, and 11-17 years old. This battery consists of a
checklist and descriptive instruction to diagnose children
with motor coordination disorder. This test includes a
set of gross and fine motor tasks. Tasks divide into three
sections: 1) manual dexterity skill (including skills like
placing pegs, threading and drawing a maze), 2) aiming
and catching (catching and throwing beanbag), and 3)
balance skill (one-leg balance, walking heels raised,
hopping). The total test time is about 20 to 40 minutes
[14]. This test has been validated in Iran by Akbaripour
et.al [16] and its Cronbach alpha is 0.843.
Family Socioeconomic Status Questionnaire
A socioeconomic status questionnaire was used to
measure the socioeconomic status of children. This
questionnaire has four items: income, economic class,
education, and housing. It consists of 6 demographic
questions and 5 main questions. The measurement scale
for questions in this questionnaire was the five-point scale
and the scoring is from very low=1 to very high=5.
Face and content validities of the given questionnaire
confirmed by 12 experts. Its reliability with Cronbach
alpha was 0.83.
Procedure
After coordination with centers and parents of the

participants, the selected children were examined by motor
behavior experts by MABC-2. This test was conducted in
a calm setting by the cooperation of the teachers in the
education center of children to avoid the effects of a new
setting on the performance of the participants. Parents
and teachers responded to the socioeconomic status
questionnaire. The raw scores of both tests converted to
standard scores and related coefficients by experts, using
the norms and related instructions and applied in the
statistical analysis.
Statistical Analysis
Pearson correlation test was used to determine the
relationship between the variables of the study. Linear
regression was also used to determine the predictability
of subjects’ BMI scores from their motor skill scores and
socioeconomic status. All statistical tests were conducted
by SPSS software Version 23 in α=0.05 statistical level.
Results
Table 1 indicates the demographic information of the
subjects.
The results of this study showed that from among
participants in this study, 22.9% suffer low weight and
31.4% suffer overweight. 54.7% have normal weight.
The information obtained from the socioeconomic status
of families shows that 28.6% of them are in a low class,
68.6% are in the middle class and only 2.9% are in high
class. 92.9% of children were in a low class, 2.9% in the
middle class, and 4.3% in high class in terms of motor
development.
Results of the Pearson correlation test showed that there
is a negative significant relationship between families’
socioeconomic status and BMI in children with autism
(r=0.781, p=0.001). There is also a negative significant
between fine motor skills (r=0.858, p=0.001), gross motor
skill (r=0.781, p=0.001) and motor proficiency (r=0.866,
p=0.001).
Multiple linear regression was used to determine the
likelihood of predicting autism severity by motor skills
that the results are presented in Table 2.

Table 1. Demographic information of subjects
Variable

Minimum

Maximum

Standard deviation

Mean

Age (year)

3.10

16.80

3.20

8.27

Height (m)

1.02

1.65

0.16

1.26

Weight (kg)

1.76

140

20.56

41.07

BMI

15.35

75.46

9.82

25

Socioeconomic status

6

21

3.47

12.42

Autism severity

66

151

17.65

96.61

Fine skill

1

9

1.96

3.41

Gross skill

2

22

4.86

6.67

Motor proficiency

6

66.5

15.18

28.72
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Table 2. Regression analysis for predicting autism severity from motor skills
Model

Sum of squares

Regression
Remained
Total

1877.63
229.02
2106.65

Degree of
freedom
4
65
69

Mean
squares
469.40
3.52

F

R

R2

R2adj

Sig.

133.22

0.944

0.891

0.885

0.001

Table 3. Standard and non-standard coefficients and t-statistics inserted in the regression model
Regression coefficients
B
Beta
28.94
0.414
0.261
-2.86
-1.01
1.69
1.49
-0.411
-1.12

Predictor variable
Fixed value
Socioeconomic level
Fine motor skill
Gross motor skill
Motor proficiency
As seen in Table 3, the regression model is significant.
R2adj also shows that fine motor skills, gross motor skills,
and motor proficient subscales can predict BMI up to
88%. Then, it was observed that the socioeconomic level,
fine motor skill, gross motor skill, and motor proficiency
can predict the BMI of participants.
The results obtained in table 3 indicate that
socioeconomic level with regression (0.261), fine
motor skill (-1.01), gross motor skill (1.49), and motor
proficiency (1.12) are capable of predicting BMI of
participants. Indeed, this coefficient indicates that by
increasing the predictor factors, the BMI of participants
reduces.
Discussion
This study aimed to examine the relationship between
the socioeconomic status of the family and the motor
proficiency of BMI in children with autism. The obtained
results indicated that about one-third of children with
autism suffer overweight and obesity. In other words,
the prevalence of obesity in these children is high. These
results are consistent with the results of previous studies
[1, 3, 4]. Memari et.al [3] showed that 13.3% of people
participating in their study have overweight, 11.5% were
obscene and 15.9% suffered hyperadiposis. Another
part of the results of this study indicated that children
with autism are very weak in motor proficiency. These
results were also in line with previous findings [9, 10,
17]. Bricout et.al [18] showed that people with autism
are different from the control group in motor skills like
handicrafts and rolling the ball. It should be noted that
children with autism are different from healthy children
in motivations and their performance will be weak if they
have not enough motivation [19].
The main part of the results of this study emphasizes
the relationship between the socioeconomic status
of the family and motor proficiency with BMI. The
results of this study showed that there is a positive and
significant relationship between family socioeconomic
status and BMI. This means that by increasing the
social welfare of the family, we witness overweight
162

t-statistic

Sig.

12.66
3.54
-5.67
7.49
-4.65

0.001
0.001
0.001
0.001
0.001

and obesity in children with autism. These results are
in line with the results obtained for healthy people. As
previous studies have shown, the modern lifestyle and
increase the sedentary behavior have increased the risk
of overweight and obesity in children. Besides, the results
of this study confirm the results of previous studies in
western countries that education of parents has an inverse
relationship with overweight and obesity in children [20,
21]. The socioeconomic status of the family includes
the education and income of the family. It seems that
families with higher socioeconomic levels have higher
educations. This will lead to paying more attention to the
motor activities and motor interventions for the children
and these parents have somehow used sport and physical
activity to cope with the overweight and obesity of their
children. They have also taken some steps toward healthy
nutrition due to their higher education level because there
is a direct relationship between nutrition and physical
activity with BMI. In other words, unhealthy and highcalorie diet leads to overweight and obesity in children
[4, 21]. It is also likely that families with lower income
use medications instead of motor interventions and sports
classes because the medications are covered by insurance
and they pay less cost. Using medications is accompanied
by complications like overweight and obesity in children
with autism [3]. As a result, it is suggested that the
insurance-related bodies and supporting organizations
provide sport and motor rehabilitation services insurance
for families with autistic children.
The other parts of the results of this study showed that
there is a significant relationship between motor skills
level of children with autism and their BMI. These results
confirm the results of the previous section because as said
the low-income level of family prevents them to provide
motor interventions for their children. Many of them try
to spend their medical costs for the required interventions
for their children such as speech therapy and mental
occupational therapy and they neglect the importance of
developing motor skills [9, 19]. Failure in motor skills in
children, especially children with autism, can isolate and
limit them [2]. This failure can lead them toward sedentary
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behavior that exacerbates their overweight and obesity
[2, 19, 22]. Gross motor skills consist of skills such as
running, throwing, catching, hopping, and trotting. These
motor movements are the basis for a large number of
games and sports activities. Enough development of gross
motor skills will provide more motivation to participate
in physical activity and the family will also show more
tendency to use motor interventions and sport [19]. If the
gross motor skill has done continuously and in the longterm, it will increase the calorie consumption and prevent
obesity because it involves the large muscles of the body.

Conclusion
Regarding the results of this study, it can be concluded
that the socioeconomic status of families with autistic
children is a very important and effective factor for their
BMI because it determines their lifestyles. This lifestyle
will show them to either follow the medical solutions and
medications or active lifestyle and physical interventions
and sport.
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