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ABSTRACT

The prevalence of autism spectrum disorder (OSB) has been increasing worldwide for many reasons. This
situation triggers an intense concern in public health in terms of both families and authorities. Studies are
aimed at increasing the quality of life of individuals with ASD. Many studies show that various exercises
provide physical and mental development for them. This review is carried out to understand the effectiveness
of different physical activities on individuals with ASD. The study was performed by an extensive search of six
databases of CINAHL, Clinical Trials, Cochrane, PEDro, PubMed, and Web of Knowledge, with medical topics
and terms used, including autism spectrum disorder, autism and exercise intervention, and autism and motor
skill development.
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INTRODUCTION is diagnosed with ASD [3,4], in a study of 7
million school-aged children in the UK, 1 out

Auti ial t disorder (ASD
utism social spectrum disorder ( ) of every 64 children was found to have ASD

is distinguished from a neurodevelopmental
disorder. It is a mental disorder characterized
by deficits mostly in communication and
interaction, motor skills, and cognitive
functions [1]. The prevalence of ASD has been
increasing worldwide over the past 50 years.
According to the World Health Organization
(WHO), 1 out of 160 children is diagnosed with
ASD [2]. The prevalence rate is higher in the
United States. While 1 out of every 68 children

[5].

The causes of ASD remain unclear, but
the opinion among researchers that it may be
environmental [6], biological [7], and
genetically based [8] is dominant. The benefits
of early intervention are very important in the
treatment of ASD, however, it is observed that
intervention at any age makes a difference in
the quality of life of the individual [9,10].
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Although no single best treatment has
been found for ASD, different programs, such
as physical therapy, speech/language therapy,
occupational  therapy, and  behavioral
intervention, have produced beneficial effects
throughout clinical practice [11].

It has been observed that these
therapeutic interventions are effective in
controlling situations such as aggression, self-
harm, atypical behaviors, and repetitive
behaviors, although children with ASD have
different characteristics.

Currently, there is no standard
treatment for ASD. However, there are many
different ways to minimize symptoms and
maximize abilities. Most individuals with ASD
respond well to highly structured and
elaborate exercise practices [12,13]. In this
study, we will evaluate the possible pros and
cons of the studies that have been carried out
before.

1. Autism and Physical Activity

It is also known that physical activities
and exercise contribute positively to mental
health. In addition, it is known that exercise
provides extra benefits for neurological and
psychological diseases. It is emphasized that
this situation results from the positive effects of
exercise, such as the increase in the hormones
that provide the feeling of happiness and the
reduction of oxidative stress [14,15]. Currently,
autism is a disease with physiological and
psychological effects that cannot be treated
with medication. However, the treatment of
ASD requires combined approaches such as
pharmacological, psychotherapeutic
interventions, and pedagogical treatment for
self-control and certain behavioral symptoms
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such as insomnia, hyperactivity, stereotyped
behavior, and hetero-aggression.

In the 1970s, the first studies on the
positive effects of intervention with physical
exercise as an additional therapy for ASD
patients have begun [16]. Systematic reviews
and meta-analysis studies have shown the
existence of a positive association between
physical exercise and the reduction of
"stereotypical behavior" [17, 18]. Exercise is
performed with many combinations. These
combinations are made by considering the
different frequency, volume, and intensity
features based on the condition of the
individuals. However, while this performance
can be described with certain definitions, the
definition of these models for the ASD
population is not yet clear [19, 20, 21]. Exercise
reduces behavioral stereotypes and improves
cognitive function. It also develops the
psychopathological profile and reduces
aggressive behavior [22].

Poor motor coordination is a fairly
common symptom in individuals with ASD. In
these conducted studies, moderate to vigorous
physical activities were measured over seven
days using accelerometers, and physical
exercise was observed to improve physical
motor deficits in children with developmental
coordination disorders [23].

ASD causes sleep disorders in children.

This rate was found to be 44-83% among
individuals with ASD. Studies have shown
that these children have fewer sleep
disturbance patterns and less difficulty falling
asleep, with reports of overall sleep quality
given by parents of physically active children
with ASD [24]. Conditions associated with
depression, anxiety, and additional psychiatric
comorbidities develop in individuals with
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ASD. In addition, studies have claimed the
probability of such diseases is 4 times higher in
individuals with ASD [25].

In their study, Bueno-Antequera and
Munguia-Izquierdo stated that it is now a
generally accepted fact that exercise effectively
treats mild to moderate depression compared
to cognitive behavioral therapy and basic
antidepressant  drugs. Physical exercise
stimulates a few of the necessary organs to
secrete cytokines or metabolic hormones that
affect the whole body and the brain to
maintain healthy function. Exercise-induced
cytokine release has important roles in
modulating neuroinflammation,
neuroplasticity, and neuronal metabolism,
which underlie the causes of pseudo-brain
function [26].

2. Effects of Physical Activity Methodologies
on Autism

In a study carried out to evaluate the
effect of physical exercise on significant
stereotyped behaviors of individuals with ASD
related to martial arts by Bahrami et al. (2012),
the exercise program was regulated as 60-
minute sessions for four days a week for 14
weeks and essential reduction was observed in
stereotyped behaviors. In the study, Gilliam
Autism Rating Scale - 2nd Edition was used
[27]. Similarly, a significant reduction in
stereotyped behavior was observed with riding
practice (60-minute session/week/10
consecutive weeks). The Aberrant Behavior
Checklist-Community-scale was used in the
study [28]. In addition, in other riding studies
based on parental reports of children with
ASD, it is reported that riding has significantly
improved adaptive behavior, including
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responsiveness and social interactions, and
communication as well as daily living skills
[29]. Evaluations were performed with the
studies (Vineland Adaptive Behavior Scales -
Interview Edition, Questionnaire Form) and a
positive effect size of 0.9 was observed for the
studies [28]. In the study performed with
physical exercise based on coordination and
strength  exercises (2  Sessions 40
minutes/session per week for 40 weeks), a
reduction in the number of accumulated items
was observed for attention deficit, verbal
stereotypes, motor  stereotypes, social
interaction, and reactivity. In intervention
studies using jogging (20 minutes/sessions, 1-5
sessions per week, 10 sessions in total),
improvement was noted with an effect size of
3.0 in the context of stereotypical behaviors
(body shaking, biting oneself, clapping hands,
etc.). The Autistic Traits Rating Scale was used
in these two studies [30].

Focusing is a major obstacle to learning
and perception for individuals with ASD. In
the studies carried out by Nicholson et al., 15-
minute running studies with subjects, it is
reported that running increased the focus time
on given tasks by approximately 7.5% [31].

Yoga and dance practice with children
(8 sessions of 45 min/session) resulted in
significant ~ reductions in  stereotypical
behavioral symptoms [32]. A 12-week mini-
basketball training program (40
minutes/session, five sessions per week) with
children with ASD (as assessed by the
Childhood Autism Rating Scale and with
lower scores in social communication) has been
shown to provide positive results on these
children [33].

In a  published
systematic review, it was evaluated that
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exercise programs with an average frequency
of three times a week for 8 to 48 weeks and
varying session duration between 15 and 90
minutes per session had positive effects on
ASD symptomatology [34].

While  physical exercise  shows
improvements in obesity in children with ASD,
it also decreases body mass. For individuals
with ASD, apart from obesity, the incidence is
high in conditions that prevent focus, such as
high brain activity and hyperactivity as a result
of excessive energy intake. Reducing energy
intake as well as increasing energy expenditure
provides effectiveness in many physical and

cognitive controls.

Participants in a 36-week study using a
moderate treadmill walking program of 15-20
minutes daily, three days a week for children
achieved a significant increase in exercise
capacity, and a significant reduction in the
subject's body mass index was observed [35].

In a study in which individuals with
ASD played a physically active video game for
30 minutes, 4 days a week for 6 weeks, in
children, there was a reduction in body mass
and body mass index, with minimal changes in
triceps skinfolds, waist-to-hip ratios and
hamstring skinfolds [36]. In another 48-week, 2
days a week, 30-minute daily moderate
physical exercise program based on
coordination and strength exercises, it was
observed that the metabolic profile of the
individual decreased in LDL and TOTAL
Cholesterol while providing a positive increase
in HDL. However, no significant changes in
body mass were observed in these children
[37].

In the study of 46 individuals with ASD
carried out by Shanok et al. (2019), they did a
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program including golf with the subjects for 6
weeks and it was observed that the sportive
activity performed provided a measurable
benefit to these individuals' communication
skills, social skills, motor skills, and regulatory
skills. It has been reported in the study that
since golf especially requires balance and
coordination skills, hand-arm and body
coordination might improve but the exercise
will not make a significant contribution to the
cardiovascular system [38].

Tse (2020) performed the exercise with
jogging in his 12-week study on 27 children
with ASD in the 8-12 age group, including 15
subjects and 12 control groups. The study was
performed as 5 minutes of warm-up, 20
minutes of jogging, and 5 minutes of cool-
down. In the study, a family questionnaire on
emotion regulation and behavioral
functionality revealed that the study provided
positive improvements in children's emotion

regulation and behavioral functionality [39].

Tarr et al.(2020) observed in their meta-
analysis that in the studies they examined
focusing on stereotyped behaviors that most
attract and cause a decrease in their living
standards, especially in children with ASD,
exercise provides a significant effect on
reducing stereotyped behaviors. In addition, in
the study, they stated that reducing
stereotyped behaviors before focusing on the
social and functional skills of individuals
would positively affect their other skills [40].

Ketcheson et al. (2016) followed the
development of motor skills of children as a
result of exercise manipulation in a study they
conducted with a group of 20 children with
ASD aged between 4-6. The study lasted for 4
hours a day, 5 days a week, and 8 weeks. In the
study, significant gains in motor skills were
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observed in children with a series of combined
play-based  physical activity  exercises.
However, the expected result could not be
obtained because each individual with ASD

has different skills [41].

DISCUSSION

Studies have shown that ASD causes an
observable decrease in individuals' social
interactions and social sensitivity. As a result
of the study carried out by Gabriels et al.
regarding exercise with horse riding, the study
carried out by Cai and Yu. on exercise
including mini-basketball, and the study
conducted by Shanok et al. on golf exercises, it
is observed that the behavioral models of
individuals with ASD regarding social
interaction and social sensitivity were
improved [28, 33, 38].

Stereotyped behaviors are one of the
most typical determinants for individuals with
ASD. Although there are similar types of
behavior for many people with ASD, there are
different types of behavior that vary from
person to person. These stereotyped behaviors
cause many problems such as focusing,
mobility, posture, and behavior problems of
individuals and trigger them. In the study
carried out by Bahrami et al. on martial arts,
another study conducted by Gabriels et al. on
horse riding exercise, the study by Rosenthal-
Malek and Mitchell based on the strength and
coordination studies, and the study performed
by Rosenblatt et al. regarding yoga studies, all
the results stated that exercise significantly
improves the mobility as well as the
stereotyped behaviors of individuals with ASD
and increases the focus of them [27, 28, 30, 32].
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The majority of individuals with ASD
have developmental problems in motor
behavior. This can lead to further retardation
in the mental and physical development of
individuals. As the results of the study carried
out by Shanok et al. on golf exercise and the
study conducted by Ketcheson et al. on play-
based exercises designed to develop motor
skills and many other studies, whether it is
sports activities with standard movements or
specially  designed game-based exercise
studies, it was observed that they all
significantly contribute to the development of
motor skills on individuals with ASD [38,41].

It has been stated in many diagnostic
studies on ASD that as a result of the lack of
active life in these individuals and the
predominance of monotonous nutrition with
the effect of ASD, individuals may have weight
gain and cardiovascular diseases due to
lubrication in the vessels and organs. It has
been determined by many studies on exercises
that these effects are reduced and health
improvement is achieved through exercise [36,
37, 40].

Studies have shown that children with
ASD have difficulty falling asleep and have
more sleep disorders. On the other hand, it has
been observed that individuals with physical
activity levels and individuals with special
exercise  programs have an effective
improvement in overall sleep quality in
exercise studies [24, 40].

In studies, it has been accepted that
physical exercise has beneficial effects in the
treatment of many existing psychiatric
disorders by stimulating molecular effects that
induce an anti-inflammatory state on a chronic
proinflammatory state that occurs in the
periphery as well as on the central nervous
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system. Due to the current situation in
individuals with ASD, the background of
many psychiatric disorders might be formed.
Therefore, exercises make a  positive
contribution to individuals [25, 39, 40].

Since the anti-inflammatory formations
formed by the effect of exercise affect the
regulation of neurotransmitters, physical
exercise helps to decrease body mass in
children with ASD, as well as reduce
inflammatory conditions that cause
psychological attacks [25, 39, 40].

CONCLUSION

The human physiological structure
needs a certain amount of physical activity in
terms of health. For this reason, exercise
provides a positive contribution to both
healthy individuals and individuals with ASD.
In addition, all exercise studies show that
sports activities and exercise-based play
activities have positive contributions to
individuals with ASD. Studies have also
proved that these contributions not only
protect physical health but also contribute to
improving and increasing physical and
psychological health.

ASD causes many developmental delays
in individuals. It has been seen in many studies
that exercise contributes to all of these goals in
terms of preventing and improving these
situations, making the lives of individuals
easier, and reducing the burden of care on their
families.

On the other hand, there has been no
sufficient number of studies in terms of studies
on motor skills that provide the daily work
necessary for individuals with ASD to
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maintain their lives healthily. Our motor skills
are very important for us to be able to do many
simple life activities.

In summary, the literature
acknowledges a wide range of benefits of
physical exercise studies in symptomatology in

the ASD population.

Given the differences in the intensity of
the symptomatology of ASD, additional
research is required to better understand
which specific physical exercise is more
appropriate, more effective, and more inclusive
in interventions for the population with ASD.
It is recommended to provide a literature
consensus by designing exercise plans that
include specific exercise intervention protocols,
procedures  to
adolescents with ASD's commitment to and
participation in physical exercise programs,
and applicable protocols for each individual.

motivate children and
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