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Heeding the experience of existing research will allow designing future scientific research. This will
increase physical activity (PA), improve physical fitness, maintenance and improvement of health of
children with autism spectrum disorders (ASD); assist implementation of inclusion in the educational
institutions of the country. Purpose - to analyze the content of physical education programs used in
attracting children with autism spectrum disorder to physical activity and to find out domains of

The analysis of scientific articles for 2000-2019 years was done, 48 publications were selected. The search
of documents was carried out in different databases using keywords «autism», «<ASD», «physical activity»,
«fitness». Articles that studied the effect of different means (lesson programs) on the performance of
children with ASD were chosen. More than 100 English-language papers for the last 20 years were
analyzed. A systematic search for scientific data was conducted, articles that were not related to physical
activity were not taken into consideration. The search depth was 3 generations. A content analysis
of received data was conducted. The reliability of the differences between the frequency of study of
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Scientists, studying the impact of programs of PA on children with ASD, often focus on disruptive
behavioral models (31%) of these children and on their indicators of physical fitness and motor skills
(35%). Most studies analize the effects of a program using one type of PA.

Among the existing research, there is a lack of multidimensional and multimodal programs that would
combine effective means of PA. The frequency of communication and cognitive performance research
(12% and 10% respectively) significantly (p<0.05) lags behind the research of frequency of physical
and behavioral indicators in children with ASD (35% and 31% respectively). there is a lack of research
that would study different groups of indicators (physical, cognitive and indicators of problem areas of
children with ASD, behavioral and communicative) together.

physical education, physical activity, psychophysical development, mental development, inclusion,

autism, autistic spectrum disorders.

Introduction

Many teachers have difficulties in teaching children
with autistic spectrum disorder (ASD) in inclusive
classrooms. Some teachers of Physical Education (PE)
believe that it is very difficult (even impossible) to teach
students with special needs with students without ASD. In
recent years, more and more children with ASD have been
getting into the environment of educational institutions.
This is due to the general trend of increasing number of
such children worldwide, and in Ukraine in particular, as
well as opening school doors to these children through
inclusive schools, which are developing in our country.

Children with ASD have more health problems, in
particular higher rates of obesity and metabolic diseases
[1]. Also, health conditions that are caused or exacerbated
by obesity are inherent for them [2, 3], for example,
diabetes, high cholesterol level, and high blood pressure.
They have a higher risk of comorbidities [4, 5]. They
are weaker than their peers. These children often suffer
from allergies, are vulnerable to a common cold, weather
changes [5, 6]. Typical for them are hyperactivity [7],
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insomnia [8, 9].

Children with ASD typically have suboptimal level
of physical activity [10], resulting in more than twice
more likely to be obese than other children [11, 12].
Impairments in physical development [13] often leads
to disharmony of motor abilities [14, 15]. Children with
ASD have delayed formation of gross and fine motor
skills, as well as necessary domestic skills [16].

Regular physical activity is important for maintaining
a healthy weight and prevent diseases, it is one of the most
powerful means of improving the physical fitness of all
children, including persons with special needs. Physical
education has a great positive impact on children’s mental
and emotional state, helps raise awareness, attention and
ability to concentrate. Exercise affects emotional and
volitional spheres, gives the opportunity to find new
friends to actively spend time outdoors. Physical activity
(PA) is strong incentive not only for psychomotor but
also cognitive and emotional development of all students.
Most of the studies reporting positive effects of exercise
are related to healthy children. At the same time exercise
can be especially beneficial for people with disorders in
health conditions [17].
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It is known that physical exercise [18, 19], dancing,
outdoor games and sports activities (darts [20], pinball
[21], frisbee [22], croquet [23] and bowling [24]), board
games and entertainment (UNO [23] and LEGO [25])
have multiply benefits for children with ASD. PA can
considerably alleviate the numerous behavioral problems
of these children, improve indicators of social interaction
and communication, cognitive processes, enhance the
physical fitness, formation of motor skills, and quality of
life in general. Among the meta-studies there are several
which analyzed the level of PA [26], examined effects
of various means on PA on cognitive performance and
stereotyped behavior [27, 28, 29, 30] of children with
ASD. There is evidence of comprehensive research that
is only planned to be conducted [31, 32]. However, some
issues remain unclarified, for example, which groups
of indicators of children with ASD are most often to be
studied, and which require deeper analysis in terms of
the PA, which PA types are useful to combine in a single
lesson or series of lessons. This prevents justifying the
organizational and methodological provisions of rational
PA for children with ASD.

Heeding the experience of existing research will allow
designing future scientific research. This will increase PA,
improve physical fitness, maintenance and improvement
of health of children with ASD; assist implementation of
inclusion in the educational institutions of the country.

The goal of this study was to analyze the content of
physical education programs that are used when children
with autistic spectrum disorder are attracted to physical
activity and to clarify the domain of indicators that should
be investigated.

Materials and methods.

Participants and setting: Having analyzed 2000-2019
research papers, which examined the effect of PA on
children with ASD, we selected 48 publications.

Research design. The systematic search of the
literature was conducted. Search depth was 3 generations.
Articles that were not related to physical activity were not
taken into consideration.

Data collection. The search of documents was carried
out in different databases using keywords «autism» or
«ASD» and «physical activity» or «fitness», and search
connectors like «ANDy», «OR» and «NOT». We chose
articles that studied the effect of different means (lesson
programs) on the performance of children with ASD
on three levels: the title, abstract and table of content.
Articles that we selected to analyze at the level of content
were used to search for links to checklists of articles that
may have been missed during the search in the database.
Also, we performed a direct Google search of articles that
quoted chosen articles. More than 100 English-language
papers for the last 20 years have been analyzed.

Data analysis. A content analysis of received data
was conducted. The reliability of the differences between
the frequency of study of aggregates of indicators was
clarified using y-test.

038
Results

The results show that among the means of PE for
children with ASD mostly the efficacy of exercise in water
(hydrotherapy, swimming), or run/walk (outdoors or on
a simulator) was examined [33, 34, 35, 36, 37, 38, 39].
However, the substantial number of studies have shown
benefits of hippotherapy [40, 41, 42, 43] and training of
Kata technique in Eastern martial arts [18, 44, 45]. Also
a positive effect of rarely used PA means was showed,
such us, for example, simulation of riding a horse (on
the simulator) [46] or riding a pony (equitherapy) [47],
skateboarding [48] or exergaming [49] as well as learning
Greek dances [50]. Scientists have proven positive
impact of Taekwondo classes [51], gymnastic exercises
[52], fitness [53], tennis [54] and table tennis [55]. Thus,
the synthesis of the data showed that most researchers
are studying the impact of programs using one type of
PA. Only a few of them were devoted to reviewing the
effectiveness of interventional programs with complex
use of means. For example, relaxation exercises with the
means of dance and music therapy [56], a program of
mixed exercises (for example, cycling, with medicine ball)
[57], programs with different ball games [58], a program
with inclusion of basic coordination and strength exercises
[59], a program of structured physical activity with
naturally integrated elements of social interaction [60] can
be attributed to comprehensive programs. In a number of
studies, the efficiency of two different applications, such
as muscular strength and cardiorespiratory program [53],
yoga and Chinese gymnastics [61], single or triple burden
running [62], dance and exercise bike exergaming [49]
were compared. Some [63] balanced the effectiveness of
classes even of three programs: the author auxiliary cycle
therapy, voluntary cycling and total absence of cyclic
loads.

In general, as we expected, a set of physical indicators
leads among other aggregations (35%) according to the
frequency of studying indicators which belong to it (Table
1). A large number of researchers noted the improvement
of physical abilities [64, 65, 66] and motor skills [36,
47, 67] of children with ASD by means of exercise.
The indicators of physical fitness and motor skills were
investigated in studies that examined the effectiveness of
programs of PE or types of PA for children with ASD quite
often (14%). However, we found that a small portion of
research (3%) were devoted to the study of indicators of
PA (average frequency of sessions, the number of caloric
expenditure) and the body weight (4%).

According to the literature, PA helps to reduce cases
of problematic [66, 68] and aggressive behavior [56,
64]. Behavioral outcomes of children with ASD occupy
second place in the popularity of indicators which are
usually studied (31%). Such adaptive problems like self-
harm, failure to maintain eye contact, sensory sensitivity,
echolalia, irritability, etc. were often the object of study
in studies of children with ASD (17%). In terms of PA
stereotyped movements are studied in 8% of cases.
The impact of PA on secondary symptoms such as
hyperactivity, aggression and sudden mood changes (6%)
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were studied less.

Thus, our analysis shows that scientists, studying the
impact of programs of PA on children with ASD, often
focus on disruptive behavioral models (31%) of these
children and on their indicators of physical fitness and
motor skills (35%).

The frequency of research of communication indicators
for children with ASD significantly (p<0.05) lags behind
frequencies of study of two previous groups (physical
and behavioral indicators). Experts studied the changes
in social interaction skills and social understanding of
children with ASD in each sixth case (12%).

Twentieth part (11%) of research was devoted to the
study of changes in cognitive skills (4%) and academic
performance (6%) of children with ASD, which is
explained by the importance of the cognitive performance
of children of school age. The change of rates of material,
cultural and spiritual human needs and the quality of life
of children with ASD under the influence of exercise was
rarely studied (4%).

In 8% of cases, experts were exploring other indicators
such as satisfaction from classes, family relationships, the
duration of the game alone, orientation in the water, quality
of sleep, stress level, neuropsychological performance,
sensor sensitivity, etc.

Discussion

Today in the field of education and development of
children with autism there are still many unresolved
issues. One of these issues is to develop an effective
PE program aimed at improving physical performance,
mental and physical development and physical fitness of
students with ASD, to strengthen their health and eliminate
deviations. To do this, scientists are studying changes in

indicators in terms of the use of different means of PE
working with children with different ASD. However, the
ideal program has not yet prepared, as evidenced by the
lack of tendency to reduce the number of such children.

Our results showed that different comprehensive
studies are carried out infrequently because scientists
usually study only 1 (2) indicators from one aggregation
and only rarely from two aggregations. It makes it
impossible to set the relationship between different
indicators or sets of indicators and identify leading
indicators for their accented development in children with
ASD.

Although scientists often did not observe significant
differences between the performance of control and
experimental groups, they found some important trends
to improve performance in the experiment. We consider
that the formation of a comprehensive program using
potentially effective combined types of PA may provide
greater overall positive effect than the use of one
type of PA. Children may not like certain types of PA,
others cannot be implemented without the expensive
special equipment (for example, horses or swimming
pools). Therefore, it is worth continuing to explore the
possibilities of PE integrated programs that combine the
attractive but available exercise of different types of PA to
eliminate the problems of children with ASD.

We first discovered that traditional experimental
programs include studying the influence of only one type
of PA on indicators of children with ASD. Our results
confirmed the data of experts [26, 43] about the increased
interest of scientists to hydrotherapy and different cyclic
movements on land. However, we draw attention to the
fact that today there is a significant number of researchers
who proved the effectiveness of the use of hippotherapy

Table 1. The frequency of study of parameters during the study of the effectiveness of means in physical education of

children with autistic spectrum disorders (N = 48)

The set of indicators Indexes N * %
physical fitness 16 14
. motor skills 16 14
Physical . 35
weight 4
physical activity 3 3
disadaptation 20 17
Behavioral stereotype 9 8 31
hyperactivity, aggression 7 6
Communication social understanding 14 12 12 **
) academic performance 7 6
Educational » . . 10
cognitive characteristics (attention, memory) 4 4
Quality of life domains of quality of life 4 4 4
pleasure from classes, orientation in the water,
other quality of sleep, neuropsychological performance, 10 8 8
sensory sensitivity, etc.
TOGETHER - 83 100%

Notes: 1) * N — number of scientific papers which analyzed these figures in their content; 2) ** — reliability of
aggregation of indicator differences from the previous figures — p<0.05
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and equitherapy and simulate riding [40, 41, 43, 46,
47] and Eastern martial arts [18, 44, 45, 51] in solving
problems of children with ASD. Therefore, these tools
deserve to be widely used in applications of PE working
with children with ASD.

It is socially important in working with this group
of children to overcome the major symptoms such as
disruptive social behavior, repetitive patterns of activity
or stereotyped behavior. However, these figures are not
often studied by researchers in the context of the varieties
PA efficiency (31%). In studies of PE industry experts
focus on the effects of improving the physical condition
(35%) of children with ASD. However, changes in some
parameters of this group, such as the PA volume and body
weight are rarely studied (3% and 4% respectively) [55, 55,
69]. Change in the PA (apart from several other indicators)
in children with ASD in the experimental conditions has
been studied, for example in the investigation of efficacy
of PA outdoors (running or skiing for 30 minutes) for 6
months, this study was based on three people at the age
of 15, 16 and 20 [ 70], there were other programs like
walking on the treadmill for 9 months [69] and playing
table tennis for 2 weeks for people aged 810 [55]. The
growth of a normal body weight in children with ASD
has also been noted by a small number of sources in the
field of PE (4%) [55, 59, 69, 71], although the problem
of overweight in children with ASD is well known from
publications of medical direction [72, 73, 74]. The values
of body weight have been measured by the specialists in
the study of the effectiveness of walking on a treadmill
[69], PE program with priority use of table tennis [55] and
programs which include basic coordination and strength
exercises [59].

Individual data available in the literature of PE
industry about the weight of children with ASD are often
contradictory. Some experts [32] reported on lagging
behind age norms of muscle in children with ASD as a
result of suboptimal amounts of PA and small volumes
of PA which was higher than the average intensity. Other
experts [75] argued that children with ASD were more
vulnerable to overweight and obesity because of less time
spent on PA and more time spent on sedentary behavior
compared to their peers with common development.
Some studies have shown that by comparing PA levels
between children with and without ASD [76] there were
no significant difference. Contradictory and partial data
encourage conducting research dedicated to studying
changes in AS volumes of different intensity in children
with ASD and related amounts of healthy body weight. If
possible, we should try to form healthy behavior patterns
in children with ASD associated with regular optimal
volume and intensity of PA sessions.

All the children with ASD, regardless of the severity
of the ASD, level 1Q, or their gender [77], had the
significantly lower level of PA than their peers with
normal development. Children with ASD took part
in sports activities less than other children [78]. The
low volumes of PA in children of older school age and
adolescents are of particular concern [79]. The intensity

of PA in children with ASD lagged behind as well as the
volume of PA: they rarely performed vigorous exercise,
compared with children without disabilities [31]. Thus,
the average time spent on PA of intermediate and upper
intermediate level of intensity after school was 17 minutes
for the youngest group and 10 minutes for the older age
group. Unfortunately, only a very small part of the time
was spent in vigorous PA (about one minute for both age
groups) [31].

Reduced competence in team games and amusements
can limit PA of children with ASD because of problems
with sensory processing (from 42% to 100% of children
with ASD according to different data) [80], the inability
to perform complex motor actions due to poor motor
skills, problems with coordination of movements and
balance [80] and the deficit of social interaction and
communication [32]. Limited amount and intensity of PA
in patients with ASD can be caused by disturbances in
behavior, motor, sensory, social and communication areas.
According to our data, the first groups of indicators often
became a subject of study sessions under the influence
of PE. But in research over the past 20 years, scientists
have not paid attention to the formation of verbal skills
in children with ASD by means of PE (12%). Different
evidence that the joint PA solves the problem of autistic
communication, increases the possibility of friendship in
a natural setting is present [33, 42, 44]. However, there is
information that individual motor tasks contribute to the
formation of social interaction of children with ASD better
than group ones [29]. This information is preliminary, and
its validity should be checked.

Studies have shown a positive effect of PA on academic
activity and academic performance [39, 81, 82] of people
with ASD, as well as improving their cognitive function
[60, 68]. It was found that every 10th research is devoted
to the issues of cognitive skills under the influence of
exercise. Thus, it was found that the frequency of research
of communication and cognitive performance (12%
and 10% respectively) under PA significantly (p<0.05)
lags behind the research of frequency of physical and
behavioral indicators in children with ASD (35% and
31% respectively).

Children with ASD showed suboptimal levels of PA,
poor motor skills and physical health [2, 6]. Because of
that researchers observed the reduced quality of life of the
children and their families [83]. Scientists rarely find out
(4%) what is the effect of regular exercise on quality of life
of children with autism [84, 85, 86]. Changes that occur
in the domains of quality of life of children with ASD
under the influence of exercise, the relationship of these
indicators with other indicators, as well as differences
between individuals with ASD of all ages have not been
studied.

Although the volume of literature on PAhow to improve
physical fitness in patients with ASD is significant, there
are problems with the research of evidence base. Due
to the inclusion of non-randomized studies, there is a
high risk of researchers’ bias. Therefore, further study is
required to understand better the extent of the benefits that
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these individuals can get during PE.
Received information by us will allow implementing
effective programs of classes.

Conclusions

1. Studies on finding effective means of PE for
children with ASD are valid. PA is able to affect positively
the problems of children with ASD in psychomotor,
cognitive, behavioral, emotional and communicative
spheres in a relatively short time.

2. The frequent study of the effectiveness of
hydrotherapy, running, walking, hippotherapy and
Eastern martial arts in solving problems of children with
ASD has been noted. Our results showed that scientists
usually study only 1 (2) indicators from one aggregation
and only rarely from two aggregations, while there is little
complex research. Among the existing research, there is a
lack of multidimensional and multimodal programs that
would combine effective means of PA.

3. The frequency of communication and cognitive
performance research (12% and 10% respectively)
significantly (p<0.05) lags behind the research of
frequency of physical and behavioral indicators in
children with ASD (35% and 31% respectively). Data on
changing the quality of life (4%), the volume of PA (3%)
and body weight (4%) of children with ASD are sporadic
and inconsistent. However, there is a lack of research
that would study different groups of indicators (physical,
cognitive and indicators of problem areas of children
with ASD, behavioral and communicative) together. This
prevents from finding out the leading figures of them for
accented development.
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