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ABSTRACT

Background: Autism spectrum disorder (ASD) is increasing due to several reasons, such as digitalization,
an increase in ready-made food consumption, and difficult living conditions.

Materials and Methods: This review assesses the significant benefits of different physical activities for
people with ASD. This review assesses the significant benefits of different physical activities for people
with ASD. A comprehensive search of six databases (CINAHL, Clinical Trials, Cochrane, PEDro, PubMed,
and Web of Knowledge) was conducted using the following medical keywords and phrases: effects of
exercise on ASD, ASD and exercise interventions, ASD and motoric development.

Results: The developmental problems experienced by these individuals who cannot participate in the
education system and the fact that they move further away from social life with each passing day without
education create intense concern for both families and authorities. On the contrary, studies continue at an
increasing pace to more effectively increase the quality of life of individuals with ASD.

Conclusion: It has been proven that different exercise studies carried out by different branches provide
development in ASD both physically and mentally.

Keywords: Autism Spectrum Disorder; Physical Development in Autism; Training Methodology on
Autism; Psychological Development

Abbreviations: ASD: Autism Spectrum Disorder; ADDM: Autism and Developmental Disability
Monitoring; BOMYT: Briiininks-Oseretsky Motor Proficiency Test

Introduction

Autism Spectrum Disorder (ASD) is defined as conditions that
cause people’s quality of life to decrease and cause impairments in
their social relationships, time periods, communication, and physical
and mental development (Cottenceau, et al. [1,2]). The general view of
ASD overlaps with problems in verbal or non-verbal communicative

and social communication (Centelles, et al. [1]). Problems such as lack
of social communication skills, deficiency or deprivation in simple vi-
tal activities, lack of development in educational life, and disorders
in speaking ability can be observed in people with autism. However,
association may occur in the presence of obsessive movements or ac-
tions (Loukusa, et al. [3]). Individuals with OBS have significant devel-
opmental problems in gross and fine motor skills. It has been found
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that the participation of individuals with autistic spectrum disorders
in social and physical activities is achieved through well-designed,
purposeful studies to regulate stereotyped behaviors, increase appro-
priate responses, enhance their perceptual development, and estab-
lish eye contact, which will increase their social skills. When physical
activities are individually designed, they play an important role in
the development of physical activity behavior in children with ASD
(Obrusnikova & Miccinello [4]).

Despite intensive research, the causes of ASD are still unclear,
but although researchers have focused on the fact that the condition
may be genetically based, they believe that environmental and bio-
logical factors significantly outweigh this. The effectiveness of early
intervention in treating ASD is very high. However, they also report
that intervention at any age makes a difference in the quality of life
of the individual.There is no single best treatment for ASD to improve
quality of life. On the other hand, trials of different treatments [e.g.,
physiotherapy, behavioral intervention, speech/language therapy, or
occupational therapy] have shown significant effects on quality of life
and adjustment to life in clinical practice (Cottenceau, et al. [1]).The
main purpose of these therapeutic interventions has been measured
to be beneficial in the control of generalized or difficult-to-control
situations [aggression, atypical behaviors, repetitive behaviors, and
self-harm] often seen in children with ODD. Symptoms of ASD usually
appear before the age of 3. Studies have shown that since the early
1990s, reports of much higherthan expected ASD prevalence esti-
mates, as a result of growing public concern and a steady increase
in the number of children receiving services for ASDs, have led to the
need for systematic public health surveillance and monitoring of the
development and increase of ASDs (Rice, et al. [5]).The Autism and
Developmental Disability Monitoring (ADDM) Network is an active
surveillance system that records and analyzes the prevalence of ASDs
in the United States and identifies the conditions of parents or guard-
ians and other characteristics of children with ASDs. In the ADDM
network data on the prevalence of ASD among 8-year-old children in
2004 (eight regions) and 2006 (11 regions), the general estimate for
all these regions is that the prevalence of ASD was one in 125 children
aged 8 years in 2004 and one in 125 children aged 8 years in 2006. In
the United States, there has been a significant increase in the number
of children with ASD over the past two years, to one in 110 children
(CDC, [6]; ADDM, [7]).

Autism and Physical Activity

Physical activity provides physiological and psychological ben-
efits to people, but conscious and regular exercise can help control
psychological problems in all people without the need for medication.
It is emphasized that this exercise provides its effective thanks to the
positive effects such as reducing oxidative stress, as well as increasing
the blood levels of happiness hormones such as endorphins and se-
rotonin in the body (C, et al. [8]). Autism is still considered a disease
with physiological and psychological effects that cannot be treated
with medication. In addition, combined approaches such as pharma-

cological, psychotherapeutic interventions and educational treatment
to control certain behavioral symptoms such as ASD treatment, ag-
gression and insomnia, hyperactivity, repetitive stereotyped behav-
iors, and repetitive speech are beneficial to some extent. Depression,
anxiety, and conditions associated with additional psychiatric comor-
bidities are more prominent and visible in individuals with ASD, how-
ever, such conditions are proportionally 4 times higher in individuals
with ASD (Zhao, et al. [9]).

There is evidence that many different approaches to the provi-
sion of high-quality physical education for people with autism have
positive outcomes, rather than one proven method of success. How-
ever, there is little doubt that physical education and physical activ-
ity contribute to a positive school experience. It can be difficult to
provide high standard physical education to a student with ASD, but
effectively planned physical education plays an active role in devel-
oping creativity, planning, perseverance, achievement, and a sense of
worth. Organized, varied training programs can be an effective and
necessary way of improving skills and increasing the transfer of ba-
sic skills.A quality program that is well-designed, planned, delivered,
evaluated, and adapted can be more effective than many other stud-
ies. It is believed that changing teaching approaches and applying in-
tervention strategies to ensure the full integration of students with
autism into their educational and living environments, coupled with
peer awareness, will also contribute to integration and the effective-
ness of the exercise (Ozen & Havadar [10]).

In their study (Bueno, et al. [11]) stated that it is an accepted fact
that, as a result of intervention with physical activities, mild to moder-
ate depression is controlled compared to cognitive behavior therapy
and basic antidepressant drugs, and symptoms such as aggression,
insomnia, hyperactivity, and repetitive stereotypic behaviors, which
are now generally seen, decrease and disappear in some individuals.
Planned and continuous physical exercise stimulates many organs
necessary for the secretion of cytokines or metabolic hormones that
affect the healthy functioning of the whole body and the brain. Cyto-
kine release stimulated by exercise has a significant effect on modu-
lating neuroinflammation and neuronal metabolism caused by false
brain function (Bueno Antequera & Munguia Izquierdo [11]).

(Dewey, et al. [12]) compared and evaluated the motor perfor-
mance of 49 children with autism, developmental coordination disor-
der, and hyperactivity disorder, with an average age of 10.2 years, and
typically developing children using the Briiininks-Oseretsky Motor
Proficiency Test (short form) (BOMYT). As a result of the research,
while the total BOMYT score for autistic children was 38.6, it was 43.6
for the children with developmental coordination disorder, 59.8 for
the children with attention deficit hyperactivity disorder, and 62.1
for the typically developing children. This study has shown us that a
person with ASD lags other people in terms of motor disability. In this
measure, the BOMYT motor disability criterion is scored if the total
score is below 42 points. They reported that 80% of all children with
autism have motor disabilities, depending on their habits. (Derew,
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et al, 2007) Parents of people with autism spectrum disorder can be
just as withdrawn from social life as people with ASD. This situation
affects families as well as individuals with ASD. It limits the lives of
parents and other family members and can cause financial and moral
problems. In short, the quality of life of the whole family can be neg-
atively affected when there is an individual with ASD in the family.

A well-planned training plan will help the individual develop
skills such as ordering, paying bills, developing social relationships,
participating in group games, and speeding up the process of adapting
to life by increasing the individual’s self-confidence. It provides. The
contribution of physical education to academic skills is considerable.
Studies emphasize that thanks to sports training, the problems of the
autistic person, such as concentration and following instructions,
are solved, and the coordinators in special and inclusive education
listen more and contribute to his development. In addition, through
sports training, the ability to recognize colors, know and distinguish
grain and number concepts, or receive multiple instructions can be
improved thanks to these educational games and exercises. It is well
known that developmental differences in academic, social, and self-
care skills are interrelated. A person who lacks academic skills cannot
pay bills, cannot use traffic lights, and may have difficulty completing
social tasks, which can lead to problem behavior. Therefore, sports
training is an important tool to improve the quality of life of individu-
als with ASD and their family members.

(Taner, et al. [13]) conducted a study with six autistic individu-
als aged 16-23 who were found to have weak basic motor skills and
were given basic sports training according to their characteristics.
In this study, tests of the self-care and social and academic skills of
individuals with autism were applied to a 16-week sports training
program. Data from the pre-tests was input into pre-designed infor-
mation forms. Based on these tests and needs, a sports training pro-
gram was prepared. The exercise training consisted of training 4 days
a week for 7 hours a day for 16 weeks. In addition to evaluating the
pre- and post-test results of the vertical jump, standing long jump,
flexibility, and paw strength (left and right) parameters, the study also
determined self-esteem scores. As a result of the study, a significant
improvement in their physical abilities was achieved, and an increase
in their self-esteem scores was also observed. It was found that the
development of academic skills and self-esteem in individuals, even in
this short period, is related to physical development. Therefore, phys-
ical growth,skill growth, personal growth, and social skill growth in
life are reported to improve the quality of communication in relation-
ships with family and the environment (Taner, et al. [13]).

Effects of Physical Activity Methods on Autism

Physical activity plays an important role in the quality of life of in-
dividuals with ASD and is widely regarded as an effective strategy for
improving physical fitness. It is recognized that physical activity is of
great importance in reducing maladaptive and stereotyped behavior
and aggressive and antisocial behavior, as well as improving physio-

logical and psychological health. A well-organized exercise program
makes a significant contribution to individuals with ASD in terms of
attention, perception, and communication, as well as academic per-
formance (Chen, et al. [6]). In (Bahrami, [14]) study, stereotypic be-
haviors of individuals with ASD using a martial arts program were as-
sessed with a 60-minute program, four days per week, for 14 weeks.
As a result of the study, a significant reduction in stereotypic behav-
iors was observed. (The Gilliam Autism Rating Scale, 2nd Edition,
was used) (Bahrami, [14]). Similarly, in another study, a significant
decrease in stereotypic behaviors of children with ASD was observed
in measurements of stereotypic behaviors of children with ASD with
horse riding practice (60-minute session/week/10 consecutive
weeks) (Aberrant Behavior Checklist—community scale was used).

It has also been measured that riding significantly improves
adaptive behavior, including social sensitivity and social interactions,
as well as communication and daily living skills in children with ASD,
as measured by parental reports in studies (Gabriels, et al. [15]). (Ke-
skin, et al. [16]) designed a training program with different levels and
types of land and pool exercises to improve motor performance and
reduce stereotypic behaviors in children aged between 4 and 11. 39
children with autism participated in the study, and a statistically sig-
nificant increase in upper and lower extremity coordination, reaction
time, visual motor control, and BOTMY total score was observed after
training. The exercise program was found to have a positive effect on
gross and fine motor skills in all autistic children. Comparisons were
made with study and exercise programs. It has been shown (Keskin,
et al. [16]) that the study of children with special needs who have
been diagnosed with autism and learning disabilities, together with
interactive movement activities, contributes more to their develop-
ment. In their study (Lourenco, et al. [17]) conducted a study on 16
children (13 boys and 3 girls) diagnosed with ASD, aged 4-8, in two
groups of eight children each.

The study found significant improvements in motor skills
throughout the intervention program because of trampoline training
(1 session per week, 30 minutes for 45 days) in a fully equipped gym
with various types of trampolines. While no significant difference was
observed between the experimental and control groups at the begin-
ning of the study, when compared at the end of the study, it was ob-
served that there was significant progress in fine motor integration,
bilateral coordination, agility, and balance between the experimental
and control groups. Considering the results described in this study,
trampoline-based training significantly contributed to the improve-
ment of both motor proficiency and the strength of the lower limbs.
Considering that children with ASD have balance problems, it is nec-
essary to improve them. It has been observed that trampoline training
makes a significant contribution both to eliminating the weaknesses
in the muscle development of these children and to the active endur-
ance and development of the abdominal area, which is important for
balance (Lourenco, etal. [17]).
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Discussion

The consensus is that ASD causes an observable decrease in the
social interactions and social sensitivity of individuals. Many studies,
including the land and pool studies conducted by (Keskin, et al. [16]),
the trampoline studies conducted by (Lourenco, et al. [17]) and the
studies conducted by (Bahrami, [14]) show us that exercise improves
the physical condition of individuals with ASD. In addition, it provides
improvements in behavioral patterns related to social interaction and
social sensitivity. Concentration is a major barrier to learning and
perception for people with ASD. Without healthy focus, the work re-
quired to develop other skills cannot be carried out properly. In stud-
ies conducted by (Nicholson, [18]) it was observed that individuals
diagnosed with autism increased their focus time by approximately
7.5% on average with a 15-minute running exercise performed with
the subjects (Nicholson, [18]).

(Tse, [19]) performed exercise with brisk running in his 12-week
study on 27 children with ASD in the 8-12 age group, including 15
subjects and 12 control groups. The exercise consisted of a 5-minute
warm-up, a 20-minute run, and a 5-minute cool-down. The study, a
family survey on emotion regulation and behavioral functioning,
found that the study resulted in positive developments in the chil-
dren’s emotion regulation and behavioral functioning (Tse, [19]). In
their study (Sarabzadeh, [20]) randomized 18 individuals with ASD
between the ages of 6 and 12 into experimental and control groups.
The experimental group underwent a six-week Tai Chi Chuan pro-
gram, each session lasting 60 minutes, for a total of 18 sessions. Their
study, which used pre-and post-test scores and the M-ABC test to
assess motor skills, found that the Tai Chi Chuan training program
provided individuals with physical characteristics such as hand-foot
coordination, muscle tone, sensory homogeneity, and body aware-
ness, as well as psychological development such as self-confidence.
Studies show that physical exercise has a recognized contribution to
the treatment of many existing psychiatric disorders.

It stimulates molecular effects that induce an anti-inflammatory
state resulting from a chronic pro-inflammatory state in the central
nervous system, as well as its positive contribution to many physio-
logical muscles. Due to the potential for pro-inflammatory events in
ASD, positive development from exercise has proven its effectiveness
both theoretically and practically through many studies. Because the
anti-inflammatory formations that occur because of the effects of ex-
ercise affect the regulation of neurotransmitters, physical exercise
has an important role to play in regulating the inflammatory condi-
tions that cause psychological distress as well as reduced body mass
in children with ASD (Tse, etal. [19,21-23]).

Conclusion

As a result, human beings need physical activity for their health,
even if it is a little more than their daily routine for their physiolog-

ical and structural health. Therefore, exercise makes a positive con-
tribution to both healthy individuals and individuals with ASD. The
introversion of individuals with autism in social and communicative
communication forces them to participate in sports activities and
communicate socially with people. This makes them more open to the
sedentary lifestyle of autistic patients. This not only affects the overall
health of autistic patients but also deprives them of social adaptabili-
ty. Physical activities provide individuals with autism the opportunity
to communicate with others, whether done in a group or with an in-
structor. As people with ASD are less skilled than non-autistic children
of the same mental age, particularly in play-based education, research
can help these children to approach other children’s play levels, use
play as a means of communication with other children, and provide
guidance on how to set up play with other children. Stereotyped be-
havior is one of the fundamental deficits of autistic patients, consist-
ing of a series of repetitive, purposeless, and meaningless behaviors.

The effect of physical activity in reducing stereotyped behaviors
of autistic patients is that the stimulation obtained by the physical
activities of autistic patients has a similar internal effect mechanism
as the stimulation produced by stereotyped behaviors, and this can
bring comfortable sensory stimulation to individuals with autism.
This also contributes to preventing children from being distracted by
stereotyped movements and behaviors during their education period.
ASD creates many developmental delays in individuals. Many studies
have shown that exercise contributes to all these goals in terms of
keeping these conditions stable and improving, allowing individuals
to continue their lives comfortably and reducing the care burden on
their families. In summary, the literature recognizes a wide range of
benefits of physical exercise studies on symptomatology in the ASD
population. The effectiveness of many working styles in exercise has
been observed and their contributions are obvious. However, ASD is a
condition that encompasses many different conditions. Monotonous
work reduces developmental standards. It seems that organizing the
exercises in a way that provides both psychological and physiologi-
cal effects to all parts of the brain makes the exercises more effective.
It is seen that having equipment such as a trampoline in addition to
standard body activities such as walking in the working methodology
will contribute to getting rid of monotony with its physiological con-
tribution. We also believe that integrating intelligence-training argu-
ments and tasks-related studies into the studies within the program
will contribute significantly to the individual in terms of success and
self-confidence.

Acknowledgement

We would like to express our special thanks of gratitude to Zeinab
REZAEE for her very successful contribution to the literature research
process and unique academic support in the publication during the
process of this review article.

Copyright@ : Onur Oral | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008420.

44849


http://dx.doi.org/10.26717/BJSTR.2023.53.008420

Volume 53- Issue 3

DOI: 10.26717/BJSTR.2023.53.008420

Conflict of Interest

The author certifies that there is no conflict of interest with any

financial organization regarding the material discussed in the manu-

script.

Funding

The author certifies that there is no funding from any financial

organization regarding the material discussed in the manuscript.

Author’s Contributions

All authors read and approved the final version of the manuscript.

References

1.

Cottenceau H, Roux S, Blanc R, Lenoir P, Bonnet Brilhault, et al. (2012)
Quality of life of adolescents with autism spectrum disorders: Compari-
son to adolescents with diabetes. European child & adolescent psychiatry
21(5): 289-296.

Russell G, Golding ], Norwich B, Emond A, Ford T, et al. (2012) Social and
behavioural outcomes in children diagnosed with autism spectrum disor-
ders: A longitudinal cohort study. Journal of Child Psychology and Psychi-
atry 53(7): 735-744.

Loukusa S, Leinonen E, Kuusikko S, Jussila K, Mattila ML, et al. (2007) Use
of context in pragmatic language comprehension by children with Asperg-
er syndrome or high-functioning autism. Journal of Autism and Develop-
mental Disorders 37(6): 1049-1059.

Obrusnikova I, Miccinello DL (2012) Parent perceptions of factors influ-
encing after-school physical activity of children with autism spectrum dis-
orders. Adapted physical activity quarterly 29(1): 63-80.

Rice CE, Baio ], Van Naarden Braun K, Doernberg N, Meaney FJ, etal. (2007)
for the ADDM Network. A public health collaboration for the surveillance
of autism spectrum disorders. Paediatr Perinat Epidemiol 21: 179-190.

(2009) CDC. Prevalence of autism spectrum disorders-Autism and Devel-
opmental Disabilities Monitoring Network, United States, 2006. MMWR
58 (No. SS-10).

(2012) Autism and Developmental Disabilities Monitoring Network
Surveillance Year 2008 Principal Investigators. Prevalence of autism
spectrum disorders autism and developmental disabilities monitoring
network, 14 sites, United States, 2008. Morbidity and Mortality Weekly
Report: Surveillance Summaries 61(3): 1-19.

ChenZ, Lan W, Yang G, LiY, Ji X, et al. (2020) Exercise intervention in treat-
ment of neuropsychological diseases: A review. Front Psychol 11: 569206.

Jin Lei Zhao, Wan Ting Jiang, Xing Wang, Zhi Dong Cai, Zu Hong Liu, et al.
(2020) brain plasticity, and depression. CNS Neurosci Ther 26(9): 885-
895.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

23.

Ozen G, Havadar T Spor, Bilim (2022) basim. pp. 296-310.

Bueno Antequera ], Munguialzquierdo D (2020) Exercise and Depressive
Disorder. Adv Exp Med Biol 1228: 271-287.

Dewey D, Cantell M, Crawford SG (2007) Motor and gestural performance
in children with autism spectrum disorders, developmental coordination
disorder, and/or attention deficit hyperactivity disorder. Journal of the In-
ternational Neuropsychological Society 13(2): 246-256.

Taner I, Ramazan F, Onbasi Si, Kavas ET (2019) Otizm Sperktrum Bozuk-
lugu olab Bireylerde Spor egitiminin 6z bakim, sosyal ve akademik beceril-
ere etkisi. Social Mentality and researcher thinkers jurnal pp. 2017-2025.

Bahrami F Movahedi A, Marandi SM, Abedi A (2012) Kata techniques
training consistently decreases stereotypy in children with autism spec-
trum disorder. Research in developmental disabilities 33(4): 1183-1193.

Gabriels RL, Agnew JA, Holt K, Shoffner, Zhaoxing P, et al. (2012) Pilot
study measuring the effects of therapeutic horseback riding on school-
age children and adolescents with autism spectrum disorders. Res Autism
Spectr Disord 6(2): 578-588.

Keskin B, Hanbay E, Kalyoncu M (2017) 5-8 Yas Grubu Otistik Cocuklar-
da Egzersiz Uygulamalarinin Sportif Performans Uzerine Etkileri.istanbul
Universitesi Spor Bilimleri Dergisi 7(2): 50-58.

Lourenco C, Esteves D, Corredeira R, Seabra A (2015) The effect of a tram-
poline-based training program on the muscle strength of the inferior
limbs and motor proficiency in children with autism spectrum disorders.
Journal of Physical Education and Sport ® (JPES) 15(3): 592-597.

Nicholson H, Kehle TJ, Bray MA, Heest JV (2011) The effects of anteced-
ent physical activity on the academic engagement of children with autism
spectrum disorder. Psychol Sch 48(2): 198-213.

Andy CY Tse (2020) Brief Report: Impact of a Physical Exercise Interven-
tion on Emotion Regulation and Behavioral Functioning in Children with
Autism Spectrum Disorder. ] Autism Dev Disord 50(11): 4191-4198.

Sarabzadeh M, Azari BB, Helalizadeh M (2019) The effect of six weeks of
Tai Chi Chuan training on the motor skills of children with AutismSpec-
trum Disorder. Journal of bodywork and movement therapies 23(2): 284-
290.

Hudson CC, Hall L, Harkness KL (2019) Prevalence of depressive disorders
in individuals with autismSpectrum disorder: A meta-analysis. ] Abnorm
Child Psychol 47(1): 165-175.

. Tarr CW, Rineer Hershey A, Larwin K (2020) The Effects of Physical Exer-

cise on Stereotypic Behaviors in Autism: Small-n Meta-Analyses. Focus on
Autism and Other Developmental Disabilities 35(1): 26-35.

Centelles L, Assaiante, Etchegoyhen K, Bouvard M, Schmitz C (2013) From
action to interaction: Exploring the contribution of body motion cues to
social understanding in typical development and in autism spectrum dis-
orders. Journal of autism and developmental disorders 43(5): 1140-1150.

Copyright@ : Onur Oral | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008420.

44850


http://dx.doi.org/10.26717/BJSTR.2023.53.008420
https://pubmed.ncbi.nlm.nih.gov/22382494/
https://pubmed.ncbi.nlm.nih.gov/22382494/
https://pubmed.ncbi.nlm.nih.gov/22382494/
https://pubmed.ncbi.nlm.nih.gov/22382494/
https://pubmed.ncbi.nlm.nih.gov/31103109/
https://pubmed.ncbi.nlm.nih.gov/31103109/
https://pubmed.ncbi.nlm.nih.gov/31103109/
https://pubmed.ncbi.nlm.nih.gov/31103109/
https://pubmed.ncbi.nlm.nih.gov/17072751/
https://pubmed.ncbi.nlm.nih.gov/17072751/
https://pubmed.ncbi.nlm.nih.gov/17072751/
https://pubmed.ncbi.nlm.nih.gov/17072751/
https://pubmed.ncbi.nlm.nih.gov/22190053/
https://pubmed.ncbi.nlm.nih.gov/22190053/
https://pubmed.ncbi.nlm.nih.gov/22190053/
https://pubmed.ncbi.nlm.nih.gov/17302648/
https://pubmed.ncbi.nlm.nih.gov/17302648/
https://pubmed.ncbi.nlm.nih.gov/17302648/
https://pubmed.ncbi.nlm.nih.gov/33192853/
https://pubmed.ncbi.nlm.nih.gov/33192853/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7415205/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7415205/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7415205/
https://pubmed.ncbi.nlm.nih.gov/32342464/
https://pubmed.ncbi.nlm.nih.gov/32342464/
https://pubmed.ncbi.nlm.nih.gov/17286882/
https://pubmed.ncbi.nlm.nih.gov/17286882/
https://pubmed.ncbi.nlm.nih.gov/17286882/
https://pubmed.ncbi.nlm.nih.gov/17286882/
https://smartofjournal.com/?mod=makale_tr_ozet&makale_id=56156
https://smartofjournal.com/?mod=makale_tr_ozet&makale_id=56156
https://smartofjournal.com/?mod=makale_tr_ozet&makale_id=56156
https://pubmed.ncbi.nlm.nih.gov/22502844/
https://pubmed.ncbi.nlm.nih.gov/22502844/
https://pubmed.ncbi.nlm.nih.gov/22502844/
https://www.researchgate.net/publication/235420679_Pilot_study_measuring_the_effects_of_therapeutic_horseback_riding_on_school-age_children_and_adolescents_with_autism_spectrum_disorder
https://www.researchgate.net/publication/235420679_Pilot_study_measuring_the_effects_of_therapeutic_horseback_riding_on_school-age_children_and_adolescents_with_autism_spectrum_disorder
https://www.researchgate.net/publication/235420679_Pilot_study_measuring_the_effects_of_therapeutic_horseback_riding_on_school-age_children_and_adolescents_with_autism_spectrum_disorder
https://www.researchgate.net/publication/235420679_Pilot_study_measuring_the_effects_of_therapeutic_horseback_riding_on_school-age_children_and_adolescents_with_autism_spectrum_disorder
https://dergipark.org.tr/en/pub/iuspor/issue/32815/332979
https://dergipark.org.tr/en/pub/iuspor/issue/32815/332979
https://dergipark.org.tr/en/pub/iuspor/issue/32815/332979
https://www.researchgate.net/publication/282654360_The_effect_of_a_trampoline-based_training_program_on_the_muscle_strength_of_the_inferior_limbs_and_motor_proficiency_in_children_with_autism_spectrum_disorders
https://www.researchgate.net/publication/282654360_The_effect_of_a_trampoline-based_training_program_on_the_muscle_strength_of_the_inferior_limbs_and_motor_proficiency_in_children_with_autism_spectrum_disorders
https://www.researchgate.net/publication/282654360_The_effect_of_a_trampoline-based_training_program_on_the_muscle_strength_of_the_inferior_limbs_and_motor_proficiency_in_children_with_autism_spectrum_disorders
https://www.researchgate.net/publication/282654360_The_effect_of_a_trampoline-based_training_program_on_the_muscle_strength_of_the_inferior_limbs_and_motor_proficiency_in_children_with_autism_spectrum_disorders
https://onlinelibrary.wiley.com/doi/abs/10.1002/pits.20537
https://onlinelibrary.wiley.com/doi/abs/10.1002/pits.20537
https://onlinelibrary.wiley.com/doi/abs/10.1002/pits.20537
https://pubmed.ncbi.nlm.nih.gov/32130593/
https://pubmed.ncbi.nlm.nih.gov/32130593/
https://pubmed.ncbi.nlm.nih.gov/32130593/
https://pubmed.ncbi.nlm.nih.gov/31103109/
https://pubmed.ncbi.nlm.nih.gov/31103109/
https://pubmed.ncbi.nlm.nih.gov/31103109/
https://pubmed.ncbi.nlm.nih.gov/31103109/
https://pubmed.ncbi.nlm.nih.gov/29497980/
https://pubmed.ncbi.nlm.nih.gov/29497980/
https://pubmed.ncbi.nlm.nih.gov/29497980/
https://journals.sagepub.com/doi/10.1177/1088357619881220
https://journals.sagepub.com/doi/10.1177/1088357619881220
https://journals.sagepub.com/doi/10.1177/1088357619881220
https://pubmed.ncbi.nlm.nih.gov/23008056/
https://pubmed.ncbi.nlm.nih.gov/23008056/
https://pubmed.ncbi.nlm.nih.gov/23008056/
https://pubmed.ncbi.nlm.nih.gov/23008056/

Volume 53- Issue 3

DOI: 10.26717/BJSTR.2023.53.008420

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2023.53.008420
Onur Oral. Biomed | Sci & Tech Res

@ @ @ This work is licensed under Creative

Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

BIOMEDICAL

RESEARCHES

& A
LN K

sy
L LA
aal .

ISSN: 2574-1241

Assets of Publishing with us

Global archiving of articles
Immediate, unrestricted online access
Rigorous Peer Review Process
Authors Retain Copyrights

Unique DOI for all articles

https://biomedres.us/

Copyright@ : Onur Oral | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008420.

44851


http://dx.doi.org/10.26717/BJSTR.2023.53.008420
http://dx.doi.org/10.26717/BJSTR.2023.53.008420

