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Abstract

Introduction: It is both essential and significant to undertake research focused on the implementation of innovative educational
methods within autism centers.

Objective: This study seeks to investigate the impact of an intervention utilizing the Picture Exchange Communication System
(PECS) within physical education (PE) settings on the physical activity (PA) levels and social skills of children diagnosed with autism.
Methods: A quasi-experimental design featuring a pretest-posttest methodology was implemented. The sample comprised 50
children with autism. Participants were categorized into intervention (n=25; 4 girls) and control groups (n=25; 4 girls). The
intervention group participated in the PECS during PE over a span of 12 weeks. To evaluate the research variables, accelerometer and
The Autism Social Skills Profile were utilized, and the data were subjected to analysis through ANCOVA.

Results: The intervention group engaged in an average of 25.09 minutes of MVPA daily, compared to the control group's average of
26.19 minutes. In addition, the findings revealed that individuals in the intervention group demonstrated a significant
enhancement in light PA (F=15.869, P<0.001), MVPA (F=4.857, P<0.001), and social skills (F=14.746, P<0.001) from the pretest to the
posttest. In contrast, the control group did not show any significant changes.

Conclusion: Implementation of the PECS method facilitates the enhancement of social skills and increases PA levels among children
with autism.
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1. Introduction balance problems, and impairments in both gross and
fine motor skills (11,12). Engaging in regular physical
activity (PA) is essential for promoting a healthy
lifestyle across all age groups and is particularly
important for reducing the risk of several chronic
health issues (13-15). However, research reveals that a
significant number of individuals do not meet the
recommended daily PA levels, with this shortfall being
especially pronounced among those with disabilities,
including those with autism, when compared to their
non-disabled peers (16-18). Studies have consistently
shown that children with autism engage in markedly
less PA than their non-autistic counterparts (19-21). A
thorough review of the existing literature underscores
a concerning trend of increased sedentary behavior
and reduced PA levels among children with autism
relative to their peers without autism, highlighting the
need for targeted interventions to promote physical
engagement in this population (22).

The importance of social skills and engagement in

Autism is a distinct neurodevelopmental condition,
both clinically and etiologically, marked by early
deficits in social communication and interaction,
alongside a variety of repetitive and atypical behaviors
(1,2). Typically, the more specific symptoms associated
with autism manifest between the ages of 2 and 3,
although they can sometimes be identified as early as
18 months (3,4). A critical criterion for the diagnosis of
autism is a persistent impairment in social skills (2,3,5).
These social skill deficits often hinder children with
autism from forming friendships and can result in
behaviors that suggest a lack of awareness of others,
ultimately leading to social isolation (6). Additionally, a
child with autism may exhibit delayed speech
development or may be nonverbal (7). While some
children may acquire vocabulary or phrases, they often
struggle to utilize these effectively for social
communication purposes (4,8,9).

Autism often coexists with a range of physical and
motor challenges, impacting children diagnosed with
the condition (10). These individuals frequently display
a variety of movement disorders, which can manifest as
unsteady gait, poor posture, coordination difficulties,

PA for the long-term well-being of children with autism
cannot be overstated. Therefore, it is essential to
explore effective strategies and interventions that can
enhance social abilities and encourage increased PA
among this population. A well-designed physical
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education (PE) program can act as a valuable
intervention, addressing the challenges posed by
physical inactivity in children diagnosed with autism
(23,24). A program of this kind enhances not only
physical fitness but also fosters the growth of
psychomotor skills, cognitive functions, social
interactions, and emotional health in children (25,26).
Research consistently highlights the positive effects of
PE and sports on children's mental and physical
development, as well as their overall fitness (27,28). An
increase in PA is linked to enhancements in health,
cognitive abilities, and both behavioral and social skills
(23,26). Research and comprehensive meta-analyses
have shown that engaging in regular PA significantly
improves muscular and cardiovascular endurance, as
well as enhances strength and flexibility in individuals
with intellectual disabilities (24-26). Nevertheless,
there remains a significant gap in understanding the
extent to which these benefits apply to children with
autism.

The Picture Exchange Communication System
(PECS) is a technology-driven approach designed to
facilitate communication for individuals with
developmental disabilities (29). This system is
particularly beneficial in instances where typical
speech development is hindered. PECS operates
similarly to a communication board, utilizing images
to convey messages. It not only fosters communication
abilities but also significantly mitigates behavioral
issues and supports speech development (30). For
many years, the PECS training has been employed to
impart skills to individuals with autism and other
related conditions that they may struggle to acquire
independently (31). Prior to training, the individuals
may not be familiar with the subjects, verbs, and
objects involved. The methodologies applied in this
training can differ across several critical dimensions;
however, they generally focus on identifying the
essential components of the targeted skills and
selecting training objectives that combine these
elements (32). The overarching aim of these training
programs is to enhance the child’s capabilities,
encourage social interaction, teach practical skills, and
diminish negative behaviors (29). In addition, PECS is
an instructional framework designed to facilitate
nonverbal (symbolic) communication (30). A
substantial body of research has demonstrated the
efficacy of this program in enhancing learning
outcomes and developing a range of skills among
individuals with autism (30,31,33). The primary
objective of the PECS is to establish and reinforce a
communication network between the child and their
surroundings. As a contemporary educational strategy,
PECS serves as an alternative image-based
communication method that significantly contributes
to alleviating the symptoms associated with autism
(32,33). Therefore, it is crucial to comprehend the
impact of PECS on the diverse skill sets of children
diagnosed with autism.

Given the previously discussed challenges and the
variety of educational approaches available, it is both
essential and significant to undertake research focused
on the implementation of innovative educational
methods within autism centers. This research should
involve an analysis of the PECS method in the PE,
assessing its respective advantages and disadvantages.
As this study aims to evaluate the efficacy of an
intervention in PE based on PECS for children with
autism, it has the potential to address existing gaps in
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the literature. Despite the significant prevalence of
autism globally, research on this subject remains
insufficient. Given the aforementioned context, it is
evident that the impairments in language and social
skills, coupled with reduced PA levels among children
with autism, lead to adverse effects on their quality of
life. Consequently, it can be argued that interventions
designed to enhance social skills and encourage PA in
children with autism are beneficial. Furthermore, this
study addresses the scarcity of research regarding the
PECS intervention in PE for children with autism.
Hence, this study examined the effect of an
intervention based on the PECS in PE on PA and social
skills of children with autism. The findings of this
investigation will be invaluable for researchers and
educational institutions seeking to implement the
most effective strategies to improve the circumstances
of these children. The central inquiry of this study,
therefore, is whether PECS intervention methods
utilized in PE are effective in enhancing social skills
and increasing PA levels among children with autism.

2.Methods
2.1 Participants

The present study utilizes a semi-experimental
design featuring a pretest-posttest structure with a
control group. The sample size was determined using
G*Power software, with a significance level set at 0.05
and a power of 0.95. The research involved 50 children
diagnosed with autism from special education
institutions, comprising 42 boys and 8 girls. The
sample was obtained through convenience sampling
and were equally divided into intervention and control
groups (21 boys and 4 girls), all diagnosed with autism
by certified professionals. Inclusion criteria required
the consent and cooperation of parents and educators,
the absence of severe intellectual disabilities, no
comorbid disorders aside from autism, and no acute
physical illnesses. Exclusion criteria included
participation in other treatment programs, incomplete
questionnaire responses, and absence from more than
two sessions.

2.2. Measurements
2.2.1. Physical Activity

PA was assessed using an accelerometer for seven
days. To enhance compliance and ensure proper usage,
regular communication was maintained via WhatsApp.
After the monitoring period, the accelerometer data
were extracted, processed, and analyzed with the
appropriate software. The instrument's reliability was
confirmed by a Cronbach’s alpha coefficient of 0.93.

2.2.2. Social Skills

The Autism Social Skills Profile (34) serves as a tool
for assessing the social skills of children with autism.
This detailed assessment consists of 44 items designed
to evaluate a range of social behaviors in children with
autism. It can be completed by parents, educators, or
any adult familiar with the child's social interactions,
taking approximately 15 to 20 minutes to finish.
Respondents use a four-point Likert scale to rate each
item, where 1 means "never," 2 stands for "rarely," 3
indicates "often," and 4 signifies "always," with higher
scores reflecting more positive social behaviors. In this
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study, a panel of eight experts evaluated the last days (posttest) of the intervention.
questionnaire's validity, achieving a Content Validity o ]
Index (CVI) of 0.90 and a Content Validity Ratio (CVR) of 2.4. Statistical Analysis

0.92, confirming its effectiveness. Furthermore, the
reliability analysis yielded a Cronbach’s alpha
coefficient of 0.94, indicating strong internal

In this investigation, the research variables were
defined through the computation of the mean and
standard deviation (SD). The normality of the data

consistency. distribution was evaluated utilizing the Kolmogorov-

2.3 Procedure Smirnov test, with all outcomes demonstrating P>0.05.

Furthermore, an analysis of covariance (ANCOVA) was

In accordance with ethical standards, the research performed to examine the impact of the intervention

objectives were clearly communicated to both on the research variables. A significance threshold of

participants and their guardians, who were informed 0.05 was established for all statistical evaluations. Data
of their right to withdraw from the study at any point. analysis was executed using SPSS software version 27.

A consent form outlining the terms of participation

was then provided, and parents were given a copy to

sign upon agreeing to their child's involvement. One 3. Results
week prior to the start of the protocol, children,
accompanied by their parents, collected an
accelerometer from the examiner to monitor their PA
levels and sedentary behaviors. The intervention group
subsequently engaged in a three-month program,
while the control group did not receive any specialized
training during this time. At the end of the
intervention, all participants completed a post-test
under the same conditions as the pre-test.
Participation in the intervention, which integrated
PECS into PE curriculum, was mandatory. The
intervention group attended PE that employed PECS
model, aimed at promoting effective communication
among children, teachers, and peers, as well as
developing interpersonal skills through collaborative
activities over the course of three months and twelve
lessons (30,31). In contrast, the control group
participated in conventional PE characterized by
individual drills and repetitive exercises aimed at skill
development and procedural mastery. The design of
the intervention program was informed by previous
research on PECS methodologies, which included
objectives such as “learning to communicate,”
“increasing distance and persistence in
communication,” “discriminating pictures,”
“constructing  simple  sentences,”  “answering
questions,” and “commenting.” Participants completed
paper-based questionnaires on the first (pretest) and

The mean ages for the intervention and control
groups were 8.55 + 0.14 years and 8.57 £ 0.16 years,
respectively, showing no statistically significant
differences (P>0.05). Furthermore, the average BMI for
the intervention group was 17.85 + 0.85, while the
control group had a BMI of 17.80 + 0.82, with no
significant differences noted (P>0.05).

Table 1 displays the mean and SD of the PA patterns,
which include light PA, moderate PA, vigorous PA,
MVPA, and sedentary time, alongside social skills scores
during both the pretest and posttest phases across
groups. The data indicate that there are no statistically
significant differences between the intervention and
control groups regarding light PA (533.86 + 53.74 for the
intervention group and 529.54 * 52.47 for the control
group, t = 0.534, P > 0.05), moderate PA (148.85 + 13.77
and 157.43 * 12.93, respectively, t = 0.341, P > 0.05),
vigorous PA (26.84 £ 3.39 and 25.93 + 3.84, respectively, t
=-0.417, P > 0.05), MVPA (25.09 * 4.76 and 26.19 + 3.83,
respectively, t = - 0.208, P > 0.05), sedentary time
(4856.52 + 247.33 and 5869.74 * 251.70, respectively, t =
0.173, P> 0.05), and social skills (105.28 + 7.39 and 106.86
+ 7.24, respectively, t = - 0.308, P > 0.05). These findings
imply that the research groups were comparable in
terms of the study variables before the intervention
began.

Table 1. Mean and SD of PA Pattern and Social Skill Scores in the Pretest and Posttest Across Groups.

Intervention Control
Pre-test Post-test Pre-test Post-test

Light PA (min/week) 533.86 +53.74 603.84 + 61.54 529.54 +52.47 531.29 + 53.02

Moderate PA (minjweek) 148.85 +13.77 176.28 +16.65 157.43 £12.93 155.98 +11.87
__ Vigorous PA (minjweek) 26.84 £3.39 29.59 +4.41 25.93+3.84 26.10 £3.59

MVPA (min/day) 25.09 * 4.76 29.41+5.34 26.19 £3.83 25.14 +3.39

Sedentary (min/week) 4856.52 +247.33 4734.22 +242.63 5869.74 +251.70 5870.32 + 247.40

Social skills 105.28 +7.39 132.55 +12.58 106.86 +7.24 105.90 + 6.91

The results concerning the impact of the intervention and control groups. These results imply

intervention on the research variables are summarized that involvement in a PECS intervention within PE has
in Table 2. In terms of PA patterns, the data revealed resulted in increased engagement in light PA among
that participants in the intervention group children with autism.
experienced an increase of 27.43 minutes/week in their Moreover, in terms of MVPA, the data revealed that
participation in light PA from the pre-test to the post- participants in the intervention group experienced an
test (with scores of 533.86 + 53.74 and 603.84 * 61.54 for increase of 4.32 minutes/day in their participation in
the pretest and posttest, respectively). Conversely, the MVPA from the pre-test to the post-test (with scores of
control group did not demonstrate any significant 25.09 + 4.76 and 29.41 + 5.34 for the pretest and posttest,
changes in their scores (recording 529.54 + 52.47 and respectively). Conversely, the control group did not
531.29 + 53.02 in the pretest and posttest, respectively). demonstrate any significant changes in their scores
The ANCOVA analysis indicated a statistically (recording 26.19 + 3.83 and 25.14 + 3.39 in the pretest
significant effect for the group (F = 15.869, P < 0.001), and posttest, respectively). The ANCOVA analysis
highlighting a notable difference between the indicated a statistically significant effect for the group
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(F = 4.857, P < 0.001), highlighting a notable difference
between the intervention and control groups. These
results imply that involvement in a PECS intervention
within PE has resulted in increased engagement in
MVPA among children with autism.

Furthermore, regarding sedentary behavior, the
findings indicated that participants in the intervention
group experienced a reduction of 122.30 minutes per
week in their sedentary time from the pre-test to the
post-test, with pre-test and post-test scores of 4856.52 +
24733 and 4734.22 + 242.63, respectively. In contrast,
the control group showed no significant changes in
their scores, which were 5869.74 + 251.70 for the pre-test
and 5870.32 * 247.40 for the post-test. The ANCOVA
analysis revealed a statistically significant effect for the

to a reduction in sedentary time among children with
autism.

The results pertaining to social skills revealed that
participants in the intervention group exhibited an
increase of 27.27 in their social skills scores from the
pre-test to the post-test, with initial and final scores
recorded at 105.28 + 7.39 and 132.55 * 12.58, respectively.
In contrast, the control group did not demonstrate any
notable changes in their scores, which were 106.86 +
7.24 for the pre-test and 105.90 + 6.91 for the post-test.
The ANCOVA analysis indicated a statistically
significant effect for the group (F = 14.746, P < 0.001),
highlighting a meaningful difference between groups.
These results imply that engagement in a PECS
intervention within PE has contributed to an

group (F = 6.452, P < 0.001), underscoring a significant enhancement in social skills among children

difference between groups. These findings suggest that diagnosed with autism.

participation in a PECS intervention within PE has led
Table 2. Comparison of Research Variable between Groups.

EValue P-Value IS

Light PA (min/week) 15.869 <0.001 0.352
Moderate PA (minjweek) 9.541 <0.001 0.217
Vigorous PA (min/week) 1.024 >0.05 0.012
MVPA (min/day) 4.857 <0.001 0.112
Sedentary (min/week) 6.452 <0.001 0.134
Social skills 14.746 <0.001 0.156

4, Discussion

Hence, this study examined the effect of an
intervention based on the PECS in PE on PA and social
skills of children with autism. Analysis of the baseline
accelerometer data revealed that the intervention
group engaged in an average of 25.09 minutes of MVPA
daily, compared to the control group's average of 26.19
minutes. These findings indicate that the children with
autism involved in this study did not meet the
recommended guideline of 60 minutes of MVPA each
day. This trend aligns with previous studies (16,17,19,22)
that highlight a concerningly low level of participation
in health-related PA among children with autism.
Consequently, it can be deduced that insufficient PA is
a prevalent issue within this demographic.
Contributing factors may include limitations in
educational initiatives, inadequate access to sports
facilities and equipment, the financial implications
associated with certain sports, and prevailing cultural
attitudes (18,19). Therefore, it is crucial to focus on PA
behaviors of children with autism in the context of
health-related interventions and programs.

Regarding PA, the results of this study revealed that
exposing to the PECS intervention in PE resulted in an
increase in light PA and MPVA as well as a decrease in
sedentary behavior in children with autism. Although
there has been limited research on the positive impact
of participation in the PECS intervention on PA levels of
children with autism, the findings of this study align
with previous research (35) and indicate a beneficial
effect of the PECS method in PE on enhancing PA levels
of these children. Furthermore, the results of this study
revealed that the PECS intervention contributed to
improvements in social skills among children with
autism, which is consistent with earlier findings. It is
noteworthy that previous studies were conducted in
settings outside of PE, and this research adds new
insights to the existing literature by implementing the
PECS intervention within a PE context.

To interpret these findings, it can be stated that a
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notable feature of the PECS is its emphasis on the
tangible exchange of images within an interactive
setting, which enhances the interaction and social
communication abilities of children diagnosed with
autism (29). Children with autism often exhibit
reduced motivation towards social communication
responses, such as verbal praise, in contrast to more
concrete and discernible reactions, like receiving a
desired object. Furthermore, the PECS serves to initiate
communication and foster social interaction skills by
engaging children with autism through objects or
activities that capture their interest (30). The
implementation of PECS has also been associated with
an increase in spontaneous language use, as well as the
ability to make requests and express opinions through
both visual symbols and spoken language across
various contexts (31).

Impairments in various aspects of communication
and social interaction, coupled with difficulties in
emotional regulation, adversely affect a child’s capacity
to meet and respond appropriately to both personal
and external expectations (32). Consequently, this leads

to an increased susceptibility to maladaptive
behaviors. Numerous studies have provided
substantial evidence regarding the emotional

experiences and competencies of children with autism;
however, these individuals tend to exhibit heightened
negative emotions and insufficient emotional
regulation. The emotional challenges faced by children
with autism are significant, with a notable deficiency
in their ability to regulate, express, and recognize
emotions (33). These difficulties pose considerable
barriers to forming close relationships and developing
social connections. By acquiring strategies for
managing and regulating emotional experiences,
individuals with autism can enhance their
communication abilities, thereby alleviating stress in
various contexts (34). Implementing a communication
system that utilizes image exchange, along with
modifying the environment to facilitate interactions
and increase communication opportunities, can also
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promote the rapid development of social skills and
improve adaptation to their surroundings in children
with autism. It can be asserted that the PECS, with its
primary emphasis on fostering initiation in
communication through a system of reinforcers and
incentives, may effectively contribute to the
enhancement of spontaneous communication in
children with autism (32,33). As a result, improvements
in social skills and increased motivation to engage in
physical activities have been observed within the
experimental group.

This study faced several limitations that should be
acknowledged. The absence of a follow-up assessment
conducted after the intervention limits the evaluation
of the long-term effects of PECS interventions in PE. To
better understand these impacts, future research
should include follow-up assessments over extended
periods. However, a significant strength of this study is
its application of PECS interventions within PE,
providing valuable insights that can inform strategies
to improve PA among children.

4.1. Conclusion

The findings of the current study indicate that the
implementation of the PECS method facilitates the
enhancement of communication abilities and
increases PA levels among children with autism. This
advancement in skills enables these children to achieve
better control and regulation of their emotions and
feelings. Consequently, this method can be regarded as
an effective strategy for fostering emotion regulation
skills and enhancing both social skills and PA in
children with autism.

Acknowledgments

The authors is grateful to all the participants who
participated in this research.

Footnotes

Authors’ Contribution: This study was carried out solely
by the corresponding author.

Conflicts of Interest
Non to declare.

Data Availability: The data that support the findings of
this study are openly available upon request from the
corresponding author.

Ethical Approval: The author confirms that all steps and
requirements of this study comply with ethical
guidelines. Participants were informed about the
characteristics of the study and gave written informed
consent.

Funding Support
This study received no grant.

Informed Consent: Informed written consent was
obtained from all participants

Supplementary information accompanies this paper at
doi: 10.22034/PACH.2025.514405.1046

ORCIDiD

Saleh Rafiee ‘= https:/[orcid.org/0000-0003-1230-1102

24

References

1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hodis B, Mughal S, Saadabadi A. Autism Spectrum Disorder. 2025
Jan 17. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025. [PubMed ID: 30247851].

Hirota T, King BH. Autism Spectrum Disorder: A Review. JAMA.
2023;329(2):157-168. [PubMed ID: 36625807].
https://doi.org/10.1001/jama.2022.23661

Hodges H, Fealko C, Soares N. Autism spectrum disorder:
definition, epidemiology, causes, and clinical evaluation. Transl
Pediatr. 2020;9(1):55-65. [PubMed ID: 32206584]. [PubMed Central
ID: PMC7082249]. https://doi.org[10.21037/tp.2019.09.09

Lord C, Brugha TS, Charman T, Cusack ], Dumas G, Frazier T, Jones
EJH, Jones RM, Pickles A, State MW, Taylor JL, Veenstra-VanderWeele
J. Autism spectrum disorder. Nat Rev Dis Primers. 2020;6(1):5.
[PubMed ID: 31949163]. [PubMed Central ID: PMC8900942].
https://doi.org/10.1038/s41572-019-0138-4

Wang L, Wang B, Wu C, Wang |, Sun M. Autism Spectrum Disorder:
Neurodevelopmental Risk Factors, Biological Mechanism, and
Precision Therapy. Int ] Mol Sci. 2023;24(3):1819. [PubMed ID:
36768153]. [PubMed Central ID: PM(C9915249].
https://doi.org[10.3390/ijms24031819

Sharma SR, Gonda X, Tarazi FI. Autism Spectrum Disorder:
Classification, diagnosis and therapy. Pharmacol Ther. 2018;190:91-
104. [PubMed ID: 29763648].
https://doi.org/10.1016/j.pharmthera.2018.05.007
Okoye C, Obialo-Ibeawuchi CM, Obajeun OA, Sarwar S, Tawfik C,
Waleed MS, Wasim AU, Mohamoud I, Afolayan AY, Mbaezue RN.
Early Diagnosis of Autism Spectrum Disorder: A Review and
Analysis of the Risks and Benefits. Cureus. 2023;15(8):e43226.
[PubMed ID: 37692637]. [PubMed Central ID: PMC10491411].
https://doi.org/10.7759/cureus.43226

Salari N, Rasoulpoor S, Rasoulpoor S, Shohaimi S, Jafarpour S,
Abdoli N, Khaledi-Paveh B, Mohammadi M. The global prevalence
of autism spectrum disorder: a comprehensive systematic review
and meta-analysis. Ital ] Pediatr. 2022;48(1):112. [PubMed ID:
35804408]. [PubMed Central ID: PM(C9270782].
https://doi.org[10.1186/513052-022-01310-w

Joon P, Kumar A, Parle M. What is autism? Pharmacol Rep.
2021;73(5):1255-1264. [PubMed ID: 33694100].
https://doi.org/10.1007/s43440-021-00244-0

Miller HL, Licari MK, Bhat A, Aziz-Zadeh LS, Van Damme T, Fears NE,
Cermak SA, Tamplain PM. Motor problems in autism: Co-
occurrence or feature? Dev Med Child Neurol. 2024;66(1):16-22.
[PubMed ID: 37332143]. [PubMed Central ID: PMC10725993].
https://doi.org/10.1111/dmcn.15674

Belaire A, Colomer C, Maravé-Vivas M, Chiva-Bartoll O. Analysis of
the motor performance of children with ASD and its relationship
with personal and contextual variables. Int ] Dev Disabil.
2020;68(4):558-566. [PubMed ID: 35937178]. [PubMed Central ID:
PMC9351566]. https://doi.org/10.1080/20473869.2020.1843385

Odeh CE, Gladfelter AL, Stoesser C, Roth S. Comprehensive motor
skills assessment in children with autism spectrum disorder yields
global deficits. Int | Dev Disabil. 2020;68(3):290-300. [PubMed ID:
35602998]. [PubMed Central ID: PMC9122380].
https://doi.org[10.1080/20473869.2020.1764241

Dhuli K, Naureen Z, Medori MC, Fioretti F, Caruso P, Perrone MA,
Nodari S, Manganotti P, Xhufi S, Bushati M, Bozo D, Connelly ST,
Herbst KL, Bertelli M. Physical activity for health. ] Prev Med Hyg.
2022;63(2 Suppl 3):E150-E159. [PubMed ID: 36479484]. [PubMed
Central ID: PMC9710390). https://doi.org[10.15167/2421-
4248/jpmh2022.63.253.2756

Anderson E, Durstine JL. Physical activity, exercise, and chronic
diseases: A brief review. Sports Med Health Sci. 2019;1(1):3-10.
[PubMed ID: 35782456]. [PubMed Central ID: PMC9219321].
https://doi.org/10.1016/j.smhs.2019.08.006

Warburton DE, Nicol CW, Bredin SS. Health benefits of physical
activity: the evidence. CMAJ. 2006;174(6):801-9. [PubMed ID:
16534088]. [PubMed Central ID: PMC1402378].
https://doi.org/10.1503/cmaj.051351

Salar S, Jorgi¢ BM, Olanescu M, Popa ID. Barriers to Physical Activity
Participation in Children and Adolescents with Autism Spectrum
Disorder. Healthcare (Basel). 2024;12(23):2420. [PubMed ID:
39685042]. [PubMed Central ID: PMC11641502].
https://doi.org/10.3390/healthcare12232420

Must A, Phillips S, Curtin C, Bandini LG. Barriers to Physical Activity
in Children with Autism Spectrum Disorders: Relationship to
Physical Activity and Screen Time. | Phys Act Health. 2015;12(4):529-
34. [PubMed ID: 25920014]. [PubMed Central ID: PMC4490003].
https://doi.org/10.1123[jpah.2013-0271

Waizbard-Bartov E, Fein D, Lord C, Amaral DG. Autism severity and
its relationship to disability. Autism Res. 2023;16(4):685-696.
[PubMed ID: 36786314]. [PubMed Central ID: PMC10500663].
https://doi.org/10.1002/aur.2898

Gehricke ]G, Chan ], Farmer ]G, Fenning RM, Steinberg-Epstein R,
Misra M, Parker RA, Neumeyer AM. Physical activity rates in
children and adolescents with autism spectrum disorder
compared to the general population. Res Autism Spectr Disord.

Phys. Act. Child. 2025; 2(1): e514405.


https://doi.org/10.22034/PACH.2025.514405.1046
https://orcid.org/0000-0003-1230-1102
https://pubmed.ncbi.nlm.nih.gov/30247851/
https://pubmed.ncbi.nlm.nih.gov/36625807/
https://doi.org/10.1001/jama.2022.23661
https://pubmed.ncbi.nlm.nih.gov/32206584/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7082249/
https://doi.org/10.21037/tp.2019.09.09
https://pubmed.ncbi.nlm.nih.gov/31949163/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8900942/
https://doi.org/10.1038/s41572-019-0138-4
https://pubmed.ncbi.nlm.nih.gov/36768153/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9915249/
https://doi.org/10.3390/ijms24031819
https://pubmed.ncbi.nlm.nih.gov/29763648/
https://doi.org/10.1016/j.pharmthera.2018.05.007
https://pubmed.ncbi.nlm.nih.gov/37692637/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10491411/
https://doi.org/10.7759/cureus.43226
https://pubmed.ncbi.nlm.nih.gov/35804408/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9270782/
https://doi.org/10.1186/s13052-022-01310-w
https://pubmed.ncbi.nlm.nih.gov/33694100/
https://doi.org/10.1007/s43440-021-00244-0
https://pubmed.ncbi.nlm.nih.gov/37332143/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10725993/
https://doi.org/10.1111/dmcn.15674
https://pubmed.ncbi.nlm.nih.gov/35937178/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9351566/
https://doi.org/10.1080/20473869.2020.1843385
https://pubmed.ncbi.nlm.nih.gov/35602998/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9122380/
https://doi.org/10.1080/20473869.2020.1764241
https://pubmed.ncbi.nlm.nih.gov/36479484/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9710390/
https://doi.org/10.15167/2421-4248/jpmh2022.63.2s3.2756
https://doi.org/10.15167/2421-4248/jpmh2022.63.2s3.2756
https://pubmed.ncbi.nlm.nih.gov/35782456/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9219321/
https://doi.org/10.1016/j.smhs.2019.08.006
https://pubmed.ncbi.nlm.nih.gov/16534088/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1402378/
https://doi.org/10.1503/cmaj.051351
https://pubmed.ncbi.nlm.nih.gov/39685042/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11641502/
https://doi.org/10.3390/healthcare12232420
https://pubmed.ncbi.nlm.nih.gov/25920014/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4490003/
https://doi.org/10.1123/jpah.2013-0271
https://pubmed.ncbi.nlm.nih.gov/36786314/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10500663/
https://doi.org/10.1002/aur.2898
https://orcid.org/0000-0003-1230-1102

Rafiee S.

20.

21

22.

23.

24.

25.

26.

27.

28.

20.

30.

3L

32.

33.

34.

35.

2020;70:101490. [PubMed ID: 32322297]. [PubMed Central ID:
PMC7176323). https://doi.org/10.1016/j.rasd.2019.101490

Zhong T, Liu H, Li Y, Qi ]. Correlates of Physical Activity of Children
and Adolescents with Autism Spectrum Disorder in Low- and
Middle-Income Countries: A Systematic Review of Cross-Sectional
Studies. Int ] Environ Res Public Health. 2022;19(23):16301. [PubMed
ID:  36498374]. [PubMed  Central ID: PMC9738504].
https:|/doi.org[10.3390/ijerph192316301

Stanish HI, Curtin C, Must A, Phillips S, Maslin M, Bandini LG.
Physical Activity Levels, Frequency, and Type Among Adolescents
with and Without Autism Spectrum Disorder. ] Autism Dev Disord.
2017;47(3):785-794. [PubMed ID: 28066867|. [PubMed Central ID:
PMC5437850]. https://doi.org[10.1007/s10803-016-3001-4

Feng XW, Hadizadeh M, Cheong JPG. Global Trends in Physical-
Activity Research of Autism: Bibliometric Analysis Based on the
Web of Science Database (1980-2021). Int ] Environ Res Public
Health. 2022;19(12):7278. [PubMed ID: 35742529]. [PubMed Central
ID: PM(C9223278]. https:/[doi.org/10.3390/ijerph19127278

Zhao M, Chen S. The Effects of Structured Physical Activity Program
on Social Interaction and Communication for Children with
Autism. Biomed Res Int. 2018;2018:1825046. [PubMed ID: 29568743].
[PubMed Central ID: PMC5820623].
https:|/doi.org[10.1155/2018/1825046

Ferreira JP, Campos M], Ataide S. Effects of a Physical Exercise
Program on Young People and Adults with Autism Spectrum
Disorder-A Study Protocol. ] Clin Med. 2024;13(19):5740. [PubMed
ID:  39407800]. [PubMed Central ID: PMC11477064].
https://doi.org/10.3390/jcm13195740

Toscano CVA, Ferreira JP, Quinaud RT, Silva KMN, Carvalho HM,
Gaspar JM. Exercise improves the social and behavioral skills of
children and adolescent with autism spectrum disorders. Front
Psychiatry. 2022;13:1027799. [PubMed ID: 36620673]. [PubMed
Central ID: PMC9813515]. https://doi.org/10.3389/fpsyt.2022.1027799
Jia M, Zhang ], Pan ], Hu F, Zhu Z. Benefits of exercise for children
and adolescents with autism spectrum disorder: a systematic
review and meta-analysis. Front Psychiatry. 2024;15:1462601.
[PubMed ID: 39435130]. [PubMed Central ID: PMC11491325].
https://doi.org/10.3389/fpsyt.2024.1462601

Wang N, Wang Q, Liu X, Mahfooz M, Savila Z. Examining the impact
of physical education and physical skills development on
preschoolers' physical and mental health. Front Psychol.
2023;13:1000653. [PubMed ID: 36687947|. [PubMed Central ID:
PM(C9853891]. https://doi.org[10.3389/fpsyg.2022.1000653

Kliziene I, Cizauskas G, Sipaviciene S, Aleksandraviciene R,
Zaicenkoviene K. Effects of a Physical Education Program on
Physical Activity and Emotional Well-Being among Primary School
Children. Int ] Environ Res Public Health. 2021;18(14):7536. [PubMed
ID:  34299987]. [PubMed  Central ID: PMC8304760].
https://doi.org/10.3390/ijerph18147536

Charlop-Christy MH, Carpenter M, Le L, LeBlanc LA, Kellet K. Using
the picture exchange communication system (PECS) with children
with autism: assessment of PECS acquisition, speech, social-
communicative behavior, and problem behavior. | Appl Behav
Anal. 2002;35(3):213-31. [PubMed ID: 12365736]. [PubMed Central ID:
PMC1284381]. https://doi.org[10.1901/jaba.2002.35-213

Santos PA, Bordini D, Scattolin M, Asevedo GRDC, Caetano SC, Paula
CS, Perissinoto ], Tamanaha AC. The Impact of the Implementation
of the Picture Exchange Communication System - PECS on
Understanding Instructions in Children with Autism Spectrum
Disorders. Codas. 2021;33(2):e20200041. Portuguese, English.
[PubMed ID: 33978106). https://doi.org[10.1590/2317-
1782/20202020041

May R], Salman H, O'Neill S], Denne L, Grindle C, Cross R, Roberts-
Tyler E, Meek I, Games C. Exploring the Use of the Picture Exchange
Communication System (PECS) in Special Education Settings. ]
Autism Dev Disord. 2025;55(2):652-666. [PubMed ID: 38341815].
https://doi.org/10.1007/s10803-023-06194-1

Ren Y, Liu R, Sang H, Yu X. Avatar-Based Picture Exchange
Communication System Enhancing Joint Attention Training for
Children with Autism. IEEE | Biomed Health Inform. 2024;PP.
[PubMed ID: 39471110]. https://doi.org[10.1109/jbhi.2024.3487589
Alsayedhassan B, Lee ], Banda DR, Kim Y, Griffin-Shirley N.
Practitioners' perceptions of the picture exchange communication
system for children with autism. Disabil Rehabil. 2021;43(2):211-216.
[PubMed ID: 31144995].
https://doi.org/10.1080/09638288.2019.1620878

Kose S, Turer F, Inal Kaleli I, Calik Senturk HN, Ozuysal Uyar DH,
Bildik T. The Relationship Between Social Skills and Sensory Profile,
Emotion Regulation, and Empathizing/Systemizing in Adolescents
on the Autism Spectrum. ] Autism Dev Disord. 2025;55(1):59-75.
[PubMed ID: 38127185]. https://doi.org/10.1007/s10803-023-06190-5
Farrell C, Leung W. Promoting Physical Activity Levels Among
Children with Intellectual Disability Using the Picture Exchange
Communication System During Physical Education. ] Phys Educ
Recreat Dance. 2024;95(4):55-56.
http://dx.doi.org[10.1080/07303084.2024.2312064.

Phys. Act. Child. 2025; 2(1): e514405.


https://pubmed.ncbi.nlm.nih.gov/32322297/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7176323/
https://doi.org/10.1016/j.rasd.2019.101490
https://pubmed.ncbi.nlm.nih.gov/36498374/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9738504/
https://doi.org/10.3390/ijerph192316301
https://pubmed.ncbi.nlm.nih.gov/28066867/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5437850/
https://doi.org/10.1007/s10803-016-3001-4
https://pubmed.ncbi.nlm.nih.gov/35742529/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9223278/
https://doi.org/10.3390/ijerph19127278
https://pubmed.ncbi.nlm.nih.gov/29568743/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5820623/
https://doi.org/10.1155/2018/1825046
https://pubmed.ncbi.nlm.nih.gov/39407800/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11477064/
https://doi.org/10.3390/jcm13195740
https://pubmed.ncbi.nlm.nih.gov/36620673/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9813515/
https://doi.org/10.3389/fpsyt.2022.1027799
https://pubmed.ncbi.nlm.nih.gov/39435130/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11491325/
https://doi.org/10.3389/fpsyt.2024.1462601
https://pubmed.ncbi.nlm.nih.gov/36687947/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9853891/
https://doi.org/10.3389/fpsyg.2022.1000653
https://pubmed.ncbi.nlm.nih.gov/34299987/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8304760/
https://doi.org/10.3390/ijerph18147536
https://pubmed.ncbi.nlm.nih.gov/12365736/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1284381/
https://doi.org/10.1901/jaba.2002.35-213
https://pubmed.ncbi.nlm.nih.gov/33978106/
https://doi.org/10.1590/2317-1782/20202020041
https://doi.org/10.1590/2317-1782/20202020041
https://pubmed.ncbi.nlm.nih.gov/38341815/
https://doi.org/10.1007/s10803-023-06194-1
https://pubmed.ncbi.nlm.nih.gov/39471110/
https://doi.org/10.1109/jbhi.2024.3487589
https://pubmed.ncbi.nlm.nih.gov/31144995/
https://doi.org/10.1080/09638288.2019.1620878
https://pubmed.ncbi.nlm.nih.gov/38127185/
https://doi.org/10.1007/s10803-023-06190-5
http://dx.doi.org/10.1080/07303084.2024.2312064

