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Abstract

Background and Aims: Autism Spectrum Disorder (ASD) is a
neurodevelopmental disorder characterized by premature defects in social
communication and unusual behaviors.

Autistic children have movement problems such as positional orientation
disorders and ability. As for an inactive lifestyle as these children and more
effective physical activity in reducing the incidence of these problems,
games are a suitable option for increasing discipline in children.

Methods: In this study, 16 boys with autism spectrum disorder in the age
range (7-17) in the Rasht city were selected by convenience sampling and
randomly assigned to control and experimental (n = 8). Protocol was
performed for six weeks (three days each week), while the control group did
not receive any program. The modified stork test was used to measure static
balance, the heel-toe test was used to measure dynamic balance, and the
Azerty short form was used to measure orientation. For statistical analysis
of variables, mixed analysis of variance (groups*time), paired t-test,
independent t-test, Mann-Whitney U, and Willcoxon tests were used at a
significant level (p=0.05). Data were analyzed using SPSS software (version
26).

Results: Results showed a significant difference in improving children’s
dynamic balance and orientation, while no difference was observed in the
control group. In addition, no significant effect was observed in improving
static balance in subjects (p=0.05).

Conclusion: The result showed that the protocol in the form of a corrective
game is effective on the dynamic balance and orientation of autistic children
and is not significant on the static balance.
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Extended Abstract
Introduction

Autism Spectrum Disorder (ASD) is a
complex neurological developmental disorder
characterized by repetitive behaviors and
challenges in  social interaction and
communication (1). One key challenge for
individuals with autism is sensory processing
difficulties.  Sensory  processing involves
integrating information from various senses to
understand and respond to the environment (2).

Therapeutic  interventions  for  ASD
encompass a variety of approaches, including
sensory integration exercises and play-based
activities (3). Play-based sensory integration
exercises have shown promising results,
fostering engagement, creativity, and skill
development in autistic children (4). Given the
global COVID-19 pandemic, home-based
exercise programs have gained importance,
allowing autistic individuals to improve their
skills and adapt to changing environments (5).

Despite previous research on basic exercises
and balance, there is a significant research gap
regarding the impact of play-based sensory
integration exercises in lran. Given the
increasing prevalence of ASD and the potential
benefits of these interventions, this study seeks
to investigate their effectiveness in improving
balance and orientation skills in autistic
children.

Methodology

The provided text details a semi-experimental
research study conducted to assess the impact of
play-based sensory integration exercises on
enhancing the balance and orientation skills of
children diagnosed with autism. The study
included 16 male participants aged 7 to 17 years,
with eight children assigned to the experimental
group and eight to the control group. The research
methodology involved assessing static balance
using a modified one-leg stand test and dynamic
balance through the heel-to-toe walking test.
Orientation skills were evaluated using a
shortened version of the Bruininks-Oseretsky Test
of Motor Proficiency, focusing on bilateral

coordination. The exercise protocol was designed
with a warm-up, a main exercise routine, and a
cool-down period, carried out at home under
parental supervision and online researcher
monitoring. The experimental group engaged in
this exercise routine for six weeks, three times a
week, for 45 minutes per session, while the
control group continued with their regular daily
activities. Statistical analysis involved various
tests, including the Shapiro-Wilk test for data
distribution, a mixed-design analysis of variance
(ANOVA), independent t-tests, Mann-Whitney U
tests, and Wilcoxon signed-rank tests.

Results

The analysis demonstrated that the play-based
exercises significantly impacted dynamic balance
in both groups over time. This was evident from
significant effects for the group (p=0.014), time
(p=0.001), and the interaction between the group
and time (p=0.004). The orientation skills,
specifically bilateral coordination, showed
significant improvement due to the exercises. The
analysis revealed a significant time effect
(p=0.006) and an interaction effect between group
and time (p=0.010), indicating meaningful
changes in this skill with differences between the
two groups.

Upper limb coordination improved
significantly over time due to the exercises, with a
significant time effect (p=0.009) and an
interaction effect between group and time
(p=0.010). However, the results indicated that
visual-motor control did not exhibit significant
changes in group or time effects. Nevertheless,
there was a significant interaction effect between
group and time (p=0.005), suggesting that the
exercises had a differential impact on this skill.
The Mann-Whitney U test showed a significant
difference between the two groups in bilateral
coordination post-intervention (p=0.001),
highlighting the substantial effect of the play-
based exercises on this skill.

Discussion

One common finding across these studies is
the positive effect of intervention programs on
dynamic balance and coordination in children
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with  ASD. These interventions, including
targeted games and exercises, effectively
enhance muscle tone and motor skills. For
example, jumping, standing, throwing, and
rolling during play activities stimulate sensory
systems and improve muscle stability, leading to
better postural control (21). These findings
complement the current study's results and
suggest that engaging in purposeful play can
benefit these children. The lack of significant
results in improving static balance may be
attributed to the motor deficits often observed in
individuals with ASD (27).

Children with ASD typically exhibit lower
levels of motor development, especially in
balance-related areas. This discrepancy in motor
skills between normally developing children and
those with ASD may explain the limited impact
of interventions on static balance. Furthermore,
it's crucial to consider that individuals with ASD
often struggle with information processing,

affecting both their sensory and motor systems.
The use of foam-based exercises in the current
study effectively enhanced neural-muscular
interactions, strengthened neural pathways, and
improved balance-related responses (25).

Clinical Application

The findings of this clinical study have
essential  applications in  rehabilitation,
corrective exercises, and the broader medical
and scientific community. Corrective play
interventions can enhance muscular control and
coordination, reducing the risk of subsequent
injuries. Hopefully, the results obtained from
this study will be considered for utilization in
rehabilitation clinics and corrective exercise
programs, benefiting both healthcare
professionals and patients.
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