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Background: children with high-functioning autism are a group of children autistic spectrum
disorder who lack social skills and adaptive behaviors in social situations. Although there are various
treatments for the symptoms of children with autism, studies show that the most common treatment
used for these children is sensorimotor integration therapy. Few studies have been conducted in Iran
on the use of the sensorimotor integration method in the rehabilitation of children with autism,
especially in the balance performance of this group of children.

Aims: This study aimed to investigate the efficacy of sensorimotor integration exercises on the
balance performance of children with high-functioning autism.

Methods: The method of this study was a semi-experimental pretest-posttest design with control
group. The statistical population of the study included all children with high-functioning autism (girls
and boys aged 7 to 11) at the Doost-e- Autism Rehabilitation Center in Tehran in the academic year
2023-2024 who had received rehabilitation services. Using purposeful samplingmethod, 30 of them
were selected as the statistical sample of the present study according to the inclusion criteria and were
randomly assigned to two experimental and control groups. The data collection tools were the
Bruininks-Oseretsky Test of Motor Proficiency (Bruininks, 1972) and the Stork test. The
Sensorimotor Integration training program (Ayres, 1972., & Kephart, 1971) was also implemented
for the experimental group in 8, 45-minute sessions. Data analysis was performed using univariate
analysis of covariance using SPSS-25 software.

Results: The results of the analysis of covariance showed that the sensorimotor integration exercises
intervention program was effective on the balance performance (Static And Dynamic Balance) of
children with high-functioning autism (P < 0.001).

Conclusion: According to the findings of this study, it is suggested that to improve the quality of
rehabilitation of children with autism, sensorimotor integration exercises should be used to improve
the balance function (static and dynamic balance) of these children, along with other treatment
programs.
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Extended Abstract

Introduction

Autism spectrum disorders are developmental
disorders that consist of abnormal behaviors that
include impaired social interaction, communication
disorders, restricted and repetitive interests, and
stereotyped behavior (Barlati et al., 2016). Children
with high-functioning autism are a group of children
with autism spectrum disorder who lack social skills,
including  initiating and  maintaining  social
interactions and understanding what others mean.
They also have difficulty negotiating and behaving
appropriately in situations where interpersonal
interaction occurs (Macintosh & Dissanayake, 2006).
Balance is an integral and key component of many
daily activities and sports skills. Children with autism
spectrum disorder have deficiencies in receiving and
processing sensory characteristics (especially the
three senses of depth, balance, and touch) (Salimi et
al., 2021). They have difficulty walking normally and
maintaining their balance function (static and
dynamic balance, meaning maintaining optimal
posture in both static and dynamic positions),
Therefore, sensorimotor deficits, including reduced
postural stability (Bruchhage et al., 2018; Moseley &
Pulvermueller, 2018), poor upper and lower limb
coordination during reaching (Sacrey et al., 2014),
Gait (Fournier et al., 2010) and reduced predictive
control of motor behaviors (Martino et al., 2004, cited
in Alizadeh-Asli et al., 2024) are often seen in
children with autism spectrum disorder.

In addition, one of the common issues in children
with autism is sensory integration problems, which
manifest themselves more in the form of various
types of auditory, tactile, visual, gustatory, or
olfactory sensitivity or olfactory hypersensitivities. It
is estimated that 40% of children with autism
spectrum disorder have some form of sensory

sensitivity abnormality (Altun et al., 2018; McDaniel
Peters & Wood, 2017).

Since sensory-motor skills are fundamental abilities
for learning, in line with the sensorimotor problems
of children with autism, sensorimotor integration is
one of the treatments that is consistent with
perceptual-motor theories (Akbari Sargari & Sadati
Firoozabadi, 2020). Although there are various
treatments for the symptoms and disorders of children
with autism, studies show that the most common
treatment used in more than 61% of these children is
sensorimotor integration therapy (Case-Smith et al.,
2014). sensorimotor integration exercises are selected
to improve fine and gross motor skills, concentration,
and self-awareness of this group of children (Kulinski
& Nowicka, 2020).

Given the increasing prevalence of children with
autism and the limited research that has been
conducted on the use of sensorimotor integration in
the rehabilitation of children with autism, especially
in children's balance function in Iran, This study seeks
to answer the fundamental question of whether
sensorimotor integration exercises are efficacy on the
balance performance of children with high-
functioning autism?

Method

The method of this study was a semi-experimental
pretest-posttest design with control group. The
statistical population of the study included all
children with high-functioning autism (girls and boys
aged 7 to 11) at the Doost-e- Autism Rehabilitation
Center in Tehran in the academic year 2023-2024
who had received rehabilitation services. Using
purposeful samplingmethod, 30 of them were
selected as the statistical sample of the present study
according to the inclusion criteria and were randomly
assigned to two experimental and control groups. The
data collection tools were the Bruininks-Oseretsky
Test of Motor Proficiency (Bruininks, 1972) and the
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Stork test. The Sensorimotor Integration training
program (Ayres, 1972., & Kephart, 1971) was also
implemented for the experimental group in 8, 45-
minute sessions. Data analysis was performed using
univariate analysis of covariance using SPSS-25
software.

Results
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In total, 30 children with high-functioning autism
participated in this study. To analyze the data of this
study in the inferential section, the univariate analysis
of covariance (ANCOVA) test was used. The results
of univariate analysis of covariance to investigate the
efficacy of sensorimotor integration exercises on the
balance performance of children with high-
functioning autism in the experimental and control
groups are presented in Table 1.

Table 1. Results of univariate analysis of covariance related to the study of the efficacy of sensorimotor integration exercises on static and
dynamic balance

Components Source of Changes Sum of Squares df Mean Square F P Intensity of Effect
Pre-test 2288.26 1 2288.26 321.79 0.001
Static balance Group 687.37 1 687.37 96.66 0.001
Error 191.99 27 7.11 0.78
Total 21444 30
Pre-test 277.19 1 277.19 76.25 0.001
Dynamic balance Group 512.29 1 512.29 140.93 0.001
Error 512.14 27 512.14 0.84
Total 98.14 30

The results in Table 1 show, considering the F=96.66
for the static balance component and the F=140.93
for the dynamic balance component in the source of
changes in sensorimotor integration exercises, which
aims to identify the effectiveness of sensory-motor
integration exercises on static and dynamic balance
components, and is significant at the 0.01 level, it can
be said that sensorimotor integration exercises are
effective on static and dynamic balance.

Conclusion

This study aimed to investigate the effects of
sensorimotor integration exercises on the balance
performance of children with high-functioning
autism.

The findings of this study showed that the sensory-
motor integration training intervention program was
effective on the static balance of children with high-
functioning autism. This finding is consistent with
the results of previous studies by Alizadeh-Asli et al.
(2024), Shahbazi et al. (2017), Kim et al. (2016),
Ahmadi & Beh-Pajooh (2016), Panjepour et al.
(2016) and Ghasem-Pour et al. (2015). In explaining
this finding, it can be said that children with high-
functioning autism disorder face sensory-motor and
balance deficits in addition to communication and
social challenges. Static balance, which refers to the

ability to maintain body stability in fixed positions,
is an important aspect of motor skills that is impaired
in these children due to deficits in sensory processing
and the integration of sensory and motor systems.
This can have a negative impact on daily
functioning, quality of life, and their participation in
social and educational activities. Recent studies have
shown that balance deficits in children with autism
are not only related to vestibular and proprioceptive
system disorders, but also to incoordination in
communication between visual, auditory, and motor
systems. Therefore, identifying effective
interventions, including sensorimotor integration
exercises, that can improve these deficits is of great
importance. On the other hand, the theory of sensory-
motor integration is based on the principle that
effective motor and balance performance requires
correct processing of sensory information and
coordinated interaction between sensory-motor
systems. In children with autism, this coordination is
disrupted, so that environmental sensory information
may not be received, interpreted, or responded to
correctly. Sensorimotor integration exercises can
help improve the static balance of children with
autism by stimulating these systems (vestibular,
proprioceptive, and visual), enhancing the
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interaction between them, and regulating sensory
responses.

The findings of this study also showed that the
sensorimotor integration training program was
effective on the dynamic balance of children with
high-functioning autism. This finding is consistent
with the results of studies by lizadeh-Asli et al.
(2024), Shahbazi et al. (2017); Ghasem-Pour et al.
(2015); and Carmeli et al. (2005). In explaining this
finding, it can be said that high-functioning autism
spectrum disorder, in addition to social and
communication problems, is associated with deficits
in motor function, including dynamic balance.
Dynamic balance refers to the ability to maintain
body stability while moving or changing body
position and plays a vital role in performing
everyday activities such as walking, running,
changing direction, and playing motor games.
Studying the effect of sensory-motor integration
exercises, which aim to enhance the interaction
between sensory and motor systems, is of great
importance as a targeted intervention. These
exercises can improve the motor abilities of children
with autism by improving dynamic balance and
increasing their ability to interact with the
environment and daily activities. Dynamic balance
requires the coordinated interaction of three major
sensory systems: vestibular, proprioceptive, and
visual. In children with autism, disruption of these
systems leads to challenges in maintaining dynamic
balance, including an inability to adapt to sudden
changes in the environment, poor motor
coordination, and an increased risk of falling.

Vol. 25, No. 158, 2026

sensorimotor integration exercises are designed to
stimulate these systems simultaneously and improve
the interaction between them. On the other hand,
sensorimotor integration exercises have a significant
impact on the dynamic balance of children with high-
functioning autism by enhancing the interaction
between sensory and motor systems, improving
visual-motor coordination, and regulating sensory
responses. These exercises can help these children
perform better in daily, athletic, and social activities.
According to the findings of this study, it is
suggested that to improve the quality of
rehabilitation of children with autism, sensorimotor
integration exercises should be used to improve the
balance function (static and dynamic balance) of
these children, along with other treatment programs.
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