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Introduction 

Autism spectrum disorder (ASD) is one of the 

central nervous system growth and 

developmental disorders that is characterized 

by disruption of social communication and 

communication skills and the presence of 

behaviors, interests and stereotypic 

movements (1). Sensory-motor problems such 

as muscle tone, subtle motor skills, balance 

and motor integrity are among the main 

symptoms of autism spectrum disorders that 

affect different parts of their lives (2). Sensory 

processing patterns in autistic students include 

issues such as low recording, sensory 

sensitivity, sensitivity to probable differences, 

and sensory avoidance which make autistic 

children have different patterns in sensory 

processing (3). Children with autism spectrum 

disorder have more sensitivity to normal 

stimuli for a variety of neurological reasons. 

They may overreact or underreact to stimuli 

such as light, sound, touch etc. In these 

children, learning is based on the perception 

that comes from what they see or hear and get  
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Abstract 

Introduction: Autism is one of the developmental disorders of the central 

nervous system followed by several sensory motor problems. The present 

study aims to investigate the effect of sensory integration therapy on the 

physical and motor activities of children with autism.  

Methods: This descriptive study was carried out with 20 students selected in 

the first, second and third grades aiming to diagnose autism disorder in the 

academic year 2017 in Shiraz. Data collection was performed using the 

“physical activity of Iranian students” questionnaire in the form of teacher 

and parent observation record registration at three levels (daily activity, 

organization and motor ability). The level of motor skills was determined 

using the gross motor development test (basic, equilibrium, and kinetic 

skills) prepared by Khalaji and Khajavi (motor development professors). The 

presented study employed sensory integration approaches by modulating 

individual and group treatments in these children (sensory diet and creating 

the sensory atmosphere) in 12 sessions for 60 minutes. The results of the pre- 

test and post-test data were analyzed through performance analysis based on 

non-parametric data via Wilcoxon test (p≤0.05). 

Results: Our finding showed that there is a significant difference between 

the viewpoints of parents and teachers regarding the level of activities before 

and after intervention (p<0.05). So, sensory coherence increases the level of 

daily activities of children with autism disorder. Moreover, there is a 

significant difference between the viewpoints of parents and teachers 

regarding motor skills before and after intervention (p<0.05).  

Conclusion: the results of the current study showed that the use of sensory 

integration therapy improves daily, organized and motor activity, as well as 

the basic and balance skills of children with autism and may require longer 

courses of treatment to improve kinetic skills. 
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confused by their incorrect perception of the 

world (4). Appropriate integrated sensory and 

motor activity can help develop the social 

behaviors of children through physical growth 

and the development of motor behaviors 

which lead them towards acceptable and 

desirable social standards (5). Sensory 

integration is one of the therapeutic 

interventions for people with autism spectrum 

disorders and targets the symptoms associated 

with these disorders including sensory 

integrity therapy and auditory training 

interventions with game and art therapy. In 

fact, many of the nerves cooperate through 

sensory integration in order for a person can 

communicate with the environment efficiently 

(6). In one study, it has been argued that 

aerobic activity can be a non-invasive and 

non-pharmacological way of improving the 

symptoms of children with attention deficit 

and hyperactivity disorder (ADHD) (7). In a 

study to assess the effect of basic gymnastic 

exercises on motor skills in children with 

autism, it was suggested that between 50% and 

70% of children with autism have a significant 

delay in basic motor skills (8). According to 

the results, it can be asserted that the chosen 

exercise program could possibly improve the 

control skills of children with high-

performance ASD (9). The SPARC movement 

training program can be a good movement 

experience for children with developmental 

coordination disorder with appropriate training 

opportunities. Therefore, it is suggested to be 

used by schools to develop motor skills in 

children (10). One study showed that 

cognitive-motor exercises improve motor 

skills in children with ADHD through 

strengthening the cognitive-motor system 

infrastructure (11). There is evidence that the 

SPARC Motor program can improve motor 

skills in mentally retarded children (12). It was 

highlighted in previous literature that 91 

percent of children with autism are at lower 

inactive levels. Interestingly, girls were more 

inactive than boys and as they grew up, their 

physical activities had also decreased. 

Moreover, the level of physical activity of 

these patients has a negative relationship with 

the severity of their disorder in cognitive-

sensory awareness. Also, their level of 

physical activity with their overall severity of 

disorder. Ultimately, their age, gender, and 

cognitive-sensory awareness are predictors of 

their level of physical activity (13). Given that 

children with ASD prefer oral hearing to 

verbal stimuli. Using music with various 

rhythms and non-verbal communication makes 

it possible to have an effective relationship 

with these patients due to the sensory 

integration in rhythmic movements (14). 

Children with ASD show abnormal and 

repetitive abnormal responses to olfactory and 

auditory stimuli and other abnormal stimuli. 

Therefore, their response to different sensory 

stimuli may not be coordinated with other 

individuals who will cause irregularities and 

even harassment (15). Using techniques such 

as music therapy that develops sensory-motor 

skills can improve social behaviors, 

intelligence and grammar in these patients. 

This inevitably helps them avoid stereotypical 

behaviors of patients with autism disorder 

(16). It has been shown that children typically 

develop a sensory-motorized game, then move 

on to functional games and then play a 

symbolic or imaginative role for behavioral 

development all of which increases their 

perceptions of their surroundings (17). Health 

problems associated with the lifestyle of 

children with ASD is much higher than those 

without growth defects. Similarly, obesity and 

overweight are more common in autistic 

children than in their normal peers, so these 

children need to be much more physically 

active than healthy people (18). Therefore, 

considering the importance and necessity of 

the issue, the present study aimed to 

investigate the effectiveness of sensory 

integration approach on improving the level of 

daily physical-motor activities of autistic 

children in Shiraz. 
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Methods 

This descriptive study was carried out in 2017. 

The study population included students with 

autism spectrum disorder who were then 

studying in district 1 educational and training 

centers of Shiraz. They were put within the 

framework of children with autism spectrum 

disorder based the inclusion criteria of (ADI-

R) diagnostic test and diagnostic interviews. 

The sample population of the study included a 

combination of 20 nursery school and primary 

school first and second graders who were 

selected using randomized and availability 

sampling method. The subjects went through 

12 sessions of (for 60 minutes) therapeutic 

interventions for sensory integrity (based on 

sensory diet and sensory atmosphere). In the 

end, the results of the pre-test and post-test 

data were analyzed through performance 

analysis based on non-parametric data via 

Wilcoxon test (p≤0.05). The materials used in 

this study were: 1- Parents' and teachers 

reporting form on the level of physical 

activity. In this study, the level of students’ 

physical activity in day-to-day, organized and 

professional activities and their proficiency in 

simple skills during general activities were set 

up as observation records (health registration 

form prepared at Daftaresalamat Research 

Center). The questionnaire was based on the 

metabolic categorical (MET) questionnaire 

and included 9 levels of activity from sleep 

and rest to severe activity. Considering the 

problems of autistic children, general and 

organized activities were set as the early 

activities. The parental observations were 

classified at three levels of weak (less than 

1.5), moderate (1.5 to 3) and good (between 3 

and 6). Physical activities either at the 

ordinary and daily level of activities (eating, 

dressing and walking) or at the organized level 

of activities (working on computer and doing 

homework) and motor capabilities for doing 

simple errands (learning simple motor 

activities, etc.) were evaluated as being weak 

both from the teachers and parents point of 

view. The validity of the questionnaire was 

compared and validated using accelerometry 

and weekly recording of physical activity (19). 

2. Special evaluation form for gross motor 

ability: In this study, this revised form was 

used to identify the development of motor 

skills in 3 to 11 year-old children. Moving 

skills (running, sprinting, hopping, jumping, 

Bouncing and gliding), balance skills 

(climbing up, sliding and balance on the 

board) and kinetic skills (jumping from height 

on both legs and over hurdles) were analyzed 

altogether (20). Sensory assessment 

(Obtaining information about the senses 

required to be taken into consideration and 

reinforced) was performed based on the 

various aspects of sensory integration disorder 

that affect the child's performance 

environment. It was outlined in Dunn’s 

Evaluation Form (2000) which includes all 

senses. Dunn’s Evaluation form classifies 

children with autism disorder into the 

following 3 categories; high-sensitivity, low 

sensitivity and sensory finder (21). Sensory 

diet includes special activities that teach the 

brain and develop the neural system. These 

activities regulate the nervous system. Relaxed 

exercises are among the activities that are 

suitable for people with high levels of 

consciousness and people with slow sensory 

responses. Sensory interventions are 

determined based on the degree, nature and 

extent of developmental problems in children. 

For Creating and using timed sensory 

chamber, one of the sensory problems of 

children with autism is that the intensity of 

their reactions to environmental stimuli lacks 

adequate and appropriate balance which 

causes sensory accumulation and saturation. 

As a result, creating a safe physical 

environment with suitable floor coverings, 

lighting and sound (noiseless) together with 

soft fixtures such as blankets and surfaces with 

different texture for sensory control can 

relaxing subjects and control them as long as 

they are aroused by problems. The vestibular 

stimulation exercises play important roles in 

maintaining muscle tone, movement  
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coordination and vision. There is also a lot of 

ways for Vestibular stimulation. The cases that 

were used in this study were: rotation: rotation 

should be done once or twice a day with 5 

rotations in each direction. Using gaming 

equipment (Swings, teeter tatter, horizontal 

Merry-go-round with suitable height and 

vertical carvings, tunnels and hanging from 

bars) Swivel chair (the child is put on a chair 

that can be rotated easily and from 10 to 

twenty rounds (while the direction is 

alternatively changed). Walking on the 

equilibrium railing (a fence with a height of 15 

to 25 centimeters, a width of 20 to 30 

centimeters and a length of about two meters. 

The work continues from walking step by step 

until the subject gains independence in 

walking). Sensory-motor exercises refer to 

children's motor plans, since the initial 

perceptual-motor development occurs during 

nursery and primary school years. Sensory 

motor activities are associated with a student's 

problem to combine his senses with proper 

motor activities. Systems include Atrial 

sensory systems (sensory balance and position 

status), tactile system (skin sensation), and the 

auditory system (auditory sense), the deep 

perception system (sensation in muscles and 

joints) and the visual system (sight). The 

present study was conducted on the basis of 

sensory integration approaches (sensory diet 

and creating sensory atmosphere) in 12 

sessions (for 60 minutes) with individual and 

group therapy programs in these children. 

 

Results 

The first rsearch qestion was “Does treatment 

of sensory coherence improve the level of 

daily physical activities of children with 

autism spectrum disorder?”. This question is 

answered based on non-parametric data via 

Wilcoxon test. According to Z value which is 

significant in less than 0.05 error level, it can 

be said that there is 0.95 statistical differences 

between the viewpoints of parents and 

teachers regarding the level of activities before 

and after intervention. So that treatment of 

sensory coherence improves the level of daily 

activities of children with autism spectrum 

disorder. The second research question was 

“Does treatment of sensory coherence improve 

the level of motor skills of children with 

autism spectrum disorder?”. This question is 

answered based on non-parametric data via 

Wilcoxon test. According to Z value which is 

significant in less than 0.05 error level, it can 

be said that there is 0.95 statistical differences 

between the viewpoints of parents and 

teachers regarding motor skills before and 

after intervention. So that treatment of sensory 

coherence improves motor skills of children 

with autism spectrum disorder (Table 1 and 2 

and Figure 1 and 2).  

 

 

Table 1. Wilcoxon test for determining the impact of intervention on daily activities of the subjects 

Source  From the viewpoint of parents From the viewpoint of teachers 

Z value 3.05 2.33 

Significance level 0.002 0.02 

 

 

Table 2. Wilcoxon test for determining the impact of intervention on motor skills of the subjects 

Source  Basic motor 

skills 

Balance and equilibrium motor 

skills 

Simple and skipping 

motor skills 

Z value 2.44 3.32 2.64 

Significance 

level 

0.01 0.001 0.008 
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Figure 1. Physical daily activities from the viewpoint of parents and teachers before and 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

igure 2. Level of children’s motor skills before and after intervention 

 

Discussion  

The results of this study showed that sensory 

integration intervention can improve and 

enhance daily activities, organized activities, 

motor abilities, basic skills and balance skills 

in children with autism spectrum disorders. 

However, it did not have an effect on 

improving their simple kinetic skills. The 

result of this study was similar to the study 

conducted by Hosseinzadeh et al. (19). The 

research findings emphasized a sensory 

information processing disorder in children 

with high-functioning autism which reduces 

their participation in daily life activities as a 

result. No correlation was found between the 

sensory information processing and the rate of 

participation in children with autism and 

normal children which could be due to the 

presence of children with high-functioning 

autism (20). There is a significant difference 

between the mean scores of normal children 

and children with autism in 7 components of  
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sensation, agitation, low muscle tolerance, 

mouth sensory sensitivity, disregard, 

distraction, sensory impairment, subtle 

movements and perception. According to the 

obtained coefficients, it can be concluded that 

sensory and inactivity components have the 

highest correlation with behavioral problems 

in children with autism (21). Multivariate 

analysis of variance showed a significant 

difference between the two groups of children 

in motor performance patterns. It can be 

concluded that normal children have a higher 

rate of motor performance patterns. This leads 

to important suggestions in the area of 

education and mental health of these children. 

On the one hand, motor activity patterns play a 

key role in children's success (22). Mental 

impairment, anxiety and behavioral problems 

can cause sleep disorders in children with. On 

the other hand, proper sleep patterns and 

physical activity can improve sleep 

disturbances. Understanding sleep, factors 

affecting sleep, sleep problems and their 

treatment can be effective in improving sleep 

in these children (23). Learning motor 

movements after exercising with one limb is 

transferred to the limb of the other side. Due to 

defects in Corpus Callosum in people with 

ASD, learning from left hand to right hand and 

vice versa is normal in children with ASD 

(24). Motion dysfunction is a hallmark of 

Autism and Asperger. The lack of explicit 

motor learning and its consolidation in patients 

with autism spectrum disorders can be due to 

malfunctioning in the left hemisphere which 

affects explicit learning. This explicit motor 

learning impairment is an emphasis on motor 

disorders in people with ASD (25). Various 

studies have shown that audiometry systems 

play a role in selective attention. The findings 

of this study indicated that the activity of 

audiometry system in children with autism had 

decreased compared to normal children (26). 

Learning motor sequences that result in 

complex motor skills and even gestures in 

normal people is largely impaired in children 

suffering from autism disorder (27). 

Consistent with the results of the study by 

Ahmadi and Safari's, it was shown that 

sensory motor training improves motor skills 

in children with autism (28). Additionally, 

Khodabakhshi and Abdie's studies also 

highlighted the effect of sensory integration 

therapy on social interactions and auditory 

performance in children with autism (29). In 

addition, a study by Pyfer et al. showed that 

sensory integriation therapy improves disorder 

symptoms in children with autism (30). In a 

study by Long, the autism-related treatments 

were compared and it was shown that among 

25 studies, three studies examined the 

effective role of sensory integration therapy, 8 

studies had investigated the effectiveness of 

combined therapies and 14 studies indicated 

the ineffectiveness of sensory integration 

therapy in the treatment of autism (31). 

Consistent with the results of this study in a 

study by Dumas et al., It was shown that 

sensory integration therapy improves disorder 

condition in teenagers (32). In a study by 

Smith et al., it was shown that using sensory 

integration therapy had improved the disorder 

condition in children with autism (33). 

Wattling et al.'s studies also confirmed the 

efficacy of Iaser's integrated approach to the 

treatment and improvement of the condition of 

preschool children with autism, especially in 

behaviors such as compliance, social 

interactions, eye contact, and vocalization 

(34). 

 

Conclusion 

The results of this study showed that sensory 

integration treatment improves daily organized 

and motor ability of children with autism 

disorder. In addition, this therapy improves 

basic as well as balance skills at the same time 

and the lower effect of this therapeutic 

approach in improving kinetic skills was 

probably due to the need for more treatment 

sessions. 
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