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ABSTRACT

Background and Objectives: Autism spectrum disorder (ASD) is one of the most common
neurodevelopmental disorders in children and causes defects in social functions, behaviors, and
limited and repetitive interests.One of the symptoms of ASD is a disturbance in sensory function,
which can disturb the social participation of affected people. Therefore, the present study was done
to determine the relationship between the sensory processing pattern and social participation in
children with autism aged 6 to 12 years.

Methods: This applied research was carried out in 2022 using a cross-sectional descriptive and
analytical method. The research population included 6-12-year-old children with ASD in Tehran.
A total of 54 children participated in this study, of whom 49 cases were included in the study after
meeting the inclusion criteria. Data collection tools included the Gilliam autism rating scale-3, the
children participation assessment scale-parent version (CPAS-P), and sensory profile-2. Finally, the
data were analyzed by descriptive and analytical statistics using SPSS software, version 26.

Results: The overall score of autism in the studied children was 76.22+33.82. Among the variables
of sensory processing, the highest mean score was related to low registration (51.17+18.55) and the
lowest was related to sensation seeking (40.16+93.92). No significant relationship was observed
between most variables of sensory processing patterns and social participation in CPAS-P. However,
there was an inverse and significant statistical relationship between social participation and sensory-
seeking pattern.

Conclusion: The results showed that sensory seeking is related to social participation in children
with autism. There is an inverse and significant statistical relationship between social participation
and sensory search pattern and no relation with the others. Therefore, more severe sensory problems
in these children are associated with more prominent social problems.
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f What is “already known” in this topic:

be clear.

—» What this article adds:

The importance of sensory processing in daily life of Autism spectrum disorder is one the critical concerns for
clinicians. Many behavior problems of children with autism such as social participation and communication
disorders are caused by impaired sensory system. Defining components and patterns of these problems needs to

Only sensory seeking pattern showed negative relationship with social participation in children with autism.
Severe sensory problems are associated with prominent social problems and maladaptive behavior.

Introduction

utism spectrum disorder (ASD) is one of the

most common neurodevelopmental disor-

ders in children [1]. This disorder is charac-

terized by deficits in the individual’s social

functions and limited and repetitive behav-
iors and interests [1, 2]. In addition to the main symp-
toms, there are other defects in the cognitive, motor, and
sensory functions of children with autism. Disruption
in the executive functions of the brain and movement
skills are among the problems of children with autism
that may manifest even before the diagnostic criteria of
the disease [3].

The prevalence of this disorder increased to one per
160 children in 2012, which is due to the progress in
its diagnostic fields [4]. Reports about ASD in the US
and other countries indicate that 1% of the population of
these countries is affected by this disorder [5]. The prev-
alence of this disorder in five-year-old Iranian children
has been reported as 6.26 per 10000 children, and boys
are affected 4.5 times more often than girls [6]. Children
with ASD have severe and permanent damage in social
interactions and communication skills and also limited
interests or repetitive behavior patterns [4]. These prob-
lems interfere with their ability to participate in daily life
activities, such as play, attending school, leisure, and
personal care activities [4, 7].

In addition to the above-mentioned cases, recent re-
search using DSM-5 reported symptoms [7] in a clas-
sified form [1]. One of these categories refers to symp-
toms, such as disturbances in sensory function.In other
words, children with ASD suffer from sensory disorders
[1, 7]. Sensory processing disorder is described as prob-
lems in regulating and organizing the type and intensity
of responses to sensory data to match environmental

needs [8]. Any defect in response to sensory stimuli
causes this disorder [2]. Sensory processing disorder is
classified in different models and one of the most fa-
mous of them is the Dunn model. In his 1999 model,
Dunn considered the potential role of different neural
sensory processes in producing over- and under-normal
response patterns. This model reports four different pat-
terns in sensory response to stimuli, which include low
registration, sensation seeking, sensory sensitivity, and
sensation avoiding.The main difference between these
four patterns is in the existence of differences among
individuals in the processes of neural adaptation and
sensitivity to stimuli and stimulation threshold. This
sensory change and disorder does not occur in only one
sense and can include a range of senses [9].

The importance of this disorder for researchers has led
to the presentation of various models in this field. Re-
searchers believe that many behaviors of children with
autism spectrum are caused by sensory symptoms and
the type of information processing [10]. Also, the exis-
tence of a relationship between social plays and sensory
processing in children with autism shows that sensory
functions determine the level of participation in the plays
in this group of children [11]. Previous studies have re-
ported sensory processing as a factor affecting the level
of participation of children in daily life and school ac-
tivities [10, 11]. According to the occupational therapy
practice framework (OTPF), participation in work and
employment is a required part of human growth and the
experience of life, through which a person acquires the
necessary skills and competencies and finds his meaning
and purpose in life [12]. Participation in the “Interna-
tional classification of functioning, disability, and health
(ICF)” can address life activities and situations [13].
Participation occurs in the environments, in which a
person lives, works, and plays [12-14]. Previous studies
have shown that cultural differences affect the pattern of
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participation, the type of activity that the child chooses,
and how to use time;social contexts and cultural behav-
ior can affect children’s involvement in leisure activities
[13, 14]. According to relevant studies, people with ASD
face problems simply in making friendships and other
close relationships [15-22]. Children with ASD show a
lower desire to interact and participate than their peers
of the same age and the same growing periods [23]. De-
scribing the social participation of people with ASD is
important as it is a major aspect of their quality of life
and reflects current theoretical perspectives that em-
phasize “participation” as a desirable outcome for indi-
viduals with health conditions [24-26]. As children with
autism have less desire for group activities and in other
words, social participation, the lack of social skills on
the one hand, and sensory processing problems on the
other hand, can considerably limit the child’s ability to
perform daily tasks and perfect participation in home,
school, and the community tasks [2, 27].

One of the characteristics of autism is social problems.
Research shows that several activities in these children are
less than that of their peers [28]. This restriction is observed
in various areas, such as self-care, mobility in society, so-
cial communication, play and recreation, education, etc.
[2]. People who have problems in sensory processing and
integrating sensory information, their performance is often
disrupted [1]. Disturbances in this area can affect daily life
activities, rest and sleep, work, education, play and recre-
ation, and finally, social participation [29]. The increase
in the number of people with ASD increases the necessity
and importance of research to describe and understand the
outcomes of social participation in this population [24]. Ac-
cordingly, the Interagency Autism Coordinating Committee
(IACC) has called for research to improve the quality of
life and performance of this group of people, with the over-
all goal of enabling them to lead a more productive life in
society [30]. According to the mentioned issues, the aim of
the present study was to determine the relationship between
the sensory processing pattern and social participation in
children with autism aged 6 to 12 years in the form of a
cross-sectional study.

Materials and Methods

This applied study was carried out in a cross-sectional
descriptive and analytical form in 2022.

Research population and sample

The research population consisted of 6-12-year-old
children with autism in Tehran, who were included in
the study through convenience sampling from rehabili-

2022, Volume 5

tation clinics, normal and exceptional schools, and spe-
cial schools for autistic children. The inclusion criteria
for the study included the diagnosis of ASD according
to DSM V criteria by a pediatric psychiatrist,children
with autism in the age range of 6-12 years old and pass-
ing the pre-school assessment test,not having a specific
vision, hearing, and movement problems that limit
their participation,having a caregiver or any substitute
member who watches over the child for at least eight
months,and the caregiver of the child being iterated,and
children in educational environments or schools that
have an educational coach who is constantly with them
during the educational hours.The exclusion criteria in-
cluded the non-cooperation of the parents during the
tests and the centers’ non-cooperation during the tests.
After collecting the aforementioned questionnaires on
eight children with autism disorder as a pilot, the actual
sample size was calculated using Cochran’s formula,
considering the test power of 80% and the confidence
level of 95%.

Data collection tools

The data collection tool in the first part included demo-
graphic information. Also, the Gilliam autism rating scale
(GARS) was used, which included 56 items, including the
behavioral characteristics of a person with autism and has
six areas of restricted interests, repetitive behaviors, so-
cial communication, emotional responses, cognitive style,
and maladaptive speech. In the study by Ahmadi et al. the
cut-off point of the GARS was obtained as 52 and the sen-
sitivity and specificity of the scale were 99% and 100%,
respectively. The reliability of this scale was also estimated
using Cronbach’s a coefficient as 0.89 [31]. Iranian chil-
dren’s participation assessment scale (CPAS-P) including
71 items in the form of eight activity areas was also used:
Daily life activities (such as bathing), functional daily life
activities (such as using audio and video equipment), plays
(such as computer games), leisure time (such as watch-
ing TV), social participation (such as attending friends’
birthday parties), educational activities (such as attending
sports classes), work (such as doing paid work) and sleep/
rest (such as recognizing the time to rest). According to the
study by Amini, the reliability and validity of this tool in-
cluding content validity index (CVI) and content validity
ratio (CVR) calculated for all the items of the tool were 0.79
and 0.56, respectively. The intraclass correlation coefficient
for children’s and parents’ items was 0.86 and 0.96, respec-
tively, and Cronbach’s o was above 0.70 for all items [32];
we used the social participation subscale of this test for our
study. SP-2 was used to assess the sensory processing pat-
tern in children at home, school, and community environ-
ments and was completed by the supervisor and teacher.
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This questionnaire has five versions of infant, toddler, child,
short, and school companion sensory profile-2 in four areas:
Sensory system scores, behavior scores, sensory pattern
scores, and school factor scores. According to the study by
Shahbazi et al. the CVI indices at the level of the items and
at the level of the upper scale were 0.78 and 0.90, and the
a values for all questionnaires ranged from 0.67 to 0.91. In
addition, test-retest reliability values for all questionnaires
ranged from 0.72 to 0.95 [33].

Data collection method

The place of data collection was rehabilitation centers,
schools, and occupational therapy clinics in Tehran. First,
the purpose of the study was explained to the parents of
children with autism who were referred to these centers,
After obtaining consent, initial evaluations were done to se-
lect the samples. The mentioned questionnaires, including
the personal information registration questionnaire and the
screening questionnaire (GARS-3) for pervasive develop-
mental disorders, by the parents or the caregivers with the
mentioned conditions, the sensory profile-2 test by the par-
ents or the caregivers with the mentioned conditions, by the
teacher or any person qualified to the mentioned conditions,
were completed, and finally, CPAS-P parent was completed
by parents or caregivers with the mentioned conditions.

Data analysis

In order to analyze the data, SPSS software, version 26
was used. Descriptive statistics (frequency, percentage,
Mean+SD and analytical statistics were utilized using
Pearson’s correlation test at a significance level of 5%.
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Results

The findings of frequency distribution for the level of
autism showed that 15.2% of people did not have autism
and among the affected people, most of them were at
level two (39.4%) and the least of them were at level
three (18.2%) Figure 1.

Table 1 shows the level of social participation and sen-
sory processing patterns of children with autism. The re-
sults of this study showed that the overall autism score
in the studied children was 76.33+22.82, and five people
were excluded from the study due to having a score of 54
or less and not meeting the inclusion criteria. Among the
variables of sensory processing, the highest mean was
related to low registration (51.18+17.55), and the lowest
was related to sensation seeking (40.93+16.92).

Figure 1 shows the relationship between social partici-
pation (CPAS-P) and sensory processing variables, in-
cluding sensation seeking, sensation avoiding, sensory
sensitivity, and low registration.

Based on Table 2, the results of the Pearson correlation
analysis showed an inverse and significant relationship
between social participation and sensory-seeking pat-
tern (P<0.001); while there was no significant statistical
relationship between social participation and other sen-
sory processing patterns (P<0.05). With increasing so-
cial participation, the sensory-seeking pattern decreases
significantly.

Discussion

This study was conducted to determine the relationship
between sensory processing pattern and social participa-
tion of children with autism. The results indicated that
most of the studied children had autism at level two. In

Table 1. Social participation rate and sensory processing patterns of children with autism

Variables Numbers Minimum Maximum MeanSD
Autism 54 26.00 119.00 76.33£22.82
CPAS-P (social participation) 49 9.00 79.00 42.48+19.84
Sensory seeking 49 13.00 81.00 40.931£16.92
Sensory avoiding 49 20.00 80.00 47.54+16.87

Sensory profile

Sensory sensitivity 49 16.00 73.00 44.87+16.23
Sensory registration 49 4.00 86.00 51.18+17.55

CPAS-P: Children participation assessment scale-parent version.

Shahsavay M & Alizadeh Zarei M. The Relationship Between Sensory Processing and Social Participation. Func Disabil J. 2022; 5:E68.
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Figure 1. Scatter plots of social participation (CPAPS-P) with sensory patterns in SP2 questionnaire

A) Sensory avoiding pattern, B) Registration pattern, C) Seeking pattern, D) Sensitivity pattern.

a similar study, Nesaeyan et al. investigated the sensory
processing pattern of 7-12-year-old children with autism
from the perspective of their teachers. They concluded
that the sensory processing pattern in autistic students
in cases, such as sensory registration, sensory sensitiv-
ity, and sensation seeking had a possible difference and
a definite difference in terms of sensation avoidance. In
general, these children have shown different patterns in
sensory processing [34]. These results are different from
the findings of the present study. Low sensory registra-
tion was found in the study by Nesaeyan et al, while it
was higher in the present study.

In a comparative study regarding the relationship be-
tween sensory processing and social participation of
normal and autistic children, Pastor et al. concluded
that in the group of children with autism, sensory pro-

cessing problems, executive and cognitive disorders in
certain areas of inhibitory control,sustained auditory at-
tention, and short-term verbal memory are predictable
after controlling for the possible effect of ASD sever-
ity. In addition, the ASD group showed higher levels of
sensory, executive, and cognitive dysfunction than the
control group [35].

The results of a review study showed that students with
ASD have a lower social participation status in their
schools, and high school students face more challenges
regarding social participation and interactions with peers
[36]. The results of the study by Simmons indicated that
the social participation pattern in children with autism
was similar in all three environments, including home,
school, and community, and in each age group, it was
specific to that age group and changed positively with

Table 2. Relationship between social participation and sensory processing patterns

Sensation Avoiding  Sensory Sensitive Registration

Variables Sensation Seeking
Pearson c_orrelahon 0.573
coefficient
Social
participation P <0.001
N 49

-0.091 -0.243 -0.130
0.613 0.173 0.472
49 49 49
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age [37]. The comparison of the relationship between
the sensory processing pattern and social participation of
children with autism in different environments was not
investigated in the present study, which can be the sub-
ject of future research. However, the study by Kojovic
et al., like the present study, showed that in the group
of children with autism, more severe sensory problems
were associated with more prominent social problems
and less adaptive functioning. Moreover, the results in-
dicated that children with autism, who have more sen-
sory problems, showed patterns of visual exploration
of social scenes that strongly deviated from the pattern
observed in the group of normal children [38].

On the other hand, the results showed that the social
participation of children with autism has a significant
and inverse relationship with their sensation seeking so
that as the sensory seeking of these children increases,
their social participation decreases. However, the social
participation of children with autism does not affect their
sensation avoidance, sensory sensitivity, and sensory
registration. This relationship was not investigated in the
present study, which can be the subject of future studies.
The findings by Little et al. also showed that children
with autism have more disorders in sensory processing
than normal children of the same age.Also, increasing
age in this group of children leads to improvement in
sensory processing [39]. They also stated that the level of
participation of these children also depends on the char-
acteristics of the child and the level of education of the
mothers [40].

Bayrami et al. stated that people with autism have a
disorder in combining and integrating details in the form
of a meaningful and coherent whole, instead, they focus
on the details of a stimulus during visual processing, and
this detail-based bias leads to the inability of these peo-
ple in the general processing and integration of informa-
tion. Children with autism are unable to understand the
details of the visual stimuli of their environment due to
the weakness in central integration and related processes
from extracting abstract and holistic concepts, which can
affect the participation of these children in activities [41].
Jasmine et al. stated that the problem in visual process-
ing can also affect the function of the eyes and hands and
limit the participation of children with autism in carry-
ing out their activities, such as dressing [42]. In general,
children with autism who have more sensory sensitiv-
ity problems participate less in activities to face fewer
sensory stimuli [43]. One of the main mechanisms that
regulate sensory inputs in normal people and provide the
person’s active participation in activities is the habitua-
tion process, which is the ability of a person to recognize
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familiar stimuli and then reduce the transmission of stim-
uli that do not need to be responded to. The sensorimo-
tor gates that modulate the response to repeated stimuli
are defective in children with autism, and encountering
repeated stimuli leads to a person being placed at a high
level of arousal, which can affect the individual’s par-
ticipation in activities [44]. Therefore, the continuous
involvement of the nervous system with incoming sen-
sory information, which is caused by the aforementioned
defects and sensory sensitivity, can lead to an increase in
anxiety in these children and disturb their performance
and participation [45]. One of the limitations of the pres-
ent study is the small size of the sample, which makes it
difficult to generalize the findings. Therefore, it is sug-
gested to conduct studies with a larger sample size.

Conclusion

The results of this study showed that most of the chil-
dren studied had autism at level two. Most of the com-
ponents of the sensory processing pattern did not show
a relationship with the components of social participa-
tion children with autism. Only in relation to sensation
seeking, this relationship was inverse. Thus, more severe
sensory problems in these children are associated with
more prominent social problems and less adaptive func-
tioning. Therefore, it is suggested to consider therapeutic
interventions to improve the social participation of chil-
dren with autism, and educational programs are recom-
mended for parents and teachers regarding the care of
children with autism. More studies are also needed in the
future to compare the sensory processing pattern in nor-
mal and autistic children with social participation prob-
lems, investigate the effect of therapeutic interventions
in improving the social participation of children with
autism, compare the relationship between the sensory
processing pattern and the social participation of chil-
dren with autism at home, school, and community, and
investigate the relationship between sensory processing
patterns and social participation of children with autism
and socio-economic factors.
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