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Autism spectrum disorder (ASD) is a neurolog-
ical disorder characterized with at least one of the fol-
lowing symptoms: deficits in social interaction and 
communication, restriction in activities and/or inter-

est, stereotypical and repetitive patterns of behaviors 
and language use, and deficits in social play.1 In 
2018, it was reported that 1 in every 59 children in 
the USA has ASD, according to the Centers for Dis-
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ABS TRACT Objective: The objectives of this study were to determine 
the autism severity levels and sensory processing skills of the children di-
agnosed with autism spectrum disorder applied to the language and speech 
therapy clinics, to identify the relationship between assessed areas and to 
find out whether they need occupational therapy in the light of sensory 
profile results. Material and Methods: Fifty three children aged 3-9 years 
with autism spectrum disorder were included in the study. The sociode-
mographic data of the children who applied to Biruni University Language 
and Speech Therapy Clinics with language and speech problems were 
recorded. Then, Gilliam Autistic Disorder Rating Scale-2 Turkish Version 
(GARS-2 TV), Test of Early Language Development-Third Edition:Turk-
ish (TELD-3:T) and Sensory Profile Test were applied. SPSS 22.0 pack-
age program was used for evaluation of the data. The hypothesis was two 
tailed and  p<0.05 was accepted as significant. Results: According to the 
statistical analysis results, there were statistically significant relationships 
between Sensory Profile Test sections’ scores such as ‘sensory process-
ing’, ‘behavioral and emotional responses’, ‘modulation’ and GARS-2 
sections’ scores such as ‘standard communication’, ‘standard social inter-
action’, ‘standard stereotype’, ‘autistic disorder index’ (p<0.05). Conclu-
sion: Sensory processing/integration difficulties may be one of the reasons 
underlying the social interactional difficulties of individuals with non-ver-
bal autism. In our study, it was concluded that children with autism spec-
trum disorder who applied to speech and language therapy clinics had 
severe language problems and poor sensory processing skills. In the light 
of these findings, not only language problems but also the sensory pro-
cessing skills should be assessed. Further comprehensive studies should be 
planned to assess the relationship between sensory processing, autism level 
and language-speech skills. 
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ÖZET Amaç: Bu çalışmanın amacı, dil ve konuşma terapisi kliniğine baş-
vuran otizm spektrum bozukluğu tanılı çocukların otizm seviyeleri ve du-
yusal  işlemleme becerileri arasındaki ilişkiyi incelemek, uygulanan duyu 
profili testine göre duyu bütünleme terapisi ihtiyaçlarının varlığını ve ihti-
yaç bulunan bölümleri tespit etmektir. Gereç ve Yöntemler: Araştırmaya 
otizm spektrum bozukluğu tanılı 3-9 yaş arasında 53 çocuk dahil edildi. Bi-
runi Üniversitesi Dil ve Konuşma Terapisi Kliniği’ne dil ve konuşma prob-
lemi ile başvurmuş çocukların sosyo-demografik bilgileri kaydedildi. 
Gilliam Otistik Bozukluk Derecelendirme Ölçeği-2 Türkçe Versiyonu 
(GOBDÖ-2-TV), Türkçe Erken Dil Gelişim Testi (TEDİL) ve Duyu Profili 
Testi uygulandı. Verilerin değerlendirilmesinde SPSS 22.0 paket programı 
kullanıldı. p<0,05 anlamlı olarak kabul edildi. Bulgular: İstatistiksel analiz 
sonuçlarına göre, Duyu Profili Testi alt bölümleri olan ‘duyusal işlemleme’, 
‘davranışsal ve duygusal cevaplar’, ‘modülasyon’ puanları ile GOBDÖ-2-
TV bölümleri olan ‘iletişim’, ‘sosyal etkileşim’, ‘stereotipi’ puanları ara-
sında istatistiksel olarak anlamlı bir ilişki mevcuttu (p<0,05). Sonuç: 
Non-verbal otizmli bireylerin sosyal etkileşimsel güçlüklerinin altında yatan 
sebeplerden biri de duyusal işlemleme/entegrasyon güçlükleridir. Çalışma-
mızda konuşma problemi ile dil ve konuşma kliniğine başvuran otizmli ço-
cuklarda şiddetli dil bozukluğu ile birlikte zayıf duyusal işlemleme 
becerilerinin var olduğu sonucuna ulaşılmıştır.  Bu bulgular; dil ve konuşma 
terapisi ile birlikte duyusal bütünleme ile ilgili sorunların ele alınması ge-
rekliliğini ortaya koymaktadır. Duyusal işlemleme, otizm seviyesi ve dil-
konuşma becerileri arasındaki ilişkiyi değerlendirmek için daha kapsamlı 
çalışmalar planlanmalıdır. 
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ease Control and Prevention Center reports.2 Sensory 
abnormalities are present almost over 90% of the di-
agnosed population.3,4  

As for Rutter and Shopler, almost half of the 
children with ASD have no functional language abil-
ity.5 Their speech, language and communication 
problems appear from early childhood and continue 
during their adult life.6 Children with ASD have dif-
ficulty in almost every modality of language (phonol-
ogy, morphology, semantics, syntax, and 
pragmatics), as well as motor production of speech. 
One of the underlying reasons for social interaction 
problems in non-verbal autism is sensory process-
ing/integration.7 One of the important things to keep 
in mind is that their level of communication is linked 
to their mental capacity, social development, early in-
tervention, health and sensory processing capacity.8  

To produce an intelligible speech, sensory inte-
gration is needed. As for generating a meaningful sig-
nal, one should be integrating visual and auditory 
stimuli and  to understand speech in a loud environ-
ment, one should differentiate background noises 
from speech sounds.9,10 

When there is sensory-motor integration impair-
ment, motor movements can not be precise.11 It is also 
known that sensorial stimulation increases the stim-
ulability of motor cortex.12 Sensorial feedback plays 
an important role in learning new motor skills.13,14 Es-
pecially in ASD, there might be some motor speech 
disorders such as apraxia. Children with ASD, they 
are known to have 30% higher rate in speech delays 
and articulation disorders.15-17 So these kinds of prob-
lems might affect speech, language and communica-
tion  negatively.18 

In clinical practice, as children with ASD have 
sensory integration problems, they can either be hy-
persensitive or hyposensitive to the stimuli. These 
two behavioral response patterns -hyperresponsive-
ness and hyporesponsiveness - are very well defined 
and characterized.19 Sensory integration is a neuro-
logical process that organizes senses coming from the 
body and environment. It can be achieved by using 
the body effectively in the interaction with the envi-
ronment (social, emotional and physical, etc.). To 
produce an adaptive response, information received 

through sensory systems such as tasting, touching, 
smelling, seeing and hearing are perceived, organized 
and interpreted.20-23 

According to Ayres & Tickle, when there is sen-
sory integration problem, academic learning skills, 
concentration and organization skills, self-regulation, 
self-control, self-confidence, abstract thinking, rea-
soning, and hemispheric specialization can be af-
fected and one or more of these skills can not be 
developed.24 ‘Sensory integration’ used by Ayres is 
defined as to produce appropriate motor and behav-
ioral responses to stimuli. Ayres found out that indi-
viduals with ASD have difficulty in registration 
(signal detection and interpretation), modulation (sig-
nal inhibition or propagation) and interacting with 
certain objects and motivation. Individuals with ASD 
generally display stereotypical and repetitive motor 
behaviors, those are generally associated with sen-
sory disintegration problems.25 

In a subgroup of children with ASD, parent-re-
ported levels of sensory hyporesponsiveness and stan-
dardized measures of adaptive behavior may be 
associated. In her study, Liss et al., found that a high 
level of hyporesponsiveness is related to poorer com-
munication and social performance. To determine de-
velopmental differences across various stimuli and 
contexts more studies with more rigorous methodolo-
gies may reveal the pathogenesis of these features.26 

Difficulties in sensory information processing 
are directly related to various behavioral problems 
and learning difficulties. Although many studies 
focus on occupational therapy in developing adaptive 
behaviors in children with ASD, there are not enough 
studies to guide how to implement these findings in 
speech and language therapy.7 

In our study, we aimed to determine the sensory 
processing skills of the children diagnosed with  
ASD, to identify the relationship between assessed 
areas and to find out whether they need occupational 
therapy in the light of sensory profile results. 

The specific research questions were: 

1) Is there a correlation between autism severity 
level and sensory processing skills? If so, which sen-
sorial categories are the most related to communica-
tion, social interaction and stereotypical behavior? 

Remziye AKARSU et al. Turkiye Klinikleri J Pediatr. 2020;29(2):47-56

48



2) Should all the children diagnosed with ASD 
and taking speech and language therapy be referred to 
occupational therapy on regular basis? 

 MATERIAL AND METHODS 

This study was conducted at Biruni University, 
Speech and Language Therapy  (SLT) Clinics. Par-
ticipants were randomly selected among the children 
with ASD who were applied to the SLT Clinics for 
their speech and language problems. There were 53 
participants between 3-9 years old. Written parental 
consent was obtained before any assessment is done. 
All of the participants were assessed individually in 
the SLT Clinics between August 2018 and May 2019. 

The secretary of the clinic contacted the families 
by phone and clinic staff evaluated participants for 
eligibility. Assessments were conducted in one of the 
clinic rooms for children at Speech and Language 
Therapy Clinics. A half day was typically enough to 
complete all assessments. Test of Early Language 
Development-Third Edition:Turkish (TELD-3:T) 
was applied to children. Demographic form, Sensory 
Profile Test and GARS-2-TV were filled out by 
trained therapists through asking parents or primary 
caregivers. 

PartıcıPants 

A total of 53 children (11 female, 42 male) with 
autism spectrum disorder participated in the study at 
Biruni University Campus Speech and Language 
Therapy (SLT) Clinics. The average age of the chil-
dren was 5.79± 1.72 years. The mean of diagnosis 
age was, 29.11±6.49. Twenty four children (45.3%) 
were born with normal vaginal delivery, 29 children 
(54.7%) were cesarean sections. As for the severity of 
language disorder with TELD-3:T combined scores 
were measured, the test scores of 11 children could be 
calculated (4 very severe, 6 severe, 1 moderate de-
gree). Other children’s test scores could not be cal-
culated because 42 children failed to cooperate. 

The demographic information of the parents was 
also collected. The mean age of the mothers was 
34.95±3.59 and fathers was 39.64±5.18. The per-
centage of intermediate or high school education of 
mothers were 56.6% and fathers were 28.3%. When 

the percentage of university education of parents was 
compared, the percentage of the mothers was  43.4% 
and the fathers was 71.7%. All of the fathers had a 
paid job, but the percentage of mothers’ having a paid 
job was 22.6%. Forty four parents had low-medium, 
9 parents had a high income. 

To be included in the study, all of the partici-
pants must apply for SLT Department at Biruni Uni-
versity. For receiving therapy in our clinics, all of the 
participants must be evaluated for hearing, visual im-
pairment, and for intellectual abilities. Also assess-
ments from neurology, child psychiatry and ear nose 
throat should be submitted.  

For the inclusion criteria; applicant must be di-
agnosed with ASD,  must apply for speech and lan-
guage therapy at Biruni University and must be at the 
age of 3 to 9 during this process.  For the exclusion 
criteria; children can not be younger than 36 months 
and not older than 8 years and 11 months. As for their 
assessments, they have not been to occupational ther-
apy, have no other neuropsychological, metabolic, 
genetic disorders, and have no hearing and visual im-
pairment. Intellectual abilities (formal IQ tests) can 
not be measured, as their autism severity was high 
and they were not cooperative to complete these 
tasks. All the participants should be diagnosed by ei-
ther pediatric neurologist or psychiatrist according to 
DSM-V-TR criteria.  

This research was carried out in accordance with 
the Helsinki Declaration and all cases participating 
in the survey were informed before the evaluation. 
The study was approved by the Ethics Committee of 
Non-Interventional Clinical Researches at Biruni 
University on 26.03.2018 with the decision number 
of 2018/14-14. Before the study, parents were in-
formed about the content of our study, read and 
signed the informed consent form that they volun-
teered to join. 

ınstruments 

TELD-3:T which is the adaptation of Test of Early 
Language Development (TELD-3) in Turkish was 
used. It is a norm-referenced test to evaluate receptive 
and expressive language skills of children between 
2;0 and 7;11 years old.27 It is used to do the screening 
of early language development, to identify strengths 

Remziye AKARSU et al. Turkiye Klinikleri J Pediatr. 2020;29(2):47-56

49



and weaknesses in language development, to conduct 
the study.  It has two different but parallel forms as 
TELD-3:T A and B. Both of these forms have recep-
tive and expressive language subtests. In these sub-
tests, there are questions regarding semantics, 
morphology and syntax. In each form, there are 76 
items. For validity and reliability, it was applied to 
1627 Turkish children and it is a highly reliable and 
valid tool to assess Turkish.28 

Gilliam Autism Rating Scale-2-TV (GARS-2-
TV) which is adapted from Gilliam Autism Rating 
Scale -2 is an assessment tool for children between 
ages of 3-23 displaying characteristic behaviors of 
ASD. To assess stereotypical behaviors, communi-
cation, and social interaction, it has three subtests 
consisting of 42 items in total. With the scoring of 
these subtests, autism severity index (ASI) is calcu-
lated. As ASI increases, the autism severity in-
creases, as well. It has three scores ranging from 
<69; 70-84 and 85. ASI is a valid and reliable test 
for evaluating individuals with ASD in Turkey.29  

Sensory Profile Test, developed by Prof. Win-
nie Dunn, is an assessment tool for sensory modula-
tion, in other words, it is used to determine sensory 
response types during daily activities and which sen-
sory systems are more affected. It is a valid and reli-
able assessment tool for functional performance, 
sensory processing skills, and the effect of sensory 
processing regarding three parameters such as sen-
sory processing skills, modulation, and behavioral-
emotional responses.30 The Turkish validity and 
reliability study of the test was conducted.31 

statıstıcal analysıs  

SPSS 22.0 package program was used for the evalu-
ation of data. Mean and Standard Deviation (SD) 
were calculated for continuous variables. Descrip-
tive statistics for discrete variables were presented 
by min-max values and with percentages. According 
to Kolmogorov-Smirnov test, normal and non-dis-
tributed data were determined. Spearman correlation 
coefficient was used to find the relationship between 
the sensory profile and GARS-2-TV scores. Nor-
mally distributed data related to gender, type of birth, 
parent education level, income level and parent 
working situation were analyzed by Independent 

Samples T test, non-normal distribution data were 
analyzed by Mann-Whitney U test. The hypothesis 
was two tailed and  p<0,05 was accepted as signifi-
cant.  

 RESULTS 

In this study, GARS-2-TV was used to determine 
Autism Disorder Index, 32 children had high (≥85), 
17 children had moderate (70-84) and 4 children had 
a low (≤69) degree of autism. Boys with autistic spec-
trum disorder had significantly higher results in 
GARS-2-TV Autistic Disorder Index scores than 
girls. This showed that boys in the study have higher 
autism levels. 

According to the results, as the age of children 
increased, perceptual fine motor problems signifi-
cantly increased. This might be related to the expec-
tations of families. No statistically significant 
differences were found between parents’ information 
and Sensory Profile-GARS-2-TV scores (p>0.05). 

The results were scored with the Sensory Profile 
User’s Manual guidance.30  From the three main sec-
tions; the ‘sensory processing’ section scores mean 
was 400.96±106.19, the ‘behavioral and emotional 
responses’ section scores mean was 322.74±86.55 
and the ‘modulation’ section scores mean was 
256.64±75.63 (Table 1). 

According to statistical analysis of sensory pro-
file and GARS-2-TV scores, there was a statistically 
significant relationship between ‘sensory processing’ 
section of sensory profile and GARS-2-TV scores 
such as ‘communication’ (.001), ‘social interaction’ 
(.000), ‘stereotype’(.012), ‘autistic disorder index’ 
(.011) within GARS-2-TV (Table 2). 

There was a statistically significant relationship 
between ‘behavioral and emotional responses’ sec-
tion of sensory profile and scores such as ‘communi-
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N=53 Range Min. Max. Mean SD 

Sensory processing 391 214 605 400.96 106.19 

Behavioral and emotional responses 316 167 483 322.74 86.55 

Modulation 438 149 587 256.64 75.63

TABLE 1:  Sensory profile analysis results.

Min= Minimum; Max= Maximum; SD= Standart Deviation.



cation’(.005) ‘social interaction’ (.012), ‘stereotype’ 
(.005), ‘autistic disorder index’ (.003). Also, there 
was a significant relationship regarding ‘modulation’ 
and subsections such as ‘standard communica-
tion’(.005), ‘standard social interaction’ (.001), ‘stan-
dard stereotype’ (.002), ‘autistic disorder index’ 
(.005) (Table 2). 

When the percentage of sensory processing 
scores were analyzed, ‘multisensory processing’ and 

‘behavioral outcomes of sensory processing’ showed 
the highest percentage (62.3%) and modulation of 
movement affecting activity level showed the lowest 
percentage (24.5%) of cases within the ‘definite dif-
ference’. ‘Modulation of sensory input affecting emo-
tional responses’ and ‘vestibular processing’ 
parameters were following the highest parameters 
(60.4%;58.5%) within the ‘definite difference’. 
‘Modulation of affecting activity level’ and ‘sensory 
processing related to endurance/tone’ parameters 
showing the highest percentage (58.5%; 56.7%); ‘be-
havioral outcomes of sensory processing’ showing 
the lowest percentage (20.7%) of cases within the 
‘typical performance’ (Figure 1).  

When the percentage of modulation scores were 
analyzed, the highest percentages were in the ‘inatten-
tion/distractibility’(54.7%) and ‘sensory seeking’ 
(52.8%); the lowest percentages were in the ‘oral sen-
sory sensitivity’(15.1%) and ‘sedentary’ (17%) param-
eters of cases within the ‘definite difference’ (Figure 2).  

Behavioral and emotional scores’ graphics 
showed that ‘registration’ and ‘seeking’ parameters 
had the highest percentages(60.4%) (Figure 3). 
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 Social Autistic Disorder 

N=53 Communication Interaction Stereotype Index 

Sensory r -.428** -.488** -.344* -.346* 

Processing p .001 .000 .012 .011 

Behavioral and r -.384** -.344* -.376** -.396** 

emotional p .005 .012 .005 .003 

responses 

Modulation r -.378** -.433** -.413** -.38** 

p .005 .001 .002 .005

TABLE 2:  Correlations of sensory profile and GARS-2-
TV scores.

GARS-2-TV=Gilliam Autism Rating Scale 2 Turkish Version; *. Correlation is significant 
at the 0.05 level; 
**. Correlation is significant at the 0.01 level.

FIGURE 1: Percentages of sensory processing scores.



 DISCUSSION 

In the literature, some studies support the link be-
tween autism symptoms and sensory functions.32-35 

As clinical researchers and neuroscientists have ar-
gued, interventions to sensory functions can lead to 
improvements in cognitive, linguistic, social ve other 

changeable abilities of children with ASD.36 We 
aimed in the study to find out the correlation between 
autism severity level and sensory processing skills of 
autistic individuals.  

Many studies have been conducted on the sen-
sory-perception function of the children with ASD, it 
was found that they had unexpected and different re-
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FIGURE 2: Percentages of modulation scores.

FIGURE 3: Percentages of behavioral and emotional responses scores.



sponses towards stimuli such as sound, light and 
touching.37-39 When a child with ASD has concomi-
tant sensory integration disorder and he is not suc-
cessful in academic life as his peers, he should be 
referred to sensory integration therapy. In the therapy, 
it is aimed to receive appropriate sensory stimuli and 
construct an adaptive response in an arranged set-
ting.40,41 Similarly, in our study, a definite difference 
was found between the sensory processing parame-
ters such as auditory, vestibular and multi-sensorial 
processing sections at rates up to 50%. 

Dawson and Watling had examined the sensory 
and motor abnormalities in children with ASD.42 In 
their study, they compared three different interven-
tion techniques. These were sensory integration, tra-
ditional occupational therapy, and auditory 
integration. In this study, there was a literature review 
and it was also emphasized that sensory integration and 
auditory integration should be used in children with 
ASD. In our study, it found that it is important to elim-
inate the problems related to sensory integration. Be-
cause, we found that sensory processing skills problems 
in children with autism had an impact on communica-
tion, social interaction and stereotype behaviors. 

As for our study, 53 children with autism were 
evaluated with Sensory Profile Test, and when we 
looked at ‘behavioral and modulation’ section, more 
than 50 percent of children with autism had a defi-
nite difference in ‘registration’, ‘seeking’, ‘sensitiv-
ity’ and ‘avoiding’responses. It was also evident in 
Baranek et al.’s study, they declared that there were 
very few clinical studies related to tactile vulnerabil-
ity and other subtypes of sensory integration. These 
problems were very common with individuals with 
developmental disorders. As a result of this study, it 
was found out that sensitivity to smell and other sen-
sitivities were very high and other studies should be 
conducted in those areas.43  

Sensory perception disorders were considered 
one of the reasons why children with ASD have dif-
ficulty in expressing their thoughts, needs, and emo-
tions verbally.40 In some studies, it was determined 
that sensory integration problems had a positive cor-
relation with stereotypical behaviors. For that reason, 
techniques used in sensory integration disorders in-

tervention can be used in behavioral problems.42 A 
well-designed sensory integration therapy interven-
tion is an application that will increase social inter-
action and adaptive behaviors. 

In our study, we found that as the age of children 
increased, perceptual fine motor problems signifi-
cantly increased. This may be related to the expecta-
tions of families, as GARS-2 TV is solely based on 
family answers. As for gender, boys with autistic 
spectrum disorder had significantly higher results in 
GARS-2-TV Communication and Autistic Disorder 
Index scores than girls. This showed that boys in the 
study have higher autism levels, it might be due to 
the number of girl participants. As for our results, the 
higher the autism severity index level, the more sen-
sory processing disorders were observed. We also 
found that autism severity levels were not related to 
family variables. In a similar study, sensory factors 
increased the severity of autism, even though vari-
ables related to children (age, IQ, gender, etc.) and 
family (income, etc.) were controlled.44 In addition to 
these findings, sensory problems were directly cor-
related with autism severity and behavioral problems, 
but not with IQ.45  In some studies, four subtypes as 
sensory adaptive, taste/smell sensitive, postural inat-
tentive and generalized sensory difference were iden-
tified and it was found the four sensory subtypes were 
not fully correlated with factors such as gender, age, 
non-verbal IQ and autism severity.46 We did not com-
pare groups regarding those subtypes.  

In our study, 53 children with ASD participated. 
Sensory processing scores, ‘multisensory processing’ 
and ‘behavioral outcomes of sensory processing’ 
showing the highest percentage (62.3%) of cases 
within the ‘definite difference’. ‘Modulation of sen-
sory input affecting emotional responses’ and 
‘vestibular processing’ parameters were following the 
highest parameters (60.4%; 58.5%) within the ‘defi-
nite difference’. The highest percentages modulation 
sections were in the ‘inattention/distractibility’ 
(54.7%) and ‘sensory seeking’ (52.8%). ‘Registration’ 
and ‘seeking’ parameters in behavioral and emotional 
responses’ section were the highest percentages 
(60.4%). However, the rate of problems in all sensory 
parameters was very close. This showed that sensory 
processing should be considered as a whole. In another 
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study, the Sensory Processing Scale Assessment (SPS) 
and SSP parent report were applied to identify sensory 
problems in 35 ASD and 27 typical developing chil-
dren. While definite sensory reactivity symptoms were 
present in children with ASD, these responses were not 
found in children with typical development.47  

 CONCLUSION 

As a result of this study, it was found that children 
with ASD have to be evaluated with different clinical 
and behavioral assessments, even though they have 
undergone the medical diagnosis process. For speech 
and language therapy, it is necessary to ensure that 
primary vision, hearing and other sensory modalities 
of children with ASD are preserved and their level of 
sensory integration is determined. Multidisciplinary 
approach must be held, as autism is such a compli-
cated neurodevelopmental disorder. 

In our study, we found that there is a relation-
ship between sensory processing problems and 
autism severity. As sensory processing problems in-
creased, autism symptoms were becoming apparent. 
In the light of these findings, one of the reasons why 
children with ASD might be referred to occupational 
therapy is to help them with their sensory problems. 
As sensory modulations are inseparable, our findings 
are parallel with the literature.  

In clinical practice, we need to have more stud-
ies exploring speech and language abilities and sen-
sory processing skills to have a better understanding. 
Apart from speech and language therapy sessions, 
sensory integration needs can also be determined and 
special intervention programs can be implemented re-
garding their assessment results.   

lımıtatıons 

One of the limitations of our study is that all of the 
children were non-verbal and they had no verbal out-
put except their primitive vocalizations. Another 
limitation is that we only used sensory profile for 
sensory processing skills and all the information 
were gathered from the parents. It might affect the 
reliability of data. Lastly, the number of participants 
were limited, these results should be repeated with 
other studies. 
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