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Abstract 

Background:  Despite the high prevalence of communicational differences, anxiety, and sensory processing difficul-
ties in children with autism spectrum disorder (ASD), little is known about the nature of their experiences. Thus, the 
present study aimed to explore the correlation between communication skills, sensory difficulties, and anxiety in chil-
dren with ASD. Fifty-three children with ASD (Mage = 8.51, SD = 2.51; males = 42) were recruited. The Persian version 
of the Short Sensory Profile (SSP), the Children’s Communication Checklist (CCC), and the Spence Children’s Anxiety 
Scale (SCAS) was used to assess the variables.

Results:  The overall sensory score of children with ASD was significantly and positively correlated with most of the 
communication skills (P < 0.05). The overall sensory score of children with ASD was significantly and negatively cor-
related with all anxiety subsets of these children (P < 0.05). The social relationships score of children with ASD had 
a significant and negative correlation with all subsets of anxiety and a significant and positive correlation with all 
sensory subsets (P < 0.05). The total score of communication was significantly and negatively related to all subsets of 
anxiety except separation anxiety (P < 0.05).

Conclusions:  Sensory processing difficulties in ASD children appear to be significantly associated with communica-
tion skills and anxiety acts as a mediator between the two.

Keywords:  Anxiety, Autism spectrum disorder, Children’s Communication Checklist, Communication, Sensory 
processing
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Background
Autism spectrum disorder (ASD) is a neurodevelopmen-
tal disorder characterized by difficulties in social com-
munication as well as restricted and repetitive behaviors, 
interests, and activities [1]. ASD is one of the most preva-
lent psychiatric disorders, with an estimated frequency of 
one in every 68 children [2, 3]. In Iran, the prevalence of 
ASD is equal to 0.1% (10 per 10 000), with a 2:1 male-
to-female ratio. In total, 86% of people with ASD have 

at least one comorbid condition. Intellectual disability, 
epilepsy, enuresis, and attention deficit and hyperactivity 
disorder (ADHD) with prevalence rates of 70.3%, 29.7%, 
27%, and 21.62%, respectively, were the most prevalent 
comorbid conditions in people with ASD [4]. Language 
comprehension differences, social communication and 
interaction differences, interactive movements (gestures), 
nonverbal behaviors, and motor coordination difficul-
ties are all present in ASD [5]. One of the three key areas 
affected by ASD is communication and language abilities. 
Many children with ASD are first referred for screen-
ing because their parents are concerned about language 
delays. Furthermore, linguistic milestones (particularly 
acquiring language abilities by the age of five) are sub-
stantially linked to long-term prognosis [6, 7]. However, 
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according to the DSM-5, the ASD category has two basic 
characteristics: (a) persistent insufficiency in social com-
munication and social interaction observed in various 
situations and (b) restricted and repetitive behaviors. In 
addition to these characteristics, it is stressed that spe-
cific autistic features appear in early childhood and lead 
to difficulties in daily life [8]. Language development lev-
els in children with ASD can vary greatly, and while some 
children do not experience any delays in language devel-
opment, the pragmatic language does not improve in 25% 
of cases [9]. Understanding the differences in language 
development in ASD cases is critical because parents typ-
ically perceive failures in language development in chil-
dren with ASD as a complaint. In addition, the pragmatic 
of language in the early stages is intimately linked to long 
term [10]. Atypical patterns of sensory responsiveness 
(hyporesponsiveness and hyperresponsiveness) are fre-
quent in children with ASD, and they are thought to have 
cascading effects across other developmental domains 
[11, 12]. Indeed, sensory response patterns can signifi-
cantly predict aspects of adaptive behaviors like eating 
difficulties in ASD children [12, 13].

Sensory processing is the process that organizes sen-
sation from one’s own body and the environment, thus 
making it possible to use the body effectively in the envi-
ronment. Hyperresponsiveness is a sensory processing 
difference involving excessive or unpleasant reactions to 
sensory inputs [1]. According to Dunn’s approach, hyper-
responsiveness represents two types of behavior namely 
sensitivity to sensations and avoidance of sensations [14]. 
Sensory difficulties are associated with sleep disorders, 
poorer levels of social skills and adaptive behaviors, and 
greater anxiety. In addition, when paired with worry, it 
predicts an increased degree of gastrointestinal disorders 
[15, 16]. Previous studies have also indicated that sensory 
difficulties may have a detrimental influence on children’s 
psychological well-being. However, little is known about 
these differences in ASD, indicating that more researches 
are needed [15]. Sensory difficulties may be linked to 
problematic behaviors [17]. Few studies have looked at 
the link between sensory processing impairment, emo-
tion, and behavior differences in children with ASD [18]. 
For example, Tseng et al. found that in 67 children with 
ASD aged 48–84 months, sensation avoiding and sensa-
tion sensitivity were strongly linked to internalizing and 
externalizing problematic behaviors [19]. In addition, 
O’Donnell et  al. found that different behaviors such as 
irritability, lethargy, stereotypic behaviors, hyperactivity/
noncompliance, and incorrect speech are more common 
in preschool children with greater degrees of sensory 
processing difficulties [20]. Similarly, Dellapiazza et  al. 
[21] found that irritability is linked to avoidance of sen-
sations, whereas hyperactivity/noncompliance is linked 

to seeking sensations and sensation sensitivity. After 
adjusting for age and IQ, typical sensory processing also 
explains a large portion of the variance in different behav-
iors (from 16 to 39%) [21]. According to the findings, 
children with ASD who have more sensory processing 
difficulties are more likely to exhibit different behaviors 
such as irritability, lethargy, stereotypic behaviors, hyper-
activity, and poor speech. Another study showed that in 
children with ASD, hyporesponsiveness had a significant 
positive relationship with the severity of socio-commu-
nication symptoms [22]. In general, studies have shown 
that abnormal sensory processing can play an important 
role in the severity of ASD symptoms as well as in the 
rate of acquisition of communication skills [11, 22, 23].

Another co-occurring disorder that is linked to both 
problematic behaviors and sensory difficulties is anxi-
ety. Anxiety disorders are the most commonly diagnosed 
illnesses in children with ASD, according to a study of 
concomitant psychiatric features in ASD, with rates of 
5–35% generalized anxiety recorded in earlier research 
[24]. Children with ASD who have more anxiety symp-
toms also have more sensory difficulties. Differences in 
sensory responsiveness that are linked to the core and 
related features of ASD persist in older children and ado-
lescents on the spectrum [11]. There is a significant posi-
tive correlation between anxiety and sensory sensitivities 
in children with ASD [25]. Sensory processing difficulties 
in ASD children are significantly associated with stereo-
typed behaviors, and anxiety acts as a mediator between 
the two [26, 27]. Another study found that anxiety symp-
toms increased in ASD children, over time while hyper-
responsiveness remained constant. Hyperresponsiveness 
predicts changes in anxiety; however, anxiety cannot 
predict changes in hyperresponsiveness. In fact, hyper-
responsiveness appears earlier than anxiety and pre-
dicts the onset of anxiety [28]. Compared to the youth 
with anxiety and ASD alone, anxiety levels are greater 
in children and adolescents with ASD who also have a 
co-occurring behavior difficulty. The youth with ASD 
exhibits higher levels of anxiety and disruptive behaviors 
and are more likely to require antipsychotic medication 
[28, 29]. Although it has been shown that children with 
ASD may exhibit high rates of anxiety symptoms, a few 
researches have been done on the correlation between 
communication skills and anxiety symptoms in children 
with ASD. Davis et  al. showed that both receptive and 
expressive communication skills play an important role 
in the development of anxiety symptoms [30]. To date, no 
research has examined the relationship between anxiety, 
sensory problems, and all communication skills in chil-
dren with ASD at the same time.

Given the ample incidences of communication diffi-
culties, anxiety, and sensory difficulties in ASD, further 
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study into the links between communication skills, sen-
sory processing, and anxiety is needed. Changes in the 
physical and social settings can cause anxiety, which 
can lead to the onset of maladaptive behaviors in people 
with ASD. Therefore, this research aims to find out how 
a child’s communication abilities impact their anxiety 
level, as well as how the child’s sensory response patterns 
affect their communication development and anxiety 
level. Thus, the present study is aimed at exploring the 
relationships between communication skills, sensory dif-
ficulties, and anxiety in children with ASD. The following 
hypotheses were tested: (1) Sensory characteristics are 
related to the communication skills of children with ASD. 
(2) Sensory characteristics are associated with anxiety in 
children with ASD. (3) Communication skills are associ-
ated with anxiety in children with ASD.

Methods
Ethics statement
All procedures in this study were consistent with the 
guidelines for humans of the National Institute of Health 
and approved by the Ethical Committee of the Baqiyat-
allah University of Medical Sciences, Tehran, Iran (IR.
BMSU.REC.1399.512).

Participants
Fifty-three children with ASD (42 males/11 females) aged 
between 6 and 12 years (M = 8.51, SD = 2.51) enrolled in 
the study. The race of all the participating children was 
white, and all of them were monolingual Persian speak-
ers and residents of Tehran. All questionnaires were com-
pleted by the mothers of these children. The mothers 
ranged in age from 23 to 45  years (M = 32.7, SD = 5.9). 
Their education level was as follows: seven had a high 
school education, 18 had a high school diploma, 20 had 
a bachelor’s degree, and eight had master’s or doctoral 
degrees. According to the Diagnostic and Statistical 
Manual V (DSM-5) criteria, all subjects were diagnosed 
with ASD by a professional psychiatrist, which was 
extracted from the participant’s medical records. To 
confirm this diagnosis, the authors also used the Persian 
version of the Gilliam Autism Rating Scale-3 (GARS-3) 
for all participants. All participants in this scale scored 
above the cutoff point of 54 [31]. The severity of autism 
was determined based on the DSM-5 categorization. The 
mild, moderate, and severe ASD are defined as severity 
level 1, severity level 2, and severity level 3, respectively 
[32]. All participants of this study had severity level 2 
of ASD. Children whose anxiety has not been treated 
and who have not received any treatment in the past 
year were included. In addition, participants with visual 

impairment, hearing loss, epilepsy, and other neurologi-
cal difficulties such as cerebral palsy were excluded.

Measures
Short Sensory Profile (SSP)
The Short Sensory Profile (SSP) is a shortened version 
of the Dunn’s Sensory Profile Caregiver Questionnaire 
[33]. The SSP with 38 items is a standardized assess-
ment instrument for measuring sensory features in 
children and students in the classroom, school, and 
preschool settings. The subscales of the SSP are tac-
tile sensitivity, taste/smell sensitivity, movement sen-
sitivity, under-responsive/seeks sensation, auditory 
filtering, low energy/weak, and visual/auditory sen-
sitivity. In addition to these subscales, four basic pat-
terns of sensory processing are extracted from the SSP. 
These sub-types are sensation seeking, including the 
representation of high thresholds and an active self-
regulation strategy; sensation avoiding, including low 
thresholds and an active self-regulation strategy; sensa-
tion sensitivity, including low thresholds and a passive 
self-regulation strategy; and low registration, includ-
ing representation of high thresholds and a passive 
self-regulation strategy. This questionnaire can be used 
for the age range of 3 to 11 years and 11 months. The 
questionnaire is designed based on Likert’s scale of five 
points always = 1, often = 2, sometimes = 3, rarely = 4, 
and never = 5. Cronbach’s alpha for the subscales of the 
original version of the SSP was reported as 0.74, 0.93, 
0.74, 0.74, 0.78, 0.93, and 0.72 [34]. The construct valid-
ity of the Persian version of this questionnaire for 384 
children and students aged 3 to 12 years was confirmed 
through confirmatory factor analysis (P < 0.001). In 
addition, the reliability of the Persian version of the SSP, 
based on Cronbach’s alpha, for the whole questionnaire 
was equal to 0.88, and for low registration, sensation 
seeking, sensation sensitivity, and sensation avoiding 
were reported as 0.82, 0.88, 0.82, and 0.81 respectively 
[35]. In this study, the online version of the SSP was 
used for sampling. Internal reliability of the online ver-
sion ranges from 0.65 to 0.92 (Cronbach’s alpha for the 
SSP subscales was 0.71, 0.81, 0.71, 0.70, 0.74, 0.92, and 
0.65, respectively). In this study, based on the division 
of Watson et al. [22], the sum scores of sensory seeking 
and low registration patterns were considered as the 
score of hyporesponsiveness, and the sum scores of the 
patterns of sensation avoiding and sensation sensitivity 
were considered as the score of hyperresponsiveness. 
Higher scores indicate normal sensory processing, and 
lower scores indicate sensory disturbances. The SSP 
cutoff scores include a score of less than 141 indicating 
a definite difference and a score between 142 and 154 
indicating a possible difference in sensory processing. 
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A score greater than 155 is considered normal perfor-
mance [36].

The Spence Children’s Anxiety Scale (SCAS)
The Spence Children’s Anxiety Scale (SCAS) is designed 
to evaluate anxiety in children aged 6 to 12, based on 
the APA (DSM-IV, 1994) classification system. The scale 
includes six correlated factors: panic disorder, social pho-
bia, separation anxiety, generalized anxiety, obsessive–
compulsive disorder, and fear of physical injury. The scale 
has 38 questions, and Cronbach’s alpha for the subscales 
of the original version of the SCAS was reported as 0.82, 
0.70, 0.70, 0.60, 0.73, and 0.73, respectively. The construct 
validity of the Persian version of the SCAS was confirmed 
using confirmatory factor analysis (P < 0.001). In addition, 
its reliability based on Cronbach’s alpha for the whole 
questionnaire was 0.89, and the subscales of the Persian 
version of the SCAS were reported as 0.82, 0.70, 0.70, 
0.60, 0.73, and 0.73, respectively [37]. In this study, the 
online version of the SCAS was used for sampling. Inter-
nal reliability of the online version ranges from 0.55 to 
0.83 (Cronbach’s alpha for the SCAS subscales was 0.83, 
0.68, 0.66, 0.62, 0.55, and 0.64, respectively.)

Children’s Communication Checklist (CCC)
The Children’s Communication Checklist (CCC) was 
created to identify the areas of communication disability 
not effectively assessed by current standardized language 
assessments [38]. It is normally completed by a parent or 
other caregiver; however, teachers or other profession-
als who are familiar with the child might provide helpful 
information. It takes 5 to 15 min to complete and consists 
of 70 questions and 9 subscales of (A) speech, (B) syntax, 
(C) inappropriate initiation, (D) coherence, (E) stereo-
typed language, (F) use of context, (G) rapport, (H) social 
relationships, and (I) interests. The Pragmatic Compos-
ite Score (PCS) is the sum of the scores of five pragmatic 
subscales, C to G. Lower scores on this questionnaire 
indicate more difficulties. Internal reliability for the sub-
scales of the original version of the CCC was reported 
as 0.86, 0.78, 0.80, 0.86, 0.87, 0.84, 0.87, 0.88, and 0.84, 
respectively [38]. The checklist has been verified in Iran 
for children aged 6 to 11 years, with a Cronbach’s coef-
ficient of 0.82 [39]. In this study, the online version of the 
CCC was used for sampling. Internal reliability of online 
version ranges from 0.53 to 0.82 (Cronbach’s alpha for 
the CCC subscales was 0.78, 0.53, 0.77, 0.71, 0.82, 0.57, 
0.54, 0.71, and 0.67, respectively).

Procedure
The subjects were selected from three medical centers 
and two private clinics in Tehran based on the inclu-
sion criteria. First, the examiner (first author) explained 

the objectives of the present study individually to the 
parents. To each parent who volunteered, the exam-
iner immediately sent a link to the three questionnaires. 
While completing these questionnaires, the first author 
was available to answer any questions from the parents. 
A written consent was obtained from all participants. All 
three questionnaires were completed online by parents 
in the clinic waiting room. Completing all the question-
naires would take about 20 to 25  min. The sampling of 
this research, which was available as a sample, was done 
in the winter of 2021. In other words, we only sampled 
these centers and clinics for 3  months, and during this 
period, only 53 children met the inclusion criteria.

Data analysis
The data were analyzed using IBM SPSS 16.0 with a two-
tailed p = 0.05. Pearson correlation was used to analyze 
the data to examine the relationship between research 
variables and research hypotheses.

Results
The mean total score for the SSP was 130.3 (SD = 25.8). 
Our results showed that 62.3% (n = 33) of the sam-
ple scored in the definite difference category and 18.9% 
(n = 10) in the probable difference category, and 18.9% 
(n = 10) showed typical performance. The mean total 
score for the SCAS was 32.9 (SD = 18.4). Also, the mean 
total score for the CCC was 195.9 (SD = 23.3).

Correlation between the CCC and the SSP
The correlation between sensory characteristics based 
on short sensory profiles and children’s communication 
skills based on the CCC in terms of the subsets for chil-
dren with ASD is shown in Table 1.

Table  1 shows that the overall sensory score of chil-
dren with ASD is significantly positively correlated with 
seven out of ten communication subsets (P < 0.05). On 
the other hand, the total score of communication and the 
score of pragmatic score in children with ASD have a sig-
nificant positive relationship with four out of seven sub-
sets of the SSP of these children (P < 0.05). The score of 
interests in ASD children has a significant positive rela-
tionship with five out of seven subsets of the SSP of these 
children (P < 0.05). Moreover, the score of social relation-
ships of these children had the highest correlation with 
their overall sensory score (r = 0.62) and had a significant 
positive relationship with all of the subsets of the SSP 
(P < 0.05).

Correlation between the SCAS and the SSP
The correlation between sensory characteristics based 
on the SSP and children’s anxiety based on the SCAS in 
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terms of the subsets for children with ASD is listed in 
Table 2.

Table  2 shows that the overall sensory score of chil-
dren with ASD is significantly and negatively corre-
lated with all anxiety subsets of these children (P < 0.05) 
and has the highest correlation with the overall anxiety 
score (r =  − 0.81). In addition, the score of all SSP sub-
sets except auditory filtering and taste/smell sensitivity in 
ASD children has a significant and negative relationship 
with all subsets of anxiety in these children (P < 0.05). 
Moreover, the overall anxiety score of these children has 
a significant negative relationship with the score of all 
subsets of the SSP (P < 0.05). In general, all components 
of these two questionnaires have a negative relationship 
with each other, which in most cases, these relationships 
are significant.

Correlation between the SCAS and the CCC​
The correlation between children’s communication skills 
based on the CCC and children’s anxiety based on the 
SCAS in terms of subsets for children with ASD is shown 
in Table 3.

Table  3 indicates that the social relationship score of 
children with ASD has a significant negative correlation 
with all subsets of anxiety (P < 0.05) and has the highest 
correlation with the generalized anxiety disorder score 
(r =  − 0.65). The total score of communication in these 
children is significantly and negatively related to five out 
of the six subsets of anxiety (P < 0.05) and has the high-
est relationship with the score of obsessive–compulsive 
disorder (r =  − 0.56). Interest score has a significant 
negative correlation with four out of seven subsets of 
anxiety (P < 0.05) and has the highest correlation with 
obsessive–compulsive disorder score (r =  − 0. 47). On 
the other hand, the overall anxiety score of these chil-
dren has a significant negative correlation with six out of 
ten communication subsets (P < 0.05) and has the most 
negative correlation with the score of social relationships 
(r =  − 0.60). In general, most of the components of these 
two questionnaires have a negative relationship with each 
other, which in some components these relationships are 
significant.

The correlation between four patterns of sensory pro-
cessing and subscales of the SCAS and the CCC for chil-
dren with ASD is shown in Table 4.

Table 4 shows that all patterns of sensory processing of 
children with ASD are significantly and negatively corre-
lated with all anxiety subsets of these children (P < 0.05). 
In addition, low registration has a significant positive 
correlation with all communication skills except speech, 
syntax, and use of context (P < 0.05). Sensation sensitivity 
has a significant positive correlation with speech, coher-
ence, social relationships, interests, and PCS (P < 0.05). 

Sensation avoiding has a significant positive correlation 
with social relationships and interests (P < 0.05). Sensa-
tion Seeking has a significant positive correlation with 
stereotyped language, use of context, social relation-
ships, interests, and PCS (P < 0.05). Hyporesponsiveness 
has a significant positive correlation with all communi-
cation skills except speech and syntax (P < 0.05). Hyper-
responsiveness has a significant positive correlation with 
only three out of ten subsets of communication skills 
(P < 0.05).

Discussion
Communicational differences are common in children 
with ASD; however, the link to sensory processing diffi-
culties and anxiety has not been thoroughly investigated. 
While researches have revealed some links between 
communicative skills, sensory difficulties, and anxiety 
in children with ASD, this is the first study to employ a 
cross-sectional methodology in Iran. This study contrib-
utes to the body of knowledge about children with ASD 
by looking at the link between these prevalent disorders.

The connection between sensory differences 
and communication skills
A variety of symptoms, perhaps connected to sensory 
processing difficulties, are one of the fundamental spe-
cific autistic features [1]. The overall sensory score of 
children with ASD was significantly and positively corre-
lated with most of the communication skills. These find-
ings are in line with Clince et al. [40]. They showed that 
students with ASD who had higher scores on sensory 
processing also performed better academically and com-
municatively [40]. Also, another study showed that ASD 
children have specific sensory processing patterns, and in 
these children, there is a significant relationship between 
sensory processing disorders and communication dis-
orders [41]. The low registration also had a significant 
positive correlation with most communication skills, 
which is in line with the results of previous studies [22, 
23]. These results show that there is probably a common 
mechanism underlying communication problems and 
sensory processing problems in children with autism. In 
a previous study on ASD children, sensory hyporespon-
siveness was associated with poorer communication and 
social functioning [23]. This is consistent with our results 
because our results showed that the pattern of sensory 
hyporesponsiveness had a positive and significant cor-
relation with most of the communication skills (from 
the CCC), especially the Pragmatic Composite Score 
(PCS). According to studies, pragmatic problems (from 
the CCC) are very common in ASD children [42, 43]. In 
addition, it has recently been proven that the CCC can be 
used in screening ASD [44, 45]. Therefore, according to 
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our results (Table 4), it can be concluded that the pattern 
of sensory hyporesponsiveness is more common among 
ASD children than other patterns. This is in line with the 
claim by Feldman et al. which reported that hyporespon-
siveness is the most common and specific to ASD [11].

Our findings are consistent with the findings of another 
study that looked at caregiver-reported data of people 
with ASD and discovered that stereotyped language was 
linked to sensory processing difficulties [46]. Our find-
ings were similar to Tseng et al. who indicated that there 
was a link between sensation sensitivity and stereotyped 
language, as well as sensation avoiding and externalizing 
activities [19]. Moreover, social relationships had a sig-
nificant positive correlation with all patterns of sensory 
processing, which indicated the importance of sensory 
processing patterns in determining socio-communica-
tion skills. Therefore, it can be interpreted that sensory 
processing patterns play an important role in determin-
ing the severity of ASD symptoms, which confirms the 
results of previous studies [11, 22, 23]. In addition, inter-
ests had a significant positive correlation with all patterns 
of sensory processing, which is consistent with previous 
research describing the importance of the co-occurrence 
of sensory processing patterns and different interests in 
the ASD population [47]. Therefore, it can be concluded 
that in evaluating and treating the sensory processing 
pattern of children with autism in the clinical context, 
attention to social relationships and interests of these 
children should be a priority for the examiner.

The connection between sensory differences and anxiety
Many studies have been conducted on the relationship 
between sensory differences and anxiety in children 
with autism and the co-occurrence of the two [26–28, 
48, 49]. The results of this study showed that all patterns 
of sensory processing, as well as most of the sensory 
subscales of the SSP, had a significant negative corre-
lation with all subsets of anxiety, which is consistent 
with the results of other studies about the importance 
of co-occurrence of the sensory processing patterns 
and types of anxiety in the ASD population. Green et al. 
showed that sensory processing patterns cause anxiety 
in these children [28]. Therefore, in assessing and treat-
ing anxiety in children with ASD, it is best to first iden-
tify and modify the sensory processing pattern of these 
children.

Individuals with sensory processing impairments 
showed greater levels of anxiety, which was consistent 
with our assumptions. In line with other researches [3, 
16], this study found that the overall sensory score of 
children with ASD was significantly and negatively cor-
related with all anxiety subsets of these children and 
had the highest correlation with the overall anxiety. 
This shows that children with ASD who have greater 
levels of anxiety are more likely to exaggerate their 
responses to sensory stimuli. Children with ASD who 
have higher levels of anxiety exhibit more and more 
different behaviors, such as internalizing, external-
izing, and asocial behaviors. Demonstration of differ-
ent behaviors in the situation of anxiety in ASD has 
received little attention. Nonetheless, the evidences 

Table 3  Correlation between anxiety and communication skills in ASD (n = 53)

PCS Pragmatic Composite Score
* p < 0.05
** p < 0.001

Variables Panic with 
agoraphobia

Separation 
anxiety

Fear of 
physical injury

Social phobia Obsessive–
compulsive

Generalized 
anxiety 
disorder

Overall 
anxiety score

r Sig r Sig r Sig R Sig R Sig r Sig r Sig

Speech 0.04- 0.764 0.23- 0.088 0.06- 0.651 0.23- 0.087 0.14- 0.287 0.16- 0.253 0.18- 0.067

Syntax 0.06 0.633 0.00 0.956 0.14 0.312 0.02- 0.835 0.21- 0.125 0.10- 0.451 0.01- 0.655

Inappropriate initiation 0.02 0.860  − 0.07 0.590  − 0.14 0.318  − 0.06 0.625 *0.35- 0.011 0.02 0.876 0.10- 0.135

Coherence  − 0.20 0.142 0.00 0.960  − 0.23 0.090 *0.27- 0.046  − 0.19 0.172  − 0.22 0.110  − 0.22 0.467

Stereotyped language  − 0.26 0.058  − 0.11 0.460 0.26- 0.057 *0.35- 0.011 **0.45- 0.001 0.25- 0.071 *0.34- 0.016

Use of context  − 0.24 0.079 0.04 0.745  − 0.18 0.194  − 0.13 0.335 **0.53- 0.000 **0.37- 0.006 0.28*- 0.034

Rapport *0.30- 0.030 0.16- 0.251 0.09- 0.491 0.19- 0.159 **0.46- 0.001  − 0.25 0.061 *0.31- 0.021

Social relationships **0.52- 0.000 **0.36- 0.009 **0.44- 0.001 *0.27- 0.045 **0.53- 0.000 **0.65- 0.000 **0.60- 0.000

Interests 0.29*- 0.034  − 0.19 0.175  − 0.19 0.155 *0.28- 0.45 **0.47- 0.000 **0.43- 0.001 *0.38*- 0.000

PCS 0.27- 0.053 0.09- 0.505  − 0.26 0.061 0.26- 0.059 **0.53- 0.000 0.27*- 0.048 *0.34- 0.025

Total score of communication *0.32- 0.036 0.20- 0.324  − 0.28* 0.041 *0.31- 0.024 **0.56- 0.001 **0.41- 0.002 **0.43- 0.000
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suggest that clinicians should pay attention to their cli-
ents’ comorbid anxiety symptoms, which may be linked 
to their different behaviors. Further study is needed to 
confirm this link.

The connection between anxiety and communication skills
The results indicated that the social relationship score 
of children with ASD had a significant negative corre-
lation with all subsets of anxiety. That is, by reducing 
anxiety, even children with ASD establish better social 
relationships and, on the other hand, by establishing 
friendly relationships, and increasing these relation-
ships, we can help reduce the anxiety of these children. 
This is in line with the results of the previous study [50].

According to Green et  al. anxiety arises from sen-
sory processing patterns [28]. Therefore, if a child has 
a sensation avoiding pattern, he/she most likely refuses 
to participate in daily activities. On the other hand, 
hyperresponsiveness can prevent ASD children from 
participating in daily activities. Therefore, it can be 
interpreted that hyperresponsiveness can negatively 
affect speech and language learning and communica-
tion in general. This is consistent with other studies [26, 
51].

Communication skills have different effects on anxi-
ety levels. In some people with ASD, anxiety decreases 
with an increase in communication deficits, and in some 
of these children, anxiety increases with increasing com-
munication deficits [50]. Kring et al. suggested that ASD 
adolescents and adults with co-morbid psychiatric disor-
ders (such as anxiety disorder) are more prone to engage 
in asocial activities [52]. There may be long-term negative 
implications of sensory hyporesponsiveness on adaptive 
outcomes. Children with hyporesponsiveness demon-
strate diminished responses to specific sensory input in 
their environments, including adult and peer attempts 
for social engagement. Thus, children with high levels of 
hyporesponsiveness early in life may be especially vul-
nerable to cascading effects on development over time, 
perhaps due to reduced opportunities to engage mean-
ingfully and learn from their physical environments and 
social experiences. Thereby, they fall increasingly further 
behind their peers [12]. However, to properly address 
these concerns, more long-term research with larger rep-
resentative populations is required.

The study looked at the bivariate connections between 
the three variables of interest. It is crucial to think about 
how communicational differences affect children with 
ASD, who also struggle to regulate their responses to 
sensory inputs and emotions. The findings of this study 
shed light on the links between sensory processing dif-
ficulties, communicational differences, and anxiety in 
children with ASD. The lack of techniques for dealing 

with sensory processing difficulties may have an impact 
on their mental well-being and lead to more severe com-
municational differences. These three conditions, on the 
other hand, may have a reciprocal and complicated inter-
action that requires further research.

There were several limitations to this study. One of 
the limitations was that children under anxiety treat-
ment were excluded from the study, so the results can-
not be generalized to children with anxiety. Second, our 
participants were volunteers who had access to support 
resources or service systems; thus, they may not be rep-
resentative of the overall community of children with 
ASD. The cross-sectional design was also a limitation. 
Despite our preliminary results about the links between 
sensory processing, anxiety, and communicational dif-
ferences in children with ASD, it is difficult to pinpoint 
the causative relationship between these factors. To 
reach more solid results, future research should use 
alternative forms of sampling and larger sample size. 
Also, including healthy controls in the study would be 
of value to know the magnitude of the problem of sen-
sory processing difficulties in ASD and whether sensory 
processing difficulties in normal children can affect 
their anxiety level and communication as well.

Conclusions
The study was the first to examine the relationships 
among communicational differences, sensory process-
ing difficulties, and anxiety in children with ASD. These 
findings suggest that children with ASD who have com-
munication challenges may also have trouble control-
ling their sensory input; sensory processing deficits 
were linked to anxiety in these children. Sensory pro-
cessing difficulties were indirectly linked to greater 
communicational differences through elevated levels of 
anxiety. Sensory processing difficulties in ASD children 
appear to be significantly associated with communica-
tion skills, and anxiety acts as a mediator between the 
two. Given the specific autistic features, a complete 
intervention for modifying sensory input modulation, 
emotional control, and communicational differences 
may be necessary. Future studies might focus on eluci-
dating the underlying processes and developing an inte-
grated therapy for these three disorders.
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