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ABSTRACT 

The present study aimed to describe the characteris- 
tics of auditory abnormalities present in cases of au- 
tism. One hundred and fifty six children with autism 
and 141 matched controls with language delay were 
investigated via direct observations combined with 
parent/caregiver reports. All of the autistic indivi- 
duals demonstrated auditory abnormalities especially 
in the domain of hyposensitivity, compared with 33.3% 
of children with language delay. The auditory abnor- 
malities in autism primarily comprised of auditory 
hyposensitivity, auditory hypersensitivity, phonopho- 
bia, and peculiar interests in certain sounds. Partici- 
pants with autism were rated as having more prob- 
lems than the language-delayed children in all the 
items of each domain. No significant differences in the 
range of auditory abnormalities were observed be- 
tween mild and severe autistic children except for the 
presence of phonophobia. Children with autism pre- 
sented with diverse auditory abnormalities which may 
be specific features in autism and may play an im- 
portant role in the early identification of autism. 
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1. INTRODUCTION 

Autism is a pervasive developmental disorder character- 
ized by symptoms in three core domains: qualitative im- 
pairments in social interaction, verbal and nonverbal com- 
munication, and stereotyped patterns of activities and in- 
terests [1,2]. The prevalence of autism has evidenced a 
rapid increase over the last few years, now amounting to 
as many as 10 to 30 per 10,000 children. Males are more 
often affected with autism, at a ratio of 4:1 (males:fema- 
les) [3].  

In addition to the core features, it has been reported 
that children with autism manifested varied unusual re- 
sponses to sensory stimuli [4-8]. Rogers et al. using par- 
ent questionnaires found that toddlers with autism had 

more deficits in tactile sensitivity, auditory filtering, and 
taste/smell sensitivity as measured by the Short Sensory 
Profile [9] than those with other developmental delays 
[5]. It was also described that children with autism showed 
a preference for proximal stimuli including touch, smell 
and taste as opposed to the distal aspects such as auditory 
and vision [10,11]. Abnormal sensory behaviors have 
been recently proposed for inclusion among diagnostic 
criteria for autism spectrum disorder in the upcoming 
Diagnostic and Statistical Manual of Mental Disorder, 
version 5 (DSM-V) [12,13]. Auditory abnormalities tend 
to be particularly evident among all the modalities in-
cluding not only hyposensitivity to auditory stimuli but 
also hyperacusia [12,14,15]. Data derived from children 
with autism spectrum disorder showed that these children 
had more problems in responding to voice or their names 
being called than the developmental delay group [6]. The 
authors suggested that such abnormalities might be dis-
tinguishing symptoms of autism (spectrum disorders) that 
should be considered for inclusion in diag- nostic algo-
rithms for young children. 

Although major advances have been made in under- 
standing and identifying the core symptoms in children 
with autism over the past two decades, research characte- 
rizing the auditory profiles of children with autism re- 
mains limited. The literature regarding auditory abnor- 
malities in people with autism mainly revolved around 
the electrophysiological and neuroimaging aspects, inclu- 
ding auditory brainstem response, otoacoustic emission, 
immittance audiometry, and event-related potentials [16- 
21]. The purpose of this study was to investigate the fea- 
tures of auditory abnormalities in autism and to compare 
differences in the auditory profiles of children with auti- 
sm, matched to a control group of children with devel- 
opmental language delay to determine whether children 
with autism exhibit a unique profile of auditory response. 

2. MATERIALS AND METHODS 

2.1. Participants 

One hundred and fifty six children with autism aged 1.9 - 
5.8 years (142 boys and 14 girls, mean age = 3.5 years) 
and 141 children with developmental language delay aged *Corresponding author. 
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2.0 - 5.5 years (125 boys and 16 girls, mean age = 3.2 
years) were investigated. The two groups were appro- 
ximately matched by age and gender. Participants were 
recruited from the Clinic of Developmental Pediatrics of 
Shengjing Hospital of China Medical University. They 
were all ethnic Chinese. The study was approved by the 
Ethical Committee of Shengjing Hospital of China Me- 
dical University. 

Participants were diagnosed by a team of experienced 
developmental pediatricians. All children in the experi- 
mental group fulfilled the DSM-IV criteria for autism [1]. 
Children with developmental language delay were inclu- 
ded if they failed to express words by 24 months or 
phrases by 3 years of age. We used Childhood Autism 
Rating Scale (CARS, Chinese Version) [22] to evaluate 
all the children. We also used the CARS to assess the the 
presentation of symptoms of autism. According to CARS, 
children who scored 30 - 36 points indicated mild to mo- 
derate autism (n = 92), and those whose scores ranged 
from 37 to 60 points manifested severe autism (n = 64). 
Exclusion criteria for both groups were the presence of 
hearing impairment, chromosomal abnormalities (e.g. Fra- 
gile x syndrome) or neurological disorders (e.g. epilepsy, 
seizure disorders). Whether a child had hearing impair- 
ment or not was determined by the auditory brainstem 
response. Those who did not complete all the evaluations 
were excluded as well. Informed consents were obtained 
from the caregivers of the subjects. 

2.2. Measures 

The auditory characteristics of participants were evalu- 
ated by direct observations combined with parent reports. 
The child’s caregiver was present during the evaluation. 
The assessment was carried out individually and was a 
face-to-face evaluation of the child interacting with a 
parent and a clinician in a quiet room with the same set-  

ting. The rater as well as the parents/primary caregivers 
did not know the final clinical diagnosis of the children 
at the time of data collection. The process entailed two 
steps: (a) the researchers were divided into two pairs to 
ensure that each assessment was reviewed by at least two 
evaluators with each evaluator categorizing items inde- 
pendently; and (b) evaluators compared results and resol- 
ved any disagreements via a consensus across evaluators. 

We formulated a checklist based on previous studies 
[5,6,11,23]. The auditory abnormalities were coded with- 
in the following four domains: auditory hyposensitivity, 
auditory hypersensitivity, phonophobia, and peculiar in- 
terests in certain sounds. 

2.3. Statistical Analysis 

Statistical analysis was carried out using SPSS (version 
13.0, SPSS, Chicago, IL, USA). Analysis of frequency 
was performed. A chi-squared (χ2) test was used for 
comparisons between groups. All reported P values were 
two-tailed. A p value of < 0.05 was considered signifi- 
cant. 

3. RESULTS 

Children with autism were reported to show more audi-
tory abnormalities than participants diagnosed with lan- 
guage delay. Significant differences were observed in each 
domain between groups. To further explore the contrast- 
ing auditory profiles between groups, χ2 tests were also 
used on each auditory abnormality item. Children with 
autism displayed significantly more problems than lan- 
guage-delayed children in each item, especially in those 
items of auditory hyposensitivity, peculiar interests in cer- 
tain sounds, as well as that of “oversensitive to the name 
of foods”, “over-distressed by some high-pitch voice” 
and “discomfort with ordinary talking” (see Table 1). 

 
Table 1. Comparison of auditory abnormalities between groups with autism and language delay. 

                           Autism 
Auditory abnormalities                                            n = 156

                n (%) 

Language delay       Group comparisons 
n = 141 
n (%)            χ2            p 

Total                                                        156 (100%)
Auditory hyposensitivity                                       107 (68.6%)
1.Ignoring when name called                                      99 (63.5%)
2.Responds negatively to unexpected/loud sounds                     56 (35.9%)
Auditory hypersensitivity                                       77 (49.4%)
1.Oversensitive to music                                         59 (37.8%)
2.Oversensitive to the name of foods                                39 (25.0%)
Phonophobia                                                  55 (35.3%)
1.Over-distressed by some high-pitch voices                         32 (20.5%)
2.Feels uncomfortable with usual sound of talking                     19 (12.2%)
3.Afraid of the sound of car motors or hooters                        15 (9.6%)
4.Fears the sound of talking toys                                   12 (7.7%)
Peculiar interests in certain sounds                               57 (36.5%)
1.Fascinates with the sound of knocking the tables                     27 (17.3%)
2.Indulges in the sound that produced by shaking a bottle or box          30 (19.2%)
3.Unusual acute hearing of some television program                   29 (18.6%)
(e.g., weather forecast or news broadcast) 

 

47 (33.3%) 
14 (9.9%) 
10 (7.1%) 
5 (3.5%) 

40 (28.4%) 
37 (26.2%) 

9 (6.4%) 
8 (5.7%) 
5 (3.5%) 
1 (0.7%) 
3 (2.1%) 
2 (1.4%) 
7 (5.0%) 
0 (0%) 
0 (0%) 

7 (5.0%) 
 

152.16 
105.56 
101.29 
47.49 
13.67 
4.54 
18.94 
38.78 
19.55 
15.51 
7.29 
6.49 
43.67 
26.84 
30.16 
12.91 

 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
0.033 

<0.001 
<0.001 
<0.001 
<0.001 
0.007 
0.011 

<0.001 
<0.001 
<0.001 
<0.001 
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No group difference was found between mild to mod- 

erate autism and severe autism in the auditory abnorma- 
lities except for the item relating to phonophobia (see 
Table 2). 

4. DISCUSSION 

Although investigation of auditory abnormalities in auti- 
sm is by no means a novel topic, few studies have sys- 
tematically characterized the auditory profiles of children 
with autism. In the present study, we investigated the au- 
ditory behavior features in a relatively large sample of 
autistic children by comparing with children with devel- 
opmental language delay, to examine the auditory pro- 
files of children with autism. 

4.1. Rate of Auditory Abnormalities 

The prevalence of auditory abnormalities in autism has 
been reported to be ranging from 16% to 100% [10]. 
Participants with autism in this sample manifested a sig- 
nificantly higher rate of auditory abnormalities than chil- 
dren with developmental language delay. All the children 
with autism presented varied auditory abnormalities, com- 
pared with only 33.3% of language delayed children. 
These results, combined with previous reports, suggest 
that auditory abnormalities may be a common feature of 
autism [5,6].  

A diagnosis of autism is primarily based on the three 
core features identified during early infancy. There is how- 
ever difficulty in identifying suspected cases through 
early communication problems given the developing abi- 
lities in infancy. In our study, we found that the parents/ 
caregivers of autistic children often reported auditory ab- 
normalities present earlier than other markers of impair- 
ments. This may suggest that the auditory abnormalities 
distinguish the children with autism from language delay 
even in early months of life. 

4.2. Auditory Hyposensitivity and Auditory  
Hypersensitivity 

The abnormal auditory sensitivity in autism mainly ma- 
 

Table 2. Comparing of the auditory abnormalities in mild to 
moderate autism and severe autism. 

Mild to moderate 
autism 

Severe  
autism 

Group  
comparisons

n = 92 n = 64 
Auditory abnormalities 

domain 

n (%) n (%) 
χ2 P 

Auditory hyposensitivity 60 (65.2%) 47 (73.4%) 1.18 0.277

Auditory hypersensitivity 50 (54.3%) 27 (42.2%) 2.33 0.135

Phonophobia 23 (25.0%) 32 (50.0%) 10. 33 0.001

Peculiar interests in 
certain sounds 

37 (40.2%) 20 (31.3%) 1.31 0.253

nifested as auditory hyposensitivity and auditory hyper- 
sensitivity. Indications of hyposensitivity were most fre- 
quent among all the auditory abnormalities. Children with 
autism were often unresponsive to meaningful speech, 
e.g. ignoring when name called and responding nega- 
tively to unexpected/loud noise, therefore, many partici- 
pants were initially thought to be hearing impaired. In 
addition, some individual with autism may respond only 
to their parents or caregivers. These selective responses 
were reported in 41 (26.3%) autistic children, but none of 
the language delay group. Conversely, many participants 
with autism demonstrated oversensitivity to certain sounds, 
even at low volume e.g. the name of foods or their favor- 
ite things. Although both children with autism and de- 
velopmentally language-delayed children displayed en- 
joyment to music, the children with auitism seemed to 
indulge to a greater extend in the music, usually listened 
to the same song repeatedly. Additionally, we also found 
that both auditory hyposensitivity and hypersensitivity 
co-occured in one child with autism. The pathogenesis of 
the unusual phenomenon has not been yet known, though 
several potential hypotheses existed. Investigations have 
focussed on the distinctions between global and local 
processing in the central nervous system in autism [24]. 
Researchers reported that children with autism showed 
no enhancement over their non-autistic peers in global 
processing skills, but outformed their peers in local pro- 
cessing abilities. Another study interpreted the pheno- 
menon as impaired global processing rather than en- 
hanced local processing [25].  

4.3. Phonophobia 

Children with autism felt more discomfort when exposed 
to certain sounds. Moreover, regarding the relationship 
between auditory abnormalities and severity of presented 
autism, we observed a significant difference only in the 
domain of phonophobia, particularly the items of “over- 
distressed by some high-pitch voice” and “discomfort 
with usual sound of talking”. Severely autistic children 
also often showed more discomfort than the mild ones 
when exposed to the ordinary sounds putting their hands 
on the ears to cover them or losing their temper when 
exposed to the ordinary environmental sounds, whilst only 
a few more mildly affected children did. It is plausible 
that a subgroup of children who presented higher fre- 
quencies of phonophobia might have more trouble with 
the performance of daily living activities [11,26,27]. 
Studies indicated that the phonophobia may result from 
the stimulation of the autonomic nervous system and the 
triggering of protective reflexes [28].  

4.4. Peculiar Interests in Certain Sounds 

We observed that many participants with autism liked to 
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make sounds and were fascinated with these sounds. 
They usually produced sounds by shaking a small bottle 
or knocking the table, while no children with language 
delay was observed to show this behaviour. Some chil- 
dren with autism also displayed unusual acuity of hear- 
ing of some television program (e.g. weather forecast or 
news broadcast).  

Children with autism presented with varied auditory 
abnormalities which may be specific features in autism 
and may play an important role in the early identification 
of autism. This was a cross-sectional study, whereas lon- 
gitudinal study would provide more clues to the devel- 
opmental course of auditory responses in autism. In ad- 
dition, it may be worthwhile studying the association 
between auditory abnormalities and other impairments, 
such as joint attention skills and stereotyped behaviors. 
Further studies (e.g. functional magnetic resonance im- 
aging, magnetoencephalography) are needed to clarify 
the possible mechanism of the abnormalities. 
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