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Conductive hearing loss in children with autism
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Abstract Infantile autism is a serious comprehensive de-
velopmental disorder. The diagnosis of hearing loss or its
exclusion, which often suggests suspected autism, is very
important for early ENT, psychotherapy, and psychiatric
treatment. One hundred children diagnosed with autism
aged from 3 to 18 years, with a median age of 5 years, were
evaluated. The control group of healthy children consisted
of 100 children, aged from 3 to 18 years, with a median age
of 6 years. Anamnesis and physical examination, including
pediatric assessment and otoscopic examination, were car-
ried out on children in both groups. Each child underwent
bilateral otoacoustic emission examination in the 0.7, 1, 2,
and 4 kHz bands and impedance audiometry examination.
The data obtained were subjected to a basic statistical as-
sessment. Chi2 Pearson's test was used to compare results of
tests in both groups. The absence of otoacoustic emission
for the 1 and 2 kHz bands was significantly more frequent in
the group of autistic children than in the control group.
Furthermore, types B and C2 tympanometric curves were
significantly more common in the group of autistic children
than in the group of healthy children.
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Introduction

Autism is a serious pervasive developmental disorder. Its
typical features are not only problems associated with com-
municating with people and forming social relationships but
also integration of sensual perception. It is typical, that
autistic children avoid social interactions and they are indif-
ferent to people, even to those who are close relatives. They

also avoid stimuli triggering a willingness to maintain emo-
tional and verbal contact.

The prevalence for children with autism amounts to 1/160,
and it is more common among boys than girls by a ratio of 4:1;
however, the etiology of autism is most probably multifacto-
rial and is not entirely elucidated. Nowadays, psychosocial
factors have been replaced with views about dysfunction of
the central nervous system, excessive sensitivity to stimuli and
difficulties in their integration. However, as specific autistic
changes in the central nervous system have not been
found, biological factors are still believed to interact with
psychological factors, although their contributions may differ
in different autism cases.

The diagnostic criteria of autism were approved by the
WHO in 1992. The disease starts before the end of the third
year of life and disruptions in speech development are the
cause of significant cognitive limitations and difficulties in
achieving school readiness. Other characteristic features of
autism are hypersensitivity to sensory stimuli, psychomotor
hyperreactivity or excessive calmness, poor physical coor-
dination despite proper motor activity, aggression and espe-
cially often self-aggression, disorders of multisensory
integration, and sleep disorders. The prognosis regarding
the cure is poor.

The treatment of children with autism should take into
consideration the needs of the child and his/her family. The
most common approach is improvement of behavior through
behavioral therapy, therapy of disordered sensor integration,
speech therapy, and symptomatic pharmacological treatment.
However, due to the nature of the condition, the child’s care-
givers often seek help from a number of different specialists,
and as a consequence, the diagnosis of the disease often comes
very late. The care of autistic children is also very demanding
since along with behavioral and psychiatric conditions, there
are other medical issues, that are in focus of many medical
specialities [8].

In the age of widespread program of hearing loss screen-
ing among newborns, perceptive deafness can be detected
before the age of 6 months and is offered until the end of the
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first year of life. The diagnosis of early hearing loss or its
exclusion, which often suggests suspected autism, is very
important for early hearing aid application, psychotherapy
and psychiatric treatment. So it can be said that a program of
early hearing loss detection makes a considerable contribu-
tion to the early detection of psychiatric disorders among
children. Auditory brainstem response testing in such a
group of children is difficult to assess because of the exis-
tence of many artifacts [6]. To further complicate matters, a
frequent problem, which occurs during the school and pre-
school periods, is conductive hearing loss, as well as mixed
hearing loss, which is often unnoticed even among healthy
children [5].

In the group of children with emotional and psychiatric/
psychological problems, hearing loss may be masked by the
child’s behavior and remains unnoticed. Hearing impairment
among children with developmental disorders has a special
significance: it can cause even more serious disorders
connected with the people around them, which has a signifi-
cant impact on the child’s development, rehabilitation, and
psychiatric/psychological treatment [9]. The problem is also
present in children with unilateral hearing loss as it affects
hearing in noise and sound source localization [2].

As subjective tests in autistic children are particularly
challenging to perform due to the difficulty in making
contact with them, using objective methods would seem to
be the most suitable approach to assess hearing loss in the
population of school and preschool children with psycho-
logical problems [11].

Material and methods

One hundred children diagnosed with autism, confirmed by
psychological, psychiatric, and neurological examination
performed on the basis of WHO criteria, took part in the
study. The control group consisted of 100 children without
diagnosed disorders, confirmed by psychological, psychiat-
ric, and neurological examination.

Anamnesis and physical examinations, including pe-
diatric assessment and otoscopy, were carried out on
children in both groups; the aim of which were to
exclude pathology of the external auditory canal, which
can have an influence on results of examinations
assessing the condition of the middle ear. The gender
and age of a child were assessed. Each child underwent
a series of tests: bilateral otoacoustic emission test in
the 0.7, 1, 2, and 4 kHz bands and impedance audiom-
etry examination with tympanometric curve assessment.
The data were subjected to basic statistical assessment.
Chi2 Pearson’s test was also used to compare results of
tests in healthy and autistic children population at sig-
nificance level α=0.05.

Results

The gender compositions of the study groups were as fol-
lows: in the autistic group, there were 81 boys and 19 girls,
while in the control group, 51 boys and 49 girls. These
numbers reflect the proportions of genders in populations
of healthy children, where the number of boys equals the
number of girls, and autistic children, where boys are in the
majority [1]. Children in both groups were aged from 3 to
18 years. The median age of the children in the autistic
group was 5 years. The median age of children in control
group was 6 years.

The tests consisted of bilateral otoacoustic emission in
the 0.7, 1, 2, and 4 kHz bands for the right and left ear
and bilateral impedance audiometry examination with
tympanometric curve assessment.

With the 0.7-kHz frequency, otoacoustic emission was
present in both ears in 34 autistic children and in 45 healthy
children. It was not present in both or one ear in 66 autistic
children and in 55 healthy children, respectively. The dif-
ference in numbers of positive results [otoacoustic emission
(OAE) 0.7 kHz present] tested with Chi2 Pearson’s test was
not significant, χ2=2.53, p=0.1 (Fig. 1).

With the 1-kHz frequency, otoacoustic emission was
present in both ears in 42 autistic children and in 96 healthy
children. It was not present in both or one ear in 58 autistic
children and in four healthy children. The difference in

Fig. 1 Otoacoustic emission in the 0.7 kHz band in autistic and
healthy children. A absent in one or two ears, P present in two ears

Fig. 2 Otoacoustic emission in the 1 kHz band in autistic and healthy
children. A absent in one or two ears, P present in two ears
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numbers of positive results (OAE 1 kHz present) tested with
Chi2 Pearson’s test was significant, χ2=68.16, p=0.0001
(Fig. 2).

With the 2-kHz frequency, otoacoustic emission was
present in both ears in 61 autistic children and in 100
healthy children. It was not present in both or one ear in
39 autistic children and in no healthy children. The differ-
ence in numbers of positive results (OAE 2 kHz present)
tested with Chi2 Pearson’s test was significant, χ2=48.44,
p=0.0001 (Fig. 3).

With the 4-kHz frequency, otoacoustic emission was
present in both ears in 60 autistic children and in 64 healthy
children. It was not present in both or one ear in 40 autistic
children and in 36 healthy children. The difference in num-
bers of positive results (OAE 4 kHz present) tested with
Chi2 Pearson’s test was not significant, χ2=0.34, p=0.56
(Fig. 4).

Tympanometric curves associated with a healthy middle
ear on both sides (namely A and C1 curves) were described
in 75 autistic children and in 92 healthy children.
Tympanometric curves associated with dysfunctional mid-
dle ear (namely B and C2 curves) on both or one side were
described in 25 autistic children and in eight healthy chil-
dren, respectively. The difference in numbers of pathologi-
cal results (B or C2 curve present in one or two ears) tested
with Chi2 Pearson’s test was significant, χ2=10.49,
p=0.001 (Fig. 5).

Only six children in the group of autistic children were
under the care of an otolaryngologist two of whom
displayed abnormal examinations in objective tests. In the
control group, 17 children were receiving care from an
otolaryngologist despite lack of ENT complaints. The dif-
ference in numbers of children under the care of otolaryngol-
ogist (otolaryngologist care present) tested with Chi2

Pearson’s test was significant, χ2=5.94, p=0.01 (Fig. 6).

Discussion

Conductive hearing loss in pre- and early school children is
most commonly caused by dysfunction of the middle ear,
which is caused by disorders in the ventilation of the tym-
panic cavity [10]. An early diagnosis of Eustachian tube
dysfunction and its results, such as chronic otitis media with
effusion and chronic atelectatic otitis media, plays an im-
portant role in stopping the progression of disease and
restoring hearing, which are indispensable in the proper
psychosocial development of a young child [7]. It is also
exceedingly important in the group of children with the
pervasive developmental disorder that is autism. Bilateral
hearing, development and consolidation of proper speech in
these children are not only a necessary element of develop-
ment but also serve as a rehabilitation tool.

Fig. 3 Otoacoustic emission in the 2 kHz band in autistic and healthy
children. A absent in one or two ears, P present in two ears

Fig. 4 Otoacoustic emission in the 4 kHz band in autistic and healthy
children. A absent in one or two ears, P present in two ears

Fig. 5 Tympanometric curves in autistic and healthy children. A C1A or
C1 curves present in two ears, B C2 B or C2 present in one or two ears

Fig. 6 Otolaryngologist care in autistic and healthy children. N no
otolaryngological care, Y under otolaryngological care
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Tests such as otoacoustic emission and impedance audiom-
etry are invaluable tools in the screening of middle ear prob-
lems in children. They have particular importance in an
uncooperative group of children, a group to which autistic
children undoubtedly belong. Otoacoustic emission examina-
tion is widely used as a tool for screening in hearing loss. The
absence of otoacoustic emission is considered to be typical of
conductive hearing loss in the course of otitis media with
effusion [3, 12]. In this study, the absence of otoacoustic
emission for the 1 and 2 kHz bands was significantly more
frequent in the group of autistic children than in the control
group. The absence of otoacoustic emission for the above
bands is practically important as the bands are situated within
voice frequencies.

The impedance audiometry examination is most com-
monly used as an objective examination allowing the as-
sessment of middle ear functions. The assessment of the
tympanometric curves makes it possible to recognize serious
middle ear ventilation problem. The presence of types B and
C2 tympanometric curves is most frequently observed in
chronic otitis media with effusion, which is a common cause
of conductive hearing loss in children [4]. The curves were
significantly more commonly observed in the group of
autistic children than in the group of healthy children.

Conclusions

1. The examination results suggest that conductive hearing
loss is a frequent problem in children with autism. It is
often masked by autistic behavior and remains unnoticed.

2. It is worth noticing that autistic children are not provid-
ed with proper otolaryngological care. Compulsory pe-
riodic hearing evaluation should be introduced in the
group of children with comprehensive developmental
disorders like autism.
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