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ABSTRACT
Objectives: This study aims to determine if there is an association between onset of single sided deafness (SSD) and education
level in Turkish males who are diagnosed with SSD.
Patients and Methods: A total of 238 male patients aged between 18 and 47 years, diagnosed as SSD before 10 years old, were
prospectively enrolled. According to the onset time of SSD, patients were divided into three groups as under two years old, between
2-5 years old, and between 5-10 years old.
Results: The results showed that onset time of SSD affected educational achievement. Although total of 238 patients had been
diagnosed SSD before the age of 10 years, no significant relationship was recognized between the patients with SSD and normal
ones in terms of educational level.
Conclusion: According to results of this study, children with SSD and their families should be encouraged that this situation will not
impact their educational developments in the future.
Keywords: Deafness; education; hearing loss.

Unilateral hearing loss (UHL) is single-sided
hearing loss that may be caused by various factors
such as congenital reasons, meningitis, trauma,
surgery, tumors, immunological, rheumatologic
disorders, idiopathic, etc.[1] Binaural hearing
is important because of the auditory system
combining auditory information from both
ears and ensuring transmission to the central
auditory system, leading to higher perception
than monaural hearing.[2,3] Also, binaural
hearing increases the intelligibility of speaking
in difficult listening conditions and determines
which side sound comes from.[2,3] Thus, a spatial
dimension is added to perception. The sound is
perceived lower in the contralateral ear, due to
the head shadow effect. The difference arising

from the head shadow effect (which is about
6-12 dB) is especially noticeable when sound is
directed towards the bad ear and noise towards
the healthy ear in a crowded environment.[4]
The possible relationship between UHL and
educational achievement has been investigated
before, however, the impact of single side
deafness (SSD) on educational level is still
controversial.[1,2] Some investigators reported
that children with UHL have lower educational
scores in school compared to those with normal
hearing.[5,6] However, other researchers reported
that children with UHL do not differ from those
with normal hearing in terms of educational
achievement.[8] In one of the recent studies, the
investigators reported that children with UHL
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have worse speech-language scores compared
to those with normal hearing.[5]

and 5 to 10 years period in 20 patients (8.4%)
(Table 1).

The aim of this study was to determine if
there is an association between onset of SSD
and education level and to compare them with
the average educational status of the Turkish
population in same age groups.

Based on the history, most of the patients
indicated unknown etiology (n=128). Other
causes of UTHL were febrile diseases (n=55),
mumps (n=29), trauma (n=21), meningitis (n=4),
and familial (n=1) (Table 2).

PATIENTS AND METHODS

The number of the patients that graduated
from primary school, middle school, high school,
and university were 32 (13.4%), 68 (28.6%), 79
(33.2%), and 59 (24.8%), respectively (Table 3).

Study population
A total of 238 patients with SSD who were
admitted to our clinic for any reason between April
2014 and June 2016 were prospectively enrolled
in this study. All subjects were evaluated with a
history review, a detailed otorhinolaryngologic
examination, pure tone audiometry and Stenger
test. Some of the patients also had auditory
brainstem response test when needed. Age and
educational level were noted. Only those patients
in whom onset of SSD was before 10 years of age
were included. Subjects were excluded if they had
been diagnosed with SSD after 10 years of age.
Also, subjects with chronic ear disease, history
of otologic surgery, and abnormal otoscopic
examination were excluded. The study protocol
was approved by the Gülhane Military Medical
Faculty Ethics Committee and all participants
provided written informed consent. The study
was conducted in accordance with the principles
of the Declaration of Helsinki.
Statistical analysis
Statistical analyses were performed using
SPSS for Windows Version 15.0 software (SPSS
Inc., Chicago, IL., USA). The values were
expressed as mean(s), standard deviation(s)
(mean±SD), and percentages when needed.
Comparison of discrete variables between
groups were conducted using chi-square test.
Correlations between variables were explored
using the Spearman correlation test. Significance
was defined as p<0.05.

RESULTS
The study population consisted of 238 male
patients with single-sided deafness (SSD)
(left=121; right=117). The mean age of the study
group was 23.2±3.7 years (min=18; max=47).
Onset of SSD was before two years in 118 patients
(49.6%), 2 to 5 years period in 100 patients (42%)
©2018 Behbut Cevanşir Otorhinolaryngology-Head and Neck Surgery Society. All rights reserved.

While 21% of patients have primary school
graduation in 0-2 age group, in 5-10 age group
only 7.5% of patients have the same graduation
(Figure 1). Statistical analysis showed a significant

Table 1. Patient groups according to onset of single-sided
deafness
Age groups
0-2 years
2-5 years
5-10 years
Total

n

%

118
100
20
238

49.6
42
8.4
100

Table 2. Etiology of single-sided deafness in the study
population
Proposed etiology
Febrile disease
Mumps
Trauma
Meningitis
Familial
Unknown
Total

n

%

55
29
21
4
1
128
238

23.1
12.2
8.8
1.7
0.4
53.8
100

Table 3. Final educational status of patients with singlesided deafness in the study population
Educational status
Primary school
Middle school
High school
University
Total

n

%

32
68
79
59
238

13.4
28.6
33.2
24.8
100
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Table 4. Turkish population final education levels in 2014 and 2015 compared to study group
Age groups

2014-Turkish population

2015-Turkish population

Study group

%

%

%

4.72
28.94
36.06
30.26

2.67
28.52
34.62
34.17

13.40
28.60
33.20
24.80

Primary
Middle school
High school
University

positive correlation between the onset of SSD
and education level (p<0.001, r=0.592).
When we split the patients into two subgroups
according to laterality of SSD, neither left nor right
side was associated with any of the investigated
parameters (p=0.740).

Percentage

Final education level and final age parameters
were rearranged according to the 2014 and 2015
Educational Data of Turkish Statistical Institute
in males. Primary school, middle school, high
school and university completion rates of our
study were compared with the educational data

40
35
30
25

Final education level in age groups (Percentage)

20
15
10
5
0

Primary school Middle school
0-2 age

High school

2-5 age

University

5-10 age

Figure 1. Final education levels by age groups.

Final education level (Percentage)

of Turkish population for the same age groups.
There was no significant difference in final
educational level between the groups except for
the primary school graduation rates. Completion
rates for secondary school and high school were
the same, while university graduation rates were
30.26% in 2014 and 34.17% in 2015 for the Turkish
population compared to 24.80% in the study
group (Table 4).

DISCUSSION
Children with SSD have problems with
intelligibility of speaking, determining which
side sound comes from, and auditory perception,
especially in crowded and multi sound sources
environments.[1] In the end, some patients
experience a decline in self-confidence and
retardation of speech and language development
with problems regarding social, familial and
educational life. In the literature, SSD has been
shown to be associated with a low IQ score and
accompanying negative effects on learning and
language development.[6] However, other studies
have revealed that IQ scores are not affected in
patients with SSD.[7] Borton et al.[8] showed that
the quality of life of both patients and their
families was reduced and patients had difficulty
in accepting UHL.
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Figure 2. Turkish population final education levels in 2014 and
2015 compared to study group.

Our study compared the final education levels
of 238 male patients with SSD with the normal
Turkish population for the same age groups.
While completion rates of middle school and
high school were the same, university completion
rates for the Turkish population were 30.26% in
2014 and 34.17% in 2015 compared to only 24.80%
in the study group. The difference was thought
to be especially related to onset of SSD in the first
two years of life. Perhaps the negative effects of
SSD in all age groups can be lessened by raising
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the awareness of patients, relatives, and teachers
regarding hearing aids, contralateral route of
signals (CROS) and cochlear implant options.
One of the most important factors affecting
educational status and success is onset of UHL.
The educational status of the group with onset
of hearing loss at age 0-2 was found to be
significantly lower than the other groups. The
rate of university graduation among the age
groups of 0-2, 2-5 and 5-10 was 20.38%, 30.11%
and 32%, respectively. Speech and language,
intelligence development and behavioral
skills start to develop especially in the 0-2 age
group. However, speech perception continues
maturation throughout adolescence. Some
auditory skills develop before speech perception
matures and periodically rearrange to create
effective ways of adult speech perception.[9,10]
When the process of speech development and
the pathways of perception are taken into
consideration, the importance of age comes up.
Fischer’s study is important in this sense, that
indicates closing the gap between the same
age group by eliminating delays in speech and
language development with increasing age.[11]
However, low values in speech and language
scores do not directly reflect the educational
situation.[5]
In our study, the reason of hearing loss
did not affect the educational status. Only
one patient had familial single sided deafness,
because genetic diseases often cause bilateral
hearing loss and we rarely encounter genetic
reasons in SSD patients. The cause in 45.8%
of the patients was not congenital, but from
pathological development after fever, mumps,
trauma, etc. The 56.8% of patients with unknown
etiology likely had congenital causes that could
be determined by newborn hearing screening
programs.[12] Early detection of hearing loss is
important for rehabilitation and patient-family
consciousness.
Although some studies reported that the
presence of right or left ear hearing loss affects
the educational status,[7,11] in our study there is
no statistically significant difference between
left and right side in terms of educational
status. Teachers should take precautions in the
classrooms for students with SSD by arranging
©2018 Behbut Cevanşir Otorhinolaryngology-Head and Neck Surgery Society. All rights reserved.
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their sitting plan to increase hearing capacity
considering the pathologic ear.[13,14] Godfrey and
Grimshaw[15] study showed that when emotional
toning was done, the right ear understood and
distinguished better. In this context, numerical
and verbal abilities may change according to the
side of hearing loss, but it did not reflect on the
results of our study group.
One of the limitations of our study is that there
are many factors that can affect the educational
situation. Some of these are socioeconomic status
of the patient and his/her family, the level of
education of family, the place of residence and
educational opportunities there, and the presence
of other physical, mental and metabolic diseases
affecting intelligence. Our study included the
assessment of patients with SSD who applied to
our clinic in a two-year period and comparison
of their final education level with Turkish male
population at same age group.
According to results of this study, there is
no difference in final educational achievement
between normal hearing ones and patients with
SSD especially in post-lingual groups. Children
with SSD and their families should be encouraged
that this situation will not affect their educational
developments in future. Families should be
made aware, teachers should be informed about
this situation, and the places of the students
should be planned in the class. Hearing aids,
Frequency Modulation (FM) systems that amplify
the teacher’s voice in class, CROS, and cochlear
implants should be presented to patients.[16] The
importance of protecting the healthy ear from loud
noise should be explained, newborn screening
for early diagnosis should be strengthened, and
treatment should be started as early as possible, to
increase the educational level of patients.
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