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Abstract

Background Hearing impairment (HI) is a prevalent problem. The majority of cases have HI during the neonatal
period, while the still cases have incidence up to adolescents. Hearing amplification is a promising modality to restore
hearing with promising effects on speech and communication. The objective of this study is to assess the effect of
being a child with HI on emotions and behaviors despite using a hearing amplification device early in life.

Patients and methods The study is a cross-sectional descriptive study including 127 children aged from 4 to 17
years diagnosed with hearing loss; 71 were with hearing aids and 56 with cochlear implants recruited from the audio-
vestibular unit, ENT department and referred to the child psychiatry clinic, department of pediatrics, Minia university,
Egypt. The questionnaire used in this study is the parent-rated strength difficulty questionnaire (SDQ), which consists

of 5 main components, namely ‘emotional problems,"“‘conduct problems,"hyperactivity/Inattention problem, " peer
relationship problems,”and “prosocial behavior”.

Results On stratifying the patients according to the degree of sensorineural hearing loss, 66.6% of children with
lesser degrees of hearing loss showed significant conduct behaviors. While on stratifying the patients according to the
age groups; 86% of primary school children experienced significant peer relationship problems (p=0.03), while 66.6%
of children in the late childhood period had significant emotional disturbances (p=0.023). On regrouping of the
patients according to the type of amplification (hearing aids vs. cochlear implants) and side of amplification (right, left,
or bilateral), no significant differences in emotional and behavioral disturbances were observed in any group.

Conclusion Despite receiving early amplification, children with hearing loss still develop emotional and behavioral
problems, with children who had a milder degree of hearing loss developing significant conduct behaviors.
Additionally, those children developed significant peer relationship problems at school entry age, problems that older
children can overcome, but with significant internalizing symptoms and emotional disturbances. These problems
need more community orientation and psychological support to the child and their family, particularly during the
transition to school. Furthermore, early screening and intervention for emotional disturbances in adolescents are
essential to ensure timely management and support.
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Introduction

Communication is essential for the development of the
child because it facilitates interpersonal interactions and
it helps control behavior [1, 2]. Communication requires
normal hearing and normal language development as
auditory comprehension precedes the normal devel-
opment and acquisition of language and speech [3, 4].
Hearing impairment (HI) occurs when there is reduced
sensitivity to sounds normally perceived [5]. Children
with HI may experience many difficulties in their devel-
opment because they lack completely developed speak-
ing and listening skills and are unable to talk functionally
since they cannot hear the language spoken around them,
which can limit communication [4, 6]. Language is a
critical factor in the development of an individual, as it
not only facilitates social exchange but also assists in the
internalization of social norms and the development of
behavioral control [7]. Hence, delayed language develop-
ment could serve as the fundamental root of undesirable
habits [8, 9].

Hearing loss is the most common sensory deficit and
one of the most common congenital abnormalities [10].
Overall, the prevalence of newborn persistent senso-
rineural hearing loss (SNHL) is 0.2%, with a range of
0.1-0.6% [11]. Children with HI since birth often have
developmental gap, because of sustained auditory depri-
vation since birth. So, early identification of HI and treat-
ment, including hearing amplification within 6 months
produces a favorable impact and superior outcomes for
development, as the duration of hearing loss has signifi-
cantly decreased [12]. It is possible to detect HI in infants
through hearing screening programs in the first few days
following delivery [13]. When the HI is detected later,
hearing impaired children do not encounter normal audi-
tory surroundings and can suffer from a variety of daily
life challenges [14—16].

The use of cochlear implants (CI) and hearing aids
(HA) helps patients who are hearing impaired to improve
their auditory perception. This, in turn, enables them to
participate more actively in the community by speak-
ing, which is a common form of interpersonal commu-
nication. The majority of published studies measured
the direct effects of amplification, including sound and
speech perception and production [17, 18]. Long-term
effects of children’s functioning in daily situations, such
as their communication skills, interactions with the social
environment at home and at school, and their desires and
needs, will become easier to report over time [19].

HI not only has an effect on the persons themselves, but
also on their parents and the environment in which they
live; hence, it is also possible to take into consideration

the social effects of HI. Consequently, it would be incor-
rect to view this situation as a disability alone [20]. In
comparison to their healthy peers, children with SNHL
who were left unassisted exhibited a higher incidence of
behavioral problems, including aggressiveness, conduct
problems, inattention, hyperactivity problems, and mood
disorders [21, 22]. Children with HI are more likely than
their peers with normal hearing to experience internaliz-
ing (such as anxiety and sadness) and externalizing (such
as hyperactivity and behavior issues) disorders [23].

Children with HI not only benefit from CI and HA
in terms of hearing restoration, but they also showed
noticeable suppression of these behavioral problems
[24, 25]. A variety of factors can influence their capacity
to develop social skills and communicate effectively in
group settings. Based on these factors, we can predict the
psychological and social effects of hearing devices [26].
These factors include the type of hearing device [6], the
degree of hearing loss [27], the child’s academic achieve-
ment, the ability to perceive speech in both quiet and
noisy environments [28], the employment status of the
mother, and the number of children in the family [29].

The objective of this study was to describe the relation-
ship between hearing loss, intervention timing, type of
intervention and behavioral outcomes, which includes;
“emotional problems;” “conduct problems,” “hyperactiv-
ity/Inattention problem,” “peer relationship problems,’
“total difficulties score” and “prosocial behavior”.

Patients and methods

Study design

The study is a cross-sectional descriptive study including
127 children aged from 4 to 17 years diagnosed with hear-
ing loss, 71 were with HA and 56 with CI recruited from
audio-vestibular unit, ENT department and referred to
child psychiatry clinic, department of pediatrics, Minia
university, Egypt. The sample size was calculated using
the formula of Daniel et al. n=Z7*P* (1-P) /d? [30],
where; n=Sample size, Z =7 statistic for a level of confi-
dence (1.96 for 95% confidence level), P = Expected prev-
alence was found to be 9% and, d =Precision. Then, the
sample size was determined as n= (1.96)>* 0.09* (1-0.09)/
(0.05)% = 127 [31].

The inclusion criteria were: (1) Children diagnosed
with hearing loss, (2) Aged from 4 to 17 years, (3) Using
HA and/or CIl. The exclusion criteriawere:1) having
major neuropsychiatric problems as autism and epilepsy,
and 2) any patient refused to be enrolled in the study.
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Ethical consideration

The Institutional Review Board of Minia University
approved the study with NO: 817/6/2023. Before initia-
tion of the study, the aims and design of the study were
explained for the guardians of those children, and only
agreed parents were enrolled in the study. Written con-
sent was taken from the children’s guardians, and verbal
consent was taken from the children themselves.

Methods

The Guardians of the children were met by a pediatrician
to answer a structured questionnaire about some demo-
graphic data concerning their children’s age of diagnosis
of hearing loss, time of intervention (either by HA or CI),
type of school, and delay in school achievement. Also,
questions related to some risk factors like prenatal, peri-
natal, neonatal, and postnatal history, including compli-
cation of gestations, type of delivery, birth complication,
jaundice, NICU admission, fever, and trauma, as well as
family history. The children were met and assessed to
exclude any associated overt mental illness. The children
with their guardians were then referred to an expert psy-
chologist to apply the strength and difficulty question-
naire (SDQ). Each child has a hearing assessment and a
psychometric assessment.

Hearing assessment

Based on the patient’s age and reliability, either condi-
tioned play audiometry or standard audiometry is used
to evaluate hearing sensitivity. The degree of hearing loss
(mild, moderate, moderately severe, severe, profound)
was calculated for the best hearing ear in the HA patients
and the worse ear in the CI patients based on the average
air conduction thresholds at 0.5,1,2 and 4 kHz. The type
of hearing loss (sensorineural, conductive, and mixed)
was determined in patients based on the average bone
conduction thresholds at 0.5,1,2 and 4 kHz. Speech dis-
crimination score (SD score) used to assess how well an
individual can understand speech. The score (excellent,
good, fair, poor, and very poor) was determined [32].

Psychometric assessment using strength and difficulty
questionnaire (SDQ)

The SDQ is a concise behavioral screening question-
naire that is designed for children and adolescents. It
exists in several versions targeted at parents, research-
ers, clinicians, teachers, and children/adolescents. Each
version includes between one and three of the following
components: “emotional problems,” “conduct problems,’
“hyperactivity/Inattention problem,” “peer relation-
ship problems,” “total difficulties score,” and “proso-
cial behavior” [33].We used the pre-prepared, validated
parent-version SDQ for children aged 4 to 17 in Arabic.

The questionnaires consist of 25 items that parents or
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teachers of children aged 4 to 17 must complete. It has
been validated for identifying psychosocial disorders,
children’s abilities, and the effects of psychosocial diffi-
culties on everyday life activities in both medical diagno-
sis and scientific research [34—36].

The questionnaire used in this study is parent rated
SDQ. It consists of 5 main scales namely (1) emotional
problems (5 items), (2) conduct problems (5 items), (3)
hyperactivity/inattention problems (5 items), (4) peer
relationship problems (5 items) and (5) prosocial symp-
toms (5 items). Total score difficulty is generated by add-
ing 1 to 4 scales (based on 20 items).

The emotional problem scale questions are mainly
about somatic, worries, being unhappy, clingy and afraid,
the conduct problem scale questions cover the item
about tantrum, obedient, fights, lies and steals, the Inat-
tention/Hyperactivity problem scale questions cover
the items of being restless, fidgety, distracted, reflect and,
attend, the peer relationship problem scale questions
mainly cover items of being loner, friend, popular, bullied
and old best and finally the prosocial behavior scales
questions cover the main items of considerate, sharing,
caring, kind, and helpout. Each question will be answered
on the frequency Likert scale (always, sometimes, and
never), which is scored as (2, 1, 0), respectively. However,
questions 7, 11, 14, 21, 25 of prosocial behavior scale
were reversely coded (0=2,1=1,2=0).

The total score of the whole scale and the sum of the
answers of the 5 questions of each scale will be arranged
differently according to each scale and will be repre-
sented through items of average, raised, high, and very
high. The sum of the scores of the first 4 subscales (“emo-
tional problems,” “conduct problems,” “hyperactivity/
Inattention problem,” “peer relationship problems,” and
“total difficulties score”) provides a behavioral and emo-
tional problems score ranging from 0 to 40. Higher scores
coincide with more behavioral difficulties. However,
higher scores on the 5th subscale (prosocial behavior)
reflect optimized behavior in society [37]. Except for the
prosocial scale, this will be represented in a reverse man-
ner: average, slightly low, low, and very low. The Arabic
version of the SDQ was validated by Alyahri et al. in 2006
[38].

Each of these scales is scored from 0 to 10 and can be
classed depending on how the score compares with pop-
ulation standards based on original validation work in the
UK as follows (80% ‘close to average, 10% ‘slightly raised,
5% ‘high; and 5% ‘very high’ for all scales except prosocial,
which is 80% ‘close to average, 10% ‘slightly lowered, 5%
‘low” and 5% ‘very low’ [39].

Statistical analysis
IBM SPSS version 25 (IBM Corp., 2017) was used for
statistical analysis. IBM SPSS Statistics for Windows,
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Version 25.0. Armonk, NY: IBM Corporation. Data nor-
mality was assessed via the Kolmogov-Smirnov test; as a
result, the Kruskal Wallis test was used for non-paramet-
ric quantitative data between three groups, and the Mann

Table 1 Demographic characteristics and audiological
examination of the studied group

Variable All patients Hearing Cochlear P
N=127 aid implant value
group group
N=71 N=56
Age (years)
Median (1Q) 8(5-11) 9(6-13) 6.5 (5-9) 0.002*
Sex
Boys 71(55.9%) 43 (60.6%) 28 (50%) 0.281
Girls 56 (44.1%) 28 (39.4%) 28 (50%)
Type of hearing loss
Conductive 1(0.8%) 1 (1.4%) 0 (0%) 0.034*
SNHL 120 (94.5%) 64 (90.1%) 56 (100%)
Mixed 6 (4.7%) 6 (8.5%) 0 (0%)
Degree of hearing
loss
Moderately severe 33 (26%) 33 (46.5%) 0 (0%) 0.001*
Severe 21 (16.5%) 20(282%) 1 (1.8%)
Profound 73 (57.5%) 18 (254%) 55 (98.2%)
Degree of
discrimination
Zero to poor 88(69.3%) 33(46.5%) 55(982%) 0.001*
Fair 11 (8.7%) 10 (14.19%) 1 (1.8%)
Good to excellent 28 (22%) 28 (394%) 0 (0%)
Age of diagnosis
Median (1Q) 2(1-3) 3(2-4) 1.5(1-25) 0.001*
Time delay to
interference
Median (1Q) 1(0.5-2) 0.8(0.25-1) 2(1-3) 0.001*
Age of hearing
device fitting
Median (1Q) 4 (3-5) 4 (3-6) 4 (3-4.5) 0.905
Laterality
Bilateral 45(354%) 45 (63.4%) 0 (0%) 0.001*
Right 62 (48.8%) 17(23.9%) 45 (80.4%)
Left 20 (15.7%)  9(12.7%) 11 (19.6%)
Attendance at
school
Not yet 44 (34.6%) 16 (22.5%) 28 (50%) 0.001*
Going to school 83 (65.4%)  55(77.5%) 28 (50%)
Type of school N=83 N=55 N=28
Deaf and Mute 2 (2.4%) 1(1.8%) 1(3.6%) 0.066
Integrated 5 (6%) 1(1.8%) 4 (14.3%)
Ordinary school 76 (91.6%)  53(96.4%) 23(82.1%)
School achievement N=383 N=55 N=28
Normal 59 (71.1%) 44 (80%) 15(53.6%) 0.012*
Delayed 24(289%) 11 (20%) 13 (46.4%)

- Mann-Whitney U test used to compare non-parametric quantitative data
between two groups

- Chi square test / Fisher Exact test was used to compare qualitative data
between two groups

*: Significant difference (p value <0.05)

-1Q (Interquartile range)
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Whitney test was used for quantitative data between two
groups. Fisher Exact test/Chi square test was used to
compare between two or more groups as regard quali-
tative data. Multiple linear regression analysis for deter-
mining factors affecting scales of SDQ. Adjustment was
made for age, age at diagnosis, sex, degree of hearing loss,
school achievement, and degree of discrimination, the
delay time of intervention, laterality, and aiding device.
A p-value less than 0.05 was considered statistically
significant.

Results

A total of 127 children were included in this study. Sev-
enty-one of these children were HA users, and 56 were
CI users. The median of their ages was 8 years (5-11).
There were 55.9% boys and 44.1% girls, and about 90% of
children in the HA group had SNHL. About half of these
patients (46.5%) had a moderately severe degree of hear-
ing loss and a zero to poor SD score. The median age of
their diagnosis was 3 years (2—4) with 0.8 year (0.25-1)
time delay to interference. More than half of these
patients (63.4%) use bilateral HA (binaural). About 77.5%
of these patients attend school (almost ordinary school),
and about 80% of them have normal school achieve-
ment. In Comparison to the children in the CI group,
all patients had SNHL, mostly of a profound degree, and
zero to poor speech discrimination scores. Their median
age of diagnosis was 1.5 years (1- 2.5) and 2 years (1-3)
time delay to interference. About 80.4% use their CI in
the right side (monaural HA). Half of these patients (50%)
attend school (an ordinary school), and more than half of
them have normal school achievement. There was a sta-
tistically significant difference between the two groups,
as shown in Table 1.

The severity of hearing loss in relation to the socio-
demographic data, some risk factors, and audiological
examination illustrated in Table 2. Most of the children
in the study had SNHL. Those with profound hearing loss
had more affected speech discrimination than those with
severe and moderately severe hearing loss. About 97% of
profound hearing loss patients had zero to poor degrees
of discrimination in comparison to 15.2% and 57.1%
for moderately severe and severe hearing loss patients,
respectively. Patients with profound hearing loss diag-
nosed earlier and consumed more time for interference
than those with severe or moderately severe hearing loss,
however, there was no significant difference between dif-
ferent degrees of hearing loss and the age of HA fitting.
There was a statistically significant difference between
the three groups as shown in Table 2. About 67% of
profound hearing loss patients used hearing amplifica-
tion devices, either HA or CI at the right side (monau-
ral) compared to 57.6.% of moderately severe and 61.9%
of severe hearing loss use binaural HA, this of significant
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Table 2 Degree of hearing loss in relation to the sociodemographic data, some risk factors, and audiological examination of the
studied group

Variable Moderately severe Severe Profound Pvalue
N=33 N=21 N=73

Age (years)

Median (IQ) 9(6.5-13) 8.5 (6-11) 7 (5-10.5) 0.002*

Sex 22 (66.7%) 13 (61.9%) 36 (49.3%)

Boys 11 (33.3%) 8(38.1%) 37 (50.7%) 0.208

Girls

Type of hearing loss

Conductive 0 (0%) 1(4.8%) 0 (0%) 0.014*

SNHL 31 (93.9%) 17 (81%) 72 (98.6%)

Mixed 2 (6.1%) 3(14.3%) 1(1.4%)

Degree of discrimination

Zero to poor 5(15.2%) 12 (57.1%) # 71(97.3%) $ 0.001*

Fair 7(21.2%) 3(14.3%) 1(1.4%)

Good to excellent 21 (63.6%) 6 (28.6%) 1(1.4%)

Age of diagnosis

Median (IQ) 3(2-5) 3(2.25-4) 15(1-25)% 0.001*

Time delay to interference

Median (IQ) 1(0.5-2.25) 0.5 (0-1) 1.5(0.52-2.08) 0.001*

Age of hearing device fitting

Median (1Q) 4.95 (3-7) 4(2.75-5) 35(3-45)% 0.905

Laterality

Bilateral 19 (57.6%) 13 (61.9%) 13(17.8%) $ 0.001*

Right 10 (30.3%) 3(14.3%) 49 (67.1%)

Left 4(12.1%) 5(23.8%) 11 (15.1%)

Attendance at school

Not yet 9(27.3%) 4 (19%) 31 (42.5%) 0.081

Going to school 24 (72.7%) 17 (81%) 42 (57.5%)

Type of school N=24 N=17 N=42

Deaf and Mute 0 (0%) 0 (0%) 2 (4.8%) 0.682

Integrated 1 (4.2%) 1 (5.9%) 3(7.1%)

Ordinary school 23 (95.8%) 16 (94.1%) 37 (88.1%)

School achievement N=24 N=17 N=42

Normal 23 (95.8%) 11 (64.7%) # 25 (59.5%) $ 0.006*

Delayed 1 (4.2%) 6 (35.3%) 17 (40.5%)

Mode of delivery

(@) 20 (60.6%) 8(38.1%) 38 (52.1%) 0.272

SVD 13 (39.4%) 13 (61.9%) 35 (47.9%)

Postnatal illness

Normal 20 (60.6%) 13 (61.9%) 43 (58.9%) 0.709

Jaundice 9 (27.3%) 6 (28.6%) 26 (35.6%)

Others 4(12.1%) 2(9.5%) 4 (5.5%)

Management of jaundice N=9 N=6 N=26

No 6 (66.7%) 3 (50%) 12 (46.2%) 0322

Photo 1(11.1%) 0 (0%) 8(30.8%)

Incubated 2(22.2%) 3(50%) 6 (23.1%)

Family history

Negative 17 (51.5%) 13 (61.9%) 48 (65.8%) 0.378

Positive 16 (48.5%) 8 (38.1%) 25 (34.2%)
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Table 2 (continued)

Variable Moderately severe Severe Profound Pvalue
N=33 N=21 N=73

Consanguinity

Negative 13 (39.4%) 6 (28.6%) 22 (30.1%) 0.592

Positive 20 (60.6%) 15 (71.4%) 51 (69.9%)

- Kruskal Wallis test for quantitative data between three groups

- Mann-Whitney U test used to compare non-parametric quantitative data between two groups

- Chi square test / Fisher Exact test was used to compare qualitative data between two groups

*: Significant difference (p value <0.05)

#: Significant difference between moderately sever and sever

$: Significant difference between moderately sever and profound
-1Q (Interquartile range)

Table 3 Relation between SDQ and severity of hearing loss

SDQ Scale Moderate- Severe Profound P
ly severe  N=21 N=73 value
N=33
Emotion scale
Average 16 (485%) 7(33.3%) 2(43.8%) 0.798
Raised 7 (21.2%) 3(14.3%) ( 6.4%)
High 3(9.1%) 4 (19%) 2 (16.4%)
Very high 7 (21.2%) 7 (33.3%) 7 (23.3%)
Conduct scale
Average 13(39.4%) 10 (47.6%) 38 (52%) 0.002%
Raised 1 (3%) # (274%)
High 9 (27.3%) 5(23.8%) 1(15.1%)
Very high 10 (30.3%)  4(19.1%) 4(5 5%)
2 (9.5%)
Hyperactivity scale
Average 19(57.6%) 16 (76.2%) 51(69.9%) 0.703
Raised 3(9.1%) 2 (9.5%) 5 (6.8%)
High 5(15.2%) 1 (4.8%) 10 (13.7%)
Very high 6 (18.2%) 2 (9.5%) 7 (9.6%)
Peer relationship
scale
Average 8 (24.2%) 7(333%) 23(31.5%) 0218
Raised 8 (24.2%) 4 (19%) 26 (35.6%)
High 10 (303%) 6(286%) 8(11%)
Very high 7 (21.2%) 4 (19%) 16 (21.9%)
Total scale
Average 14 (424%)  9(429%) 32(43.8%) 0317
Raised 6 (18.2%) 3(14.3%) 7 (9.6%)
High 1 (3%) 4 (19%) 15 (20.5%)
Very high 12(364%) 5(238%) 19 (26%)
Prosocial scale
Average 23(69.7%) 16 (76.2%) 63 (86.3%) 0.506
Low 2 (6.1%) 2 (9.5%) 2 (2.7%)
Slightly low 3(9.1%) 1 (4.8%) 3(4.1%)
Very low 5(15.2%) 2 (9.5%) 5 (6.8%)

- Chi square test / Fisher Exact test was used to compare qualitative data
between two groups

*: Significant difference (p value <0.05)
#: Significant difference between moderately severe and severe

$: Significant difference between moderately severe and profound

difference. Most of the studied groups went to ordinary
school with almost normal school achievements in those
with moderately severe and severe hearing loss compared

to more delayed in school achievement in those with pro-
found hearing loss. There were no significant relations
between different degrees of hearing loss, mode of deliv-
ery, post-natal illness, management of jaundice, family
history, and consanguinity.

The relation of SDQ to the degree of hearing loss
is shown in Table 3. On stratifying the patients into 3
groups according to the severity of hearing loss- mod-
erately severe, severe, and profound hearing loss- our
results revealed no significant differences in the SDQ
scale results between the 3 groups except for conduct
behavior, which is more evident in children with moder-
ately severe hearing loss. More than half of the children
with moderately severe hearing loss group (60.6%) had
conduct problems to different degrees. About a third
(30.3%) of those children were in the very high score (i.e.,
very high conduct or behavioral problem). In compari-
son, children with severe and profound HL groups had
conduct problems in 52.4% and 48%, respectively, with
different degrees [only 9.5% and 5.5% of those children in
the very high score respectively]. Near 40% of them were
in the average score (no conduct or behavioral problem),
in comparison to about half of the children of the severe
and profound HL groups were in the average scores and
this of significant importance.

The relation of SDQ to the different age group is shown
in Table 4. On stratification of the children with HI
according to the age, at applying the psychometric assess-
ment in to (preschoolers; 4—6 years old, early childhood;
6—12 years old and late childhood; 12—18 years old), Our
study found that children with HI in early childhood have
more peer problems (86%) with different degrees and
only (14%) of them with average score followed by chil-
dren in late childhood group (75% abnormal peer rela-
tionship problem and 25% with average score) and lastly
children in preschool group (47.8% abnormal peer prob-
lem and 52.2% with average score). We noticed that peer
relationship problems are less evident in the preschool
group as children in the preschool group do not enter the
school and do not have peers; their relations are only to
their family.
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Table 4 Relation between SDQ and age group
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Table 5 Relation between SDQ and type of hearing device used

SDQ Scale Preschool Early Late P
4-6years childhood childhood value
N=46 6-12years >12years
N=57 N=24
Emotion scale
Average 22 (47.8%) 25 (43.8%) 8(333%)$ 0.023*
Raised 4 (8.7%) 9 (15.8%) 9 (37.5%)
High 11(23.9%) 5 (8.8%) 3(12.5%)
Very high 9 (19.6%) 18 (31.6%) 4 (16.7%)
Conduct scale
Average 23 (50%) 25(43.9%)# 13(54.2%) 0.071
Raised 15(32.6%) 8(14%) 3(12.5%)
High 4 (8.7%) 14 (24.6%) 6 (25%)
Very high 4(8.7%) 10 (17.5%) 2 (8.3%)
Hyperactivity scale
Average 28 (60.9%) 38 (66.7%) 20(83.3%) 0.455
Raised 4(8.7%) 6 (10.5%) 0 (0%)
High 7 (15.2%) 6 (10.5%) 3(12.5%)
Very high 7 (15.2%) 7 (12.3%) 1 (4.2%)
Peer relationship
scale
Average 24 (52.2%) 8 (14%) # 6 (25%) 0.003*
Raised 12 (26.1%) 19 (33.3%) 7 (29.2%)
High 4 (8.7%) 15 (26.3%) 5(20.8%)
Very high 6 (13%) 15 (26.4%) 6 (25%)
Total scale
Average 23 (50%) 22 (38.6%) 10 (41.7%) 0.125
Raised 4 (8.7%) 5(8.8%) 7 (29.2%)
High 6 (13%) 12(21.1%) 2 (8.3%)
Very high 13(283%) 18(31.6%) 5(20.8%)
Prosocial scale
Average 37 (80.4%) 43 (75.4%) 22 (91.7%) 0.255
Low 0 (0%) 5(8.8%) 1 (4.2%)
Slightly low 4(8.7%) 3 (5.3%) 0 (0%)
Very low 5(10.9%) 6 (10.5%) 1 (4.2%)

Chisquare test/Fisher Exact test was used to compare qualitative data between
two groups

*: Significant difference (p value <0.05)
#: Significant difference between moderately severe and severe

$: Significant difference between moderately severe and profound

However, more emotional problems were noticed in
children in the late childhood group (66.7%) with dif-
ferent degrees and only (33.3%) with average score fol-
lowed by children in early childhood group (56.2% had
abnormal score and 43.8 with average score) followed by
children in preschool group (52.2% had abnormal score
and 47.8% with average score). It was noticed that peer
relationship problems decreased and emotional prob-
lems are more evident in children in the late childhood
group as they become more somatic, anxious, depressed,
clingy, and fearful. No significant differences were found
between the three age groups regarding other SDQ
scales, including conduct scale, hyperactive scale, total
scale, and prosocial scale.

Table 5 demonstrates the relation between SDQ and
the type of hearing device used. There were no significant

SDQ scale HA group Cl group Pvalue
N=71 N=56

Emotion scale

Average 29 (40.8%) 26 (46.4%) 0.613

Raised 13 (18.3%) 9(16.1%)

High 9(12.7%) 10 (17.9%)

Very high 20 (28.2%) 11 (19.6%)

Conduct scale

Average (47.9%)34 27 (48.2%) 0.112

Raised 10 (14.1%) 16 (28.6%)

High 15(12.1%) 9(16.1%)

Very high 12 (16.9%) 4(7.1%)

Hyperactivity scale

Average 50 (70.4%) 36 (64.3%) 0711

Raised 5(7%) 5 (8.9%)

High 7 (9.9%) 9(16.1%)

Very high 9(12.7%) 6 (10.7%)

Peer relationship scale

Average 18 (25.4%) 20 (35.7%) 0.149

Raised 19 (26.8%) 19 (33.9%)

High 18 (22.4%) 6 (10.7%)

Very high 16 (22.5%) 11 (19.6%)

Total scale

Average 31 (43.7%) 24 (42.9%) 0.720

Raised 10 (14.1%) 6 (10.7%)

High 9(12.7%) 11 (19.6%)

Very high 21 (29.6%) 15 (26.8%)

Prosocial scale

Average 54 (76.1%) 48 (85.7%) 0.673

Low 4 (5.6%) 2 (3.6%)

Slightly low 5 (7%) 2 (3.6%)

Very low 8 (11.3%) 4(7.1%)

- Chi square test / Fisher Exact test was used to compare qualitative data
between two groups

*: Significant difference (p value <0.05)

differences between the HA group and the CI group as
regards emotional, conduct, hyperactivity, peer relation-
ship, total, and prosocial scale.

Table 6 shows no significant difference was found in
the SDQ regarding the side of amplification, either bilat-
eral, right or left. However, we noticed that the children
who received bilateral hearing amplification performed
clinically better than those with unilateral amplification;
however, the difference was still statistically insignificant.

As shown in Table 7, the conduct and hyperactiv-
ity scale of SDQ was mostly affected by the female sex,
followed by age at diagnosis for the conduct scale and
degree of discrimination for the hyperactivity scale.
However, the total scale of SDQ was mostly affected by
age at diagnosis and degree of discrimination. R square
range from (0.092-0.168) for SDQ scales, this indicates
that these factors (age, age at diagnosis, female sex,
degree of hearing loss, school achievement, degree of dis-
crimination, delay time of intervention, laterality and aid-
ing device responsible for 9-17% of the total variance of
SDQ scales.
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Table 6 Relation of SDQ to site of used amplification (monaural g
Vs binaural ) FAXIRBSES R
>2m o — 9 F NN =
SDQ Scale Bilateral  Right Left Pvalue ALlo oo oocoooo
N=45 N=62 N=20 %
Emotion scale E ?E
Average 24(533%) 25(403%) 6(30%) 0.075 § % _ © « -
Raised 5(11.1%)  13(1%)  1(5%) gl28ox8 263335
High 8(17.8%) 7(11.3%) 7 (35%) fls 3 PSS 3PDPS? °
Very high 8(17.8%) 17(274%) 6 (30%) =
ﬂ)
Conduct scale 5 N PNV N Y
Average 25(556%) 28(452%) 8(40%)  0.083 S35 32
R QO O S S O O O O JOg
Raised 9 (20%) 8(12.9%) 7 (35%) it
High 5011.1%)  19(306%) 2(10%) " s
Very high 6(133%)  7(11.3%) 3 (15%) 22 Z
©
Hyperactivity scale IR - o
0 0 0 BT 8 o IS R=
Average 36(80%)  37(59.7%) 13(65%) 0.087 5T @D m=m2m 5
Raised 36.7%)  11(17.7%) 2 (10%) Flsim e me =7 o —8
High 1(2.2%) 5(8.1%) 4 (20%) o $
Very high 5(11.1%)  9(145%)  1(5%) B2 N 0o mo
U/ BN — — &R N ¥ KN of &£
Peer relationship scale 2 ,_,>_ SS 33522356
Average 15(333%) 20(323%) 3(15%) 0256 < £
Raised 10(222%) 7(11.3%) 7 (35%) S 3 >
High 12(267%) 21 (339%) 5 (25%) B3 3
Very high 8(17.8%)  14(226%) 5(25%) S m oo 9
g 5N — O — 0 o o o 25
Total scale gl2sss5333839¢
Average 25(55.6%) 25(403%) 5(25%) 0.084 §
Raised 8(178%) 6(9.7%)  6(30%) o i} i} jg
High 3(67%)  10(16.1%) 3 (15%) . ,—3 28R YB YL
Very high 9(20%)  21(33.9%) 6(30%) 5o S33383833 3%
Prosocial scale 2 o
Average 36 (36%) 47 (758%) 19(95%) 0611 S g
Low 2(44%)  4(65%)  0(0%) SIE £
Slightly low 2(44%)  4(65%)  1(5%) g5 muny 20 8wglt
Very low 501.1%)  7(113%)  0(0%) FTSsa-s3n3ge et
- Chi square test / Fisher Exact test was used to compare qualitative data fé
between two groups 8 o 5
*: Significant difference (p value <0.05) i r_:; S :%g *f\ﬁ LR B823 %
o SN Q9 9 N ANQ = X 9
S Al ©O o S S o oy
<]
Discussion | %]« §»
. . . . . O =
Our study involved 127 hearing-impaired children, aged 24le g
4 to 17 years, who were receiving hearing amplification G328 e arwdwnold
. . . oy e = C| = S o0 N N 152) o~ — o 0 8
and following up at the audiovestibular unit in the ENT 51G2SS3Icono el
department. These children were referred to the child g 3
. . . . . . - x
psychiatry clinic in the pediatrics department, where g g g
. . . . T SRR R YL
the Strengths and Difficulties Questionnaire (SDQ) was 5 >N®m A 283238 R|TE
L. . > Alc oo S oo o o olg
administered by an expert psychologist. The SDQ results 7|2 =
were analyzed in relation to the degree of hearing loss, EIRIFS 8
the child’s age, and the type and side of the amplification e g 3 §
1 Ols @ o~ Ne} N e &=
used to assess the impact of these factors on the SDQ 2 ‘g e gxo888ylE §
score. s5lil<?cc -0 =2RV
. . . y L
General speaking our results of SDQ scores in children e > 2
with HI are much higher than those for healthy children § ° s é g4
. . =3 A =] ]
as shown by a study conducted in Egypt to determine the ol 3By . -"é g
prevalence of emotional and behavioral problems among o8 w2 % E L ST g é
476 normal adolescent school children aged 13-17 years, 2| € %a 33 % . 28 ; S
the total difficulty scores and five subscales scores were ~ g 2SR5 Qs g=gg §
. . = v = U B = v E
considerably lower than in our study. In contrast to our 22 fE 0 g o> P3¢
) . 235 |y x2LPeE5TR
study, in which the total scale score ranges from above sl 282888z
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50% to above 75%, they found that 18.5% of normal ado-
lescent school students had abnormal behavior, with the
highest proportion of abnormal behavior was for emo-
tional problems followed by conduct problems, hyperac-
tivity/inattention problems, and lastly, peer relationship
problems [40]. However, in our study the highest propor-
tion of abnormal behavior differ according to the stratifi-
cation of the patients according to the degree of hearing
loss, age at presentation, type of hearing aids and side of
amplification.

I-Effect of degree of HL

On stratifying the patients into three groups according
to the severity of hearing loss-moderately severe, severe,
and profound hearing loss, our results revealed no sig-
nificant differences in SDQ scale outcomes between
the three groups, except for conduct behavior. Conduct
Problems were more evident in children with moder-
ately severe hearing loss. More than half of the children
with moderately severe hearing loss (60.6%) had conduct
problems with different degrees [About 30.3% were in the
very high score (i.e., had very high conduct problems)].
In comparison, children with severe and profound hear-
ing loss groups had conduct problems in 52.4% and 48%
respectively with different degrees [only 9.5% and 5.5%
were in the very high score].

These findings contrast with other research, which
found that the severity of conduct behavior is directly
proportional to the severity of hearing loss [8, 22, 28, 41].
Those studies attributed this relationship to the fact that
the greater HI in childhood leads to more pronounced
delays and deficits in the acquisition of spoken and writ-
ten language, which have been postulated to negatively
impact behavior [22, 42].

However, our findings can be explained by the fact that
children with the least severe hearing loss in our study
exhibited the highest levels of conduct behavior for the
following reasons: First explanation, children with
moderately severe hearing loss experienced a greater
delay in diagnosis and intervention (3 years for diagno-
sis and 1 year for intervention) compared to those with
severe hearing loss (3 years for diagnosis and 0.5 years
for intervention) and profound hearing loss (1.5 years for
both diagnosis and intervention). This delay in diagnosis
and intervention may be attributed to various psycho-
social factors, such as parental denial and initial resis-
tance before accepting their child’s hearing loss and the
need for HA. Since these children appeared to respond
to sounds, parents might have assumed that HA were
unnecessary or feared the social stigma associated with
their use [43].

This delay in diagnosis and interference causes more
delay in speech and language development, which in turn
has a greater negative impact on behavior of the hearing
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impaired children [42]. The central auditory system may
degenerate as a consequence of delayed problem man-
agement, resulting in lost opportunities for education
and employment and a reduced quality of life [44]. It
was reported that children with SNHL who receive early
intervention exhibit behavior similar to that of their nor-
mal hearing (NH) peers [45].

The second explanation, based on our study, is that
children with moderately severe hearing loss have a
higher prevalence of a positive family history of hearing
loss (48.5%) compared to those with severe (38.1%) and
profound hearing loss (34.2%), which explains why these
children had higher conduct or behavioral problems.
Children with HI exhibit more indirect and physical vio-
lence when a family member has hearing loss. According
to reports, one of the primary elements associated with
violence is family. The presence of a family member with
a disability is clearly going to have a direct impact on the
behaviors of children with and without HI [46].

II- Effect of age of children

On stratification of the children with HI according to
the age into (preschoolers; 4—6 years old, early child-
hood; 6-12 years old and late childhood; 12-18 years
old), our study found that children in early childhood
period had significantly more peer relationship prob-
lems (86%) with different degrees followed by children in
late childhood group (75% abnormal peer relationship)
and lastly children in preschool group (47.8% abnormal
peer relationship). The lower incidence of peer relation-
ship in preschoolers may be attributed to their limited
social interactions, as their relationships are primarily
confined to family members and relatives. Most have not
yet started school or developed friendships outside the
family.

Stevenson et al. reported that peer relationship difficul-
ties are the most common problem among children with
reduced hearing [23]. Children with HI are twice as likely
to be bullied by peers compared to those with normal
development [47, 48]. Even mild hearing loss can cause
children to miss important social signs during play, mak-
ing them more vulnerable to bullying. As a result, they
often experience feelings of shame or inequality [46].

In our study, we also observed that peer relationship
problems decreased in the late childhood group, while
emotional disturbances significantly increased in this
age group compared to the younger two groups. The late
childhood group showed a higher prevalence of emo-
tional problems (66.7%) with varying degrees of severity
compared to the early childhood group (56.2% abnor-
mal scores) and the preschool group (52.2% abnormal
scores). This suggests that children in late childhood tend
to exhibit more somatic, anxious, depressed, clingy, and
fearful characteristics.
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It is known that verbal and psychological bullying is
common as age increases, but physical bullying decreases
[49, 50]. Thus, we postulated that; the untreated peer
problems in the younger age led to more emotional dis-
turbances in late childhood and adolescence, and this
finding was evidenced by one study showed that; peer
bullying creates negative effects such as anxiety, low self-
esteem, and depression which preventing victims from
integrating into the school environment [51].

Furthermore, there is a link between HI and moderate
to severe depression, and it is a major source of anxiety in
children and adolescents [8, 52]. It has been discovered
that children with HI, particularly SNHL, will become
socially isolated and find it challenging to participate
fully in activities with their families, friends, neighbors,
and even at school or work. Children with HI will have
feelings of inferiority, irritability and anger, anxiety, intro-
version, and fear. As a result of this scenario, it will hinder
their development of affection, emotions, and conduct.
They ultimately have less developed personalities and
social skills compared to their peers [16, 53, 54].

On comparing the prevalence of emotional and behav-
ioral problems with adolescents having a specific learning
disability, apart from hyperactivity inattention behav-
iors and prosocial problems, our study revealed a higher
prevalence of emotional and behavioral problems among
hearing-impaired children than those with specific learn-
ing disability [55]. This is consistent with past studies
showing that children and adolescents with intellectual
disabilities may not be able to exhibit some types of
behavior because they require more sophisticated social-
cognitive abilities (like perspective-taking) [56].

On comparing the prevalence of emotional and behav-
ioral problems with adolescents having other health
conditions like underlying heart problems, apart from
prosocial symptoms, our study showed higher scores
in total and other behavioral problems [57]. That may
indicate that children with underlying heart conditions
may exhibit fewer positive social behaviors compared to
norms.

llI- Effect of type of used amplification (HA vs Cl)

On stratifying the patients according to the used hearing
amplification (HA vs. CI), our results revealed that there
is no significant difference observed in the 5 scales of the
SDQ despite the more severe hearing loss in CI group
(98.2% had profound hearing loss) than the other HA
group (only 25.4% had profound hearing loss). The expla-
nation of our findings may be attributed first to the age
of diagnosis and the shorter delay to interference in chil-
dren using CI compared to those using HA. Health insur-
ance policies for CI often require early diagnosis and
implantation before the age of five, which coincides with
the critical period for speech development. Additionally,
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children who receive CI benefit from extra counseling
as part of their rehabilitation services. As a result, these
children are more likely to develop oral language skills,
integrate into regular schools, and engage in social activi-
ties [58].

The second explanation is that less than half of chil-
dren (46.5%) who use HA in our study had moderate
degree hearing loss, 28.2% of severe degree hearing loss.
It is known that most children with a milder degree
of hearing loss refuse to wear the HA due to concerns
about stigmatization or discrimination. They also fear
being bullied by peers and even relatives, which leads
to irregular use of the devices [43]. This, in turn, results
in a greater difficulty in communication and forming
interpersonal relationships [59]. The more avoidance of
environmental interaction, the lower their self-esteem
becomes, and the stronger their sense of social neglect,
ultimately contributing to increased behavioral problems
[60, 61].

IV-Effect of site of used hearing amplification (Rt, Lt or
bilateral )

Our results revealed no significant difference was found
in the SDQ scales as regards to the side of used hearing
amplification, right, left or bilateral. However, we noticed
that the children who received bilateral hearing amplifi-
cation performed clinically better than those with uni-
lateral amplification, although the difference remained
statistically insignificant.

It is well established that one hemisphere is of greater
influence on brain functions [62]. Left hemisphere domi-
nance is observed in 95-98% of right-handed individuals
and in 70-80% of left-handed, NH subjects for speech
perception and production [63—65]. On the other hand,
most of these participants exhibit right hemisphere
dominance for prosodic language functions, such as
accentuation and intonation. While the left hemisphere
is dominant for speech and language processing in most
people [66], language functions are primarily lateralized
to the left hemisphere, whereas emotions particularly
negative ones such as arousal and attention—are more
commonly lateralized to the right hemisphere [67]. The
lateralization of brain function allows each hemisphere to
specialize in different mental tasks [68].

Both ears provide auditory input to the auditory cor-
tex, as was recently discovered [69-71]. The degree of
asymmetry between the two hemispheres is believed to
vary depending on the specific mental function, and it
is believed to be asymmetrically involved in many atten-
tional, cognitive, and emotional functions [72]. This may
explain our results.

Additionally, a study discovered that when unilateral
reafferentation of the left ear occurs during a crucial early
stage of life when the brain is (still) plastic, it can cause a
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reorganization of language skills in the right hemisphere
[73]. The first 3.5 years of life are considered the most
plastic period for the brain [74, 75]. As a result, patterns
of left hemisphere dominance are maintained when the
right ear is amplified or when the left ear is amplified
later in life [66]. Parallel to studies conducted among kids
with typical hearing, simultaneous and bilateral hearing
augmentation in children produces notable improve-
ments in understanding spoken words through the right
ear. It may contribute to the appropriate development of
central auditory pathways and be crucial for the matura-
tion of communication and language [76].

On determining the confounding variable to develop
emotional and/or behavioral problems, our study found
that increased age at diagnosis is the main confound-
ing variable for increased total scale score of behavioral
problems and specifically conduct behavior score. This
agrees with other literature studies that have also shown
that early detection of hearing loss was associated with
favorable lower incidence of behavioral and emotional
problems [42, 77, 78].

Surprisingly, our study found that, increased degree
of speech discrimination is significantly associated with
increased total scale score and specifically the hyper-
activity inattention scores. Lewis et al. also found that,
moderate—severe HI group demonstrated more symp-
toms of inattention and hyperactivity/impulsivity than
the children with severe hearing loss and, they attributed
the condition to the higher scores to language impair-
ment in these children [79].

However, our study found that the female gender has
a significantly lower risk for developing conduct and
hyperactivity inattention behaviors rather than male chil-
dren with HI. This aligns with the findings of Theunissen
et al., who discovered that being male was significantly
associated with higher levels of delinquency and atten-
tion deficit hyperactivity disorder [8].

Conclusions

Our study found that children with HI who received
hearing amplifications still exhibited emotional and
behavioral problems, which were largely influenced by
the timing of diagnosis and age of intervention. Specifi-
cally, children diagnosed with moderately severe hearing
loss showed significantly more conduct issues compared
to those with severe or profound hearing loss, likely due
to having a later diagnosis and intervention. Addition-
ally, children in the primary school age group had signifi-
cantly more peer-related problems than preschoolers or
adolescents. However, as they aged, children in late child-
hood experienced fewer peer relationship problems but
developed more significant internalizing issues, such as
anxiety, depression, and clingy or fearful behaviors.
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Despite the fact that children using CI had profound
hearing loss, no significant difference was found between
this group and HA group in emotional or behavioral
problems, which emphasizes the fact that early diagno-
sis and interventions are the main predictors of the psy-
chosocial outcome in children with HI. Regarding the
side of amplification, whether right, left, or bilateral, no
significant difference was found in the children’s emo-
tions or behaviors. This suggests that early intervention
in the neuroplastic brain may facilitate the reorganiza-
tion of language functions. Therefore, the timing of hear-
ing amplification seems to play a more important role
in influencing emotions and behaviors than the side of
amplification.

These problems need to be scanned early, detected,
and treated thoroughly in children with HI. Addition-
ally, there is a need for greater community support and
psychological assistance for both the child and their fam-
ily, particularly when the child reaches school age. Emo-
tional disturbances should also be screened and managed
promptly during adolescence. Finally, regular follow-ups
and psychiatric support are essential to help children
cope with the psychological challenges that may arise
beyond their HI.

Limitations

The cross-sectional design of our study carries the limi-
tation in the determination of the reasoning of the asso-
ciations between findings. Also, the response bias by the
parents of the children rather the observational methods
of behavioral assessment carry another limitation in this
study as subjective questionnaire results cause potential
biases. The small sample size may limit generalization of
the results and further researches with larger sample size
are recommended to support our results, however our
study may raise attention to expect the presence of any
behavioral and emotional problems in children and ado-
lescent with HI according to their degree of hearing loss
and age of the child and to refer and perform more spe-
cific psychological tests accordingly to help and support
those children.

Abbreviations

HI Hearing impairment

ABG Air bone gap

cl Cochlear implant

CHL Conductive hearing loss

HA Hearing aids

NH Normal hearing

SDscore  speech discrimination score

SDQ Strengths difficulty questionnaire
SNHL Sensorineural hearing loss

Acknowledgements
Not applicable.



Fahim et al. BMC Pediatrics (2025) 25:369

Author contributions

IS.A, DEMEF, MILA, and S.I.S. conceived the study. I.S.A, DEMF, MILA, and
S..S. designed the research, D.EM.F. and I.S.A. collected the data. D.EM.F
performed the audiological evaluation for the studied group, SIS performed
the statistical analysis. .S.A, D.EM.F, and S.I.S. analyzed the data. |.S.A. and
D.FEM.F. wrote and revised the manuscript. All authors contributed to the
drafting of the manuscript and approved the final version of the manuscript.
I.S.A. shall act as the corresponding author of the paper.

Funding

Open access funding provided by The Science, Technology & Innovation
Funding Authority (STDF) in cooperation with The Egyptian Knowledge Bank
(EKB).

Data availability

The data that support the findings of this study are not openly available due
to reasons of sensitivity and are available from the corresponding author upon
reasonable request.

Declarations

Ethics approval and consent to participate

Before starting the study, approval of the Ethics Committee of the Faculty of
Medicine in Minia University was taken with approval Number 817/6/2023.
Consents were obtained from the guardians of the hearing children after
informing them with comprehensive information about the nature of the
study. The collected data was saved by the research team only to confirm the
confidentiality of the participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

! Audiovestibular Medicine, ENT Department, Minia University, El-Minia,
Egypt

’Department of Public Health and Preventive Medicine, Faculty of
Medicine, Minia University, El- Minia, Egypt

*Department of Pediatrics, Faculty of Medicine, Minia University, El-Minia,
Egypt

Received: 26 January 2025 / Accepted: 17 April 2025
Published online: 09 May 2025

References

1. Luria AR. An objective approach to the study of the abnormal child. Am J
Orthopsychiatry. 1961;31:1-16.

2. Vygotsky L, Thought, Language. Harvard University Press, Cambridge, MA,

1962. CrossRef Google Scholar.

Cassia Margolis A. Implications of prelingual deafness. Lancet. 2001;358:76.

4. Moeller M. Early intervention and Language development in children who
are deaf and hard of hearing. Pediatrics. 2000;106:1-9.

5. Kral A, O'Donoghue GM. Profound deafness in childhood. N Engl J Med.
2010;363(15):1438-50. https://doi.org/10.1056/NEJMra0911225.

6. Yoshinaga-ltano C, Sedey AL, Coulter DK, Mehl AL. Language of early- and
later-identified children with hearing loss.pediatrics. 1998;102(5):1161-71. htt
ps://doi.org/10.1542/peds.102.5.1161

7. Morita N. Language, culture, gender, and academic socialization. Lang Educ.
2009;23(5):443-60. https://doi.org/10.1080/09500780902752081.

8. Theunissen SC, Rieffe C, Kouwenberg M, et al. Behavioral problems in school-
aged hearing-impaired children: the influence of sociodemographic, linguis-
tic, and medical factors. Eur Child Adolesc Psychiatry. 2014;23(4):187-96. http
s://doi.org/10.1007/500787-013-0444-4.

9. Quittner AL, Barker DH, Cruz |, Snell C, Grimley ME, Botteri M, et al. Parenting
stress among parents of deaf and hearing children: associations with Lan-
guage delays and behavior problems. Parent Sci Pract. 2010;10:136-55. https:
//doi.org/10.1080/15295190903212851.

w

11.

14.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 12 of 14

Sheffield AM, Smith RJH. The Epidemiology of Deafness. Cold Spring Harb
Perspect Med. 2019;9 https://doi.org/10.1101/cshperspect.a033258. [DOI]
[PMC free article] [PubMed] [Google Scholar].

Busse AM, Hoeve HL, Nasserinejad KA, Mackey R, Simonsz HJ. GoedegebureA.
Prevalence of permanent neonatal hearing impairment: systematic review
and Bayesian meta-analysis. Int J Audiol. 2020;59(6):475-85. https://doi.org/1
0.1080/14992027.2020. 17160 87/ SUPPL_ FILE/ IIJA_A_17160 87_ SM8652.
DOC.

Korver AMH, Konings S, Dekker FW, Beers M, Wever CC, Frijns JHM, Oudes-
luys-Murphy AM. Newborn hearing screening vs later hearing screening and
developmental outcomes in children with permanent childhood hearing
impairment. JAMA. 2010;304(15):1701-8. https://doi.org/10.1001/jama.2010.1
501.

Wroblewska-Seniuk KE, Dabrowski P, Szyfter W, Mazela J. Universal newborn
hearing screening: methods and results, obstacles, and benefits. Pediatr Res.
2017;81(3):415-22. https://doi.org/10.1038/pr.2016.

Haukedal CL, Lyxell B, Wie OB. Health-related quality of life with cochlear
implants: the children’s perspective. Ear Hear. 2020;41:330-43. https://doi.org
/10.1097/AUD.0000000000000761.

Wong CL, Ching TY, Leigh G, Cupples L, Button L, Marnane V. Psychosocial
development of 5-year-old children with hearing loss: risks and protective
factors. Int J Audiol. 2018;57:581-92. https://doi.org/10.1080/14992027.2016.
1211764.

Idstad M, Engdahl B. Childhood sensorineural hearing lossand educa-

tional attainment in adulthood: results from the HUNT study. Ear Hear.
2019;40(6):1359-67. https://doi.org/10.1097/AUD.0000000000000716.
Vermi'sli” Peker S, Demi'r Korkmaz F, Cukurova . Quality of life and parental
care burden in cochlear implanted children: a case-control study. Int J Pedi-
atr Otorhinolaryngol. 2020;136. https://doi.org/10.1016/].ijporl.2020.110164.
Silva JM, Yamada MO, Guedes EG, Moret ALM. Factors influencing the

quality of life of children with cochlear implants. Braz J Otorhinolaryngol.
2020;86(4):411-8. https://doi.org/10.1016/j.bjorl.2019.01.004.

Low D, Shipp D, Gordon K, et al. Long-term implant usage and quality-of-

life in sequential bilateral pediatric cochlear implantation. Otol Neurotol.
2020;41(1):39-44. https://doi.org/10.1097/MAO.0000000000002439.
Barbaroglu A. Behaviors in children with and without hearing impairment.
Inter Jour Psych Stud. 2016;8(2):14-27. https://doi.org/10.553%/ijps.v8n2p14.
Barker DH, Quittner AL, Fink NE, Eisenberg LS, Tobey EA, Niparko JK, et al.
Predicting behavior problems in deaf and hearing children: the influences of
Language, attention, and parent-child communication. Dev Psychopathol.
2009;21:373-92.

Van Eldik T, Treffers P, Veerman J, Verhulst F. Mental health problems of deaf
Dutch children as indicated by parents'responses to the child behavior
checklist. Am Ann Deaf. 2004;148(5):390-5. https://doi.org/10.1353/aad.2004.
0002.

Stevenson J, Kreppner J, Pimperton H, Worsfold S, Kennedy C. Emotional and
behavioural difficulties in children and adolescents with hearing impair-
ment: a systematic review and meta-analysis. Eur Child Adolesc Psychiatry.
2015;24:477-96. https://doi.org/10.1007/S00787-015-0697-1.

Quittner AL, Barker DH, SnellC, Cruz |, McDonald L, Grimley ME, et al. Improve-
ments in visual attention in deaf infants and toddlers after cochlear implanta-
tion. Audiol Med. 2007;5:242-9. https://doi.org/10.1080/16513860701745401.
Edwards L, Khan S, Broxholme C, Langdon D. Exploration of the cognitive
and behavioural consequences of paediatric cochlear implantation. Cochlear
Implants Int. 2006;7:61-76. https://doi.org/10.1179/146701006807508070.
Roland L, Fischer C, Tran K, Rachakonda T, Kallogjeri D, Lieu JEC. Quality of life
in children with hearing impairment: systematic review and meta-analysis.
Otolaryngol Head Neck Surg. 2016;155(2):208-19. https://doi.org/10.1177/01
94599816640485.

Guerzoni L, Murri A, Fabrizi E, Nicastri M, Mancini P, Cuda D. Social conver-
sational skills development in early implanted children. Laryngoscope.
2016;126:2098-105. https://doi.org/10.1002/lary.25809.

le Clercqg CMP, Labuschagne LJE, Franken MJP, et al. Association of slight

to mild hearing loss with behavioral problems and school performance in
children. JAMA Otolaryngol Head Neck Surg. 2020;146(2):113-20. https://doi.
0rg/10.1001/jamaoto.2019.3585.

Alkhaldi TM, Al-Jumaili AA, Ainemer KA, Alharbi K, Al-Akeel ES, Alharbi MM, et
al. Measuring the health literacy level of Arabic speaking population in Saudi
Arabia using translated health literacy instruments. Pharm Pract (Granada).
2018;16(3):1223. https://doi.org/10.18549/PharmPract.2018.03.1223.

Daniel WW, Cross CL, Biostatistics. A foundation for analysis in the health sci-
ences. 10th ed. New York: Wiley; 2013.


https://doi.org/10.1056/NEJMra0911225
https://doi.org/10.1542/peds.102.5.1161
https://doi.org/10.1542/peds.102.5.1161
https://doi.org/10.1080/09500780902752081
https://doi.org/10.1007/s00787-013-0444-4
https://doi.org/10.1007/s00787-013-0444-4
https://doi.org/10.1080/15295190903212851
https://doi.org/10.1080/15295190903212851
https://doi.org/10.1101/cshperspect.a033258
https://doi.org/10.1080/14992027
https://doi.org/10.1080/14992027
https://doi.org/10.1001/jama.2010.1501
https://doi.org/10.1001/jama.2010.1501
https://doi.org/10.1038/pr.2016
https://doi.org/10.1097/AUD.0000000000000761
https://doi.org/10.1097/AUD.0000000000000761
https://doi.org/10.1080/14992027.2016.1211764
https://doi.org/10.1080/14992027.2016.1211764
https://doi.org/10.1097/AUD.0000000000000716
https://doi.org/10.1016/j.ijporl.2020.110164
https://doi.org/10.1016/j.bjorl.2019.01.004
https://doi.org/10.1097/MAO.0000000000002439
https://doi.org/10.5539/ijps.v8n2p14
https://doi.org/10.1353/aad.2004.0002
https://doi.org/10.1353/aad.2004.0002
https://doi.org/10.1007/S00787-015-0697-1
https://doi.org/10.1080/16513860701745401
https://doi.org/10.1179/146701006807508070
https://doi.org/10.1177/0194599816640485
https://doi.org/10.1177/0194599816640485
https://doi.org/10.1002/lary.25809
https://doi.org/10.1001/jamaoto.2019.3585
https://doi.org/10.1001/jamaoto.2019.3585
https://doi.org/10.18549/PharmPract.2018.03.1223

Fahim et al. BMC Pediatrics

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

(2025) 25:369

Morgan A, El GHor S, Khafagy M, Zaghloul H. Prevalence of hearing loss
among primary school children in El-Mahalla El-Kubra district, Egypt. Egypt J
Ear Nose Throat Allied Sci. 2021,22(22):1-6. https://doi.org/10.21608/ejentas.2
021.94765.1417.

Jerger J, Speaks C, Trammell J. A new approach to speech audiometry. J
Speech Hear Desord. 1968;33(4):318-28. https://doi.org/10.1044/jshd.3304.31
8.

Goodman R.The strengths and difficulties questionnaire: a research note. J
Child Psychol Psychiatry. 1997;38(5):581-6. https://doi.org/10.1111/j.1469-761
0.1997.tb01545 x.

Niclasen J, Dammeyer J. Psychometric properties of the strengths and dif-
ficulties questionnaire and mental health problems among children with
hearing loss. J Deaf Stud Deaf Educ. 2016;21(2):129-40. https://doi.org/10.109
3/deafed/env067.

Becker A, Woerner W, Hasselhorn M, Banaschewski T. Roth Enberger
a.validation of the parent and teacher SDQ in a clinical sample. Eur Child
Adolesc Psychiatry. 2004;13(Suppl 2):/111-6. https://doi.org/10.1007/500787-0
04-2003-5.

Goodman R. Psychometric properties of the strengths and difficulties ques-
tionnaire. J Am Acad Child Adolesc Psychiatry. 2001;40(11):1337-45. https.//d
0i.0rg/10.1097/00004583-200111000-00015.

Murray AL, Speyer LG, Hall HA, Valdebenito S, Hughes C. A longitudinal and
gender invariance analysis of the strengths and difficulties questionnaire
across ages 3,5,7,11,14,and 17 in a large UK. Representative sample.
Assessment. 2021;29(6):1248-61. https://doi.org/10.1177/1073191121100931
2.

Alyahri A, Al-Magrami M, Hamid AS, Thabet AA, Mousa SS, Fakher W, Amin
RE. Validation of the Arabic strengths and difficulties questionnaire and

the development and Well-Being assessment. East Mediterr Health J.
2006;12(Suppl 2):5138-46.

SDQ Info. Scoring the SDQ: Youth in Mind. 2016. https://www.sdginfo.org/py/
sdqinfo/c0.py. Accessed 19 Feb 2024.

Mowafy M, Ahmed D, Halawa EF, Din ME. Prevalence and predictors of emo-
tional and behavioral problems among rural school Egyptian adolescents.
Egypt J Community Med. 2016;33:1-8. https://doi.org/10.21608/ejcm.2015.7
17.

Fellinger J, Holzinger D, Sattel H, Laucht M, Goldberg D. Correlates of mental
health disorders among children with hearing impairments. Dev Med Child
Neurol. 2009;51(8):635-41. https://doi.org/10.1111/j.1469-8749.2008.03218 x.
Moeller M. Current state of knowledge: psychosocial development in chil-
dren with hearing impairment. Ear Hear. 2007;28(6):729-39. https://doi.org/1
0.1097/AUD.0b013e318157033.

Madara E, Bhowmik AK. Toward alleviating the stigma of hearing aids: A
review. Audiol Res. 2024;14(6):1058-74. https://doi.org/10.3390/audiolres 140
60087.

Naik AN, Varadarajan VVV, Malhotra PS. Early pediatric cochlear implantation:
an update. Laryngoscope Investig Otolaryngol. 2021;6(3):512-21https://doi.o
rg/10.1002/L102.574/ FORMAT/ PDF.

Khan S, Edwards L, Langdon D. The cognition and behaviour of children

with cochlear implants, children with hearing aids and their hearing peers: a
comparison. AudiolNeurotol. 2005;10(2):117-26. https://doi.org/10.1159/000
083367.

Meadows-Orlans KP, Mertens DM, Sass-Lehrer MA. Parents and their deaf
children: the early years. Gallaudet University Press, Washington DC. 2003, 256
pp, ISBN:156368-137-4. https://doi.org/10.1002/dei.1 74

Carter BB, ve Spencer VG. The fear factor: bullying and students with disabili-
ties. Int J Special Educ. 2006;21(1):11-23. Google Scholar.

Van Cleave J, Davis MM. Bullying and peer victimization among children

with special health care needs. Pediatrics. 2006;118(4):1212-9. Article Google
Scholar.

Dolek N. investigation of bullying behaviors among elementary and high
school students and the effect of program developing bullying prevention
attitudes (2002). (Unpublished Doctoral Dissertation). Marmara University,
Istanbul. Google Scholar.

Cappadocia MC, Weiss JA, ve Pepler D. Bullying experiences among

children and youth with autism spectrum disorders. J Autism Dev Disord.
2012;42:266-77. Article PubMed Google Scholar.

Aktan RN, Uludag B, Terlemez S. Review of peer bullying in children with
hearing loss. Egypt Jour Otolaryng. 2024;40:77. https://doi.org/10.1186/54316
3-024-00635-z.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Page 13 of 14

Ariapooran S. Relationship between mother- child interaction and symptoms
of anxiety disorders in deaf and hard-of-hearing children. Empower Except
Child. 2018;9(2):51-63. Google Scholar.

Theunissen SCPM, Rieffe C, Soede W, Briaire JJ, Ketelaar L, Kouwenberg M,

et al. Symptoms of psychopathology in hearing-impaired children. Ear Hear.
2015;36:190-8. https://doi.org/10.1097/AUD.0000000000000147.

|dstad M, Tambs K, Aarhus L, Engdahl BL. Childhood sensorineural hearing
loss and adult mental health up to 43 years later: results from the HUNT
study. BMC Public Health. 2019;19:1 2019;19:1-9. https://doi.org/10.1186/512
889-019-6449-2

Ayar G, Yalcin SS, TanidirArtan O, Glines HT, Cép E. Strengths and difficul-

ties in children with specific learning disabilities. Child Care Health Dev.
2022;48(1):55-67. https://doi.org/10.1111/cch.12903.

Baglio G, BlasiV, Intra FS, Castelli |, Massaro D, Baglio F, et al. Social com-
petence in children with borderline intellectual functioning: delayed
development of theory of Mind across all complexity levels. Front Psychol.
2016;7:1-10. https://doi.org/10.3389/fpsyg.2016.01604.

Donmez YN, Giray D, Epcacan S, Yalcin SS. Comorbidity of behavioral prob-
lems and parental acceptance-rejection in children diagnosed with chest
discomfort, palpitations, vasovagal syncope, and underlying heart disease: a
multiple case-control study. BMC Psychiatry. 2024; 24(1):70. Published 2024
Jan 24. https://doi.org/10.1186/512888-024-05527-3

Sharma A, Dorman MF, Spahr AJ. A sensitive period for the development of
the central auditory system in children with cochlear implants: implications
for age of implantation. Ear Hear. 2002;23:532-9. https://doi.org/10.1097/000
03446-200212000-00004. [PubMed] [CrossRef] [Google Scholar].

de Jong TJ, van der Schroeff MP, Achterkamp MD, Vroegop JL. First results of
the strengths and difficulties questionnaire, applied as a screening tool for
psychosocial difficulties in pediatric audiology. Eur Arch Otorhinolaryngol.
2023;280(10):4467-76. https://doi.org/10.1007/500405-023-07979-x.

Rubin KH, Mills RS. The many faces of social isolation in childhood. J Consult
Clin Psychol. 1988;56(6):916-24. https://doi.org/10.1037/0022-006X.56.6.916.
[PubMed] [CrossRef] [Google Scholar] [Ref list].

Theunissen SC, Rieffe C, Netten AP, Briaire JJ, Soede W, Kouwenberg M, et al.
Self-esteem in hearing-impaired children: the influence of communication,
education, and audiological characteristics. PLOSONE. 2014;9(4):e94521. h
ttps://doi.org/10.1371/journal.pone.0094521. [PMC free article] [PubMed]
[CrossRef] [Google Scholar] [Ref list].

Hugdahl K. Dichotic listening: probing Temporal lobe functional integrity. In:
Davidson K, Hugdahl K, editors. Brain asymmetry. Cambridge: MIT Press; 1995.
pp. 123-56.

Kimura D. Functional asymmetry of the brain in dichotic listening. Cortex.
1967,3:163-78. https://doi.org/10.1016/50010-9452(67)80010-8.

Newcombe F, Ratcliff G. Handedness, speech lateralization and ability. Neuro-
psychologia. 1973;11:399-407. https://doi.org/10.12688/wellcomeopenres.15
077.1. PMID: 30906882; PMCID: PMC6415320.

Rasmussen T, Milner B. The role of early left-brain injury in determining later-
alization of cerebral speech functions. Ann N'Y Acad Sci. 1977;299:355-69. htt
ps://doi.org/10.1111/}.1749-6632.1977 tb41921 x.

Kraaijenga VJC, Derksen TC, Stegeman |, Smit AL. The effect of side of implan-
tation on unilateral cochlear implant performance in patients with prelingual
and postlingual sensorineural hearing loss: A systematic review. ClinOtolaryn-
gol. 2018;43(2):440-9. https://doi.org/10.1111/coa.12988.

Hartikainen KM. Emotion-Attention interaction in the right hemisphere. Brain
Sci. 2021;29(8):1006. https://doi.org/10.3390/brainsci11081006.

Gazzaniga MS. Cerebral specialization and interhemispheric communi-
cation does the Corpus callosum enable the human condition?? Brain.
2000;123:1293-326. https://doi.org/10.1093/brain/123.7.1293.

Hiscock M, Inch R, Kinsbourne M. Allocation of attention in dichotic listening:
effects on the detection and localization of targets within lists. J ClinExpNeu-
ropsychol. 1999,21:265-78. https://doi.org/10.1037/0894-4105.13.3.404.
Suzuki M, Kitano H, Kitanishi T, et al. Cortical and subcortical activation with
monaural monosyllabic stimulation by functional MRI. Hear Res. 2002;163:37-
45, https://doi.org/10.1016/50378-5955(01)00367-7.

Langers DRM, Van Dijk P, Backes WH. Lateralization, connectivity and plasticity
in the human central auditory system. Neuro Image. 2005;28:490-9. https://d
oi.org/10.1016/j.neuroimage.2005.06.024.

Hartikainen KM. Emotion-Attention interaction in the right hemisphere.

Brain Sci. 2021;29(8):1006. https://doi.org/10.3390/brainsci11081006. PMID:
34439624; PMCID: PM(C8394055.

Sharma A, Dorman MF, Kral A. The influence of a sensitive period on central
auditory development in children with unilateral and bilateral cochlear


https://doi.org/10.21608/ejentas.2021.94765.1417
https://doi.org/10.21608/ejentas.2021.94765.1417
https://doi.org/10.1044/jshd.3304.318
https://doi.org/10.1044/jshd.3304.318
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.1093/deafed/env067
https://doi.org/10.1093/deafed/env067
https://doi.org/10.1007/s00787-004-2003-5
https://doi.org/10.1007/s00787-004-2003-5
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1177/10731911211009312
https://doi.org/10.1177/10731911211009312
https://www.sdqinfo.org/py/sdqinfo/c0.py
https://www.sdqinfo.org/py/sdqinfo/c0.py
https://doi.org/10.21608/ejcm.2015.717
https://doi.org/10.21608/ejcm.2015.717
https://doi.org/10.1111/j.1469-8749.2008.03218.x
https://doi.org/10.1097/AUD.0b013e318157f033
https://doi.org/10.1097/AUD.0b013e318157f033
https://doi.org/10.3390/audiolres14060087
https://doi.org/10.3390/audiolres14060087
https://doi.org/10.1002/LIO2.574/
https://doi.org/10.1002/LIO2.574/
https://doi.org/10.1159/000083367
https://doi.org/10.1159/000083367
https://doi.org/10.1002/dei.174
https://doi.org/10.1186/s43163-024-00635-z
https://doi.org/10.1186/s43163-024-00635-z
https://doi.org/10.1097/AUD.0000000000000147
https://doi.org/10.1186/S12889-019-6449-2
https://doi.org/10.1186/S12889-019-6449-2
https://doi.org/10.1111/cch.12903
https://doi.org/10.3389/fpsyg.2016.01604
https://doi.org/10.1186/s12888-024-05527-3
https://doi.org/10.1097/00003446-200212000-00004
https://doi.org/10.1097/00003446-200212000-00004
https://doi.org/10.1007/s00405-023-07979-x
https://doi.org/10.1037/0022-006X.56.6.916
https://doi.org/10.1371/journal.pone.0094521
https://doi.org/10.1371/journal.pone.0094521
https://doi.org/10.1016/S0010-9452(67)80010-8
https://doi.org/10.12688/wellcomeopenres.15077.1
https://doi.org/10.12688/wellcomeopenres.15077.1
https://doi.org/10.1111/j.1749-6632.1977.tb41921.x
https://doi.org/10.1111/j.1749-6632.1977.tb41921.x
https://doi.org/10.1111/coa.12988
https://doi.org/10.3390/brainsci11081006
https://doi.org/10.1093/brain/123.7.1293
https://doi.org/10.1037/0894-4105.13.3.404
https://doi.org/10.1016/s0378-5955(01)00367-7
https://doi.org/10.1016/j.neuroimage.2005.06.024
https://doi.org/10.1016/j.neuroimage.2005.06.024
https://doi.org/10.3390/brainsci11081006

Fahim et al. BMC Pediatrics

74.

75.

76.

77.

(2025) 25:369

implants. Hear Res. 2005,203:134-43. https://doi.org/10.1016/j.heares.2004.12
010.

Sharma A, Dorman MF, Spahr AJ. A sensitive period for the development of
the central auditory system in children with cochlear implants:implications
for age of implantation. Ear Hear. 2002;23:532-9. https://doi.org/10.1097/000
03446-200212000-00004.

Chilosi AM, Comparini A, Cristofani P, et al. Cerebral lateralization for Lan-
guage in deaf children with cochlear implantation. Brain Lang. 2014;129:1-6.
https://doi.org/10.1016/j.bandl.2013.12.002.

Surmelioglu O, Cetik F, Tarkan O et al. Choice of cochlear implant side in a
paediatric population. J LaryngolOtol,; 128 (6): 504-507. J Laryngol Otol.
2014;128(6):504-7. https://doi.org/10.1017/50022215114001212. Epub 2014
Jun 3.

Stevenson J, Kreppner J, Pimperton H, Worsfold S, Kennedy C. Emotional and
behavioural difficulties in children and adolescents with hearing impair-
ment: a systematic review and meta-analysis. Eur Child Adolesc Psychiatry.

78.

79.

Page 14 of 14

2015;24:477-96. https://doi.org/10.1007/500787-015-0697-1. PubMed
Abstract| CrossRef Full Text| Google Scholar.

Theunissen SC, Rieffe C, Netten AP, Briaire JJ, Soede W, Schoones JW, et al.
Psychopathology and its risk and protective factors in hearing-impaired chil-
dren and11 adolescents: a systematic review. JAMA Pediatr. 2014;168(2):170-
7. https://doi.org/10.1001/jamapediatrics.2013.3974. PubMed Abstract]
CrossRef Full Text| Google Scholar.

Lewis BA, Short EJ, lyengar SK, Taylor HG, Freebairn L, Tag J, Avrich AA, Stein
CM. Speech-Sound Disorders and Attention-Deficit/Hyperactivity Disorder
Symptoms. Top Lang Disord. 2012; 1;32(3):247-263. https://doi.org/10.1097/tl
d.0b013e318261f086. PMID: 24363479; PMCID: PMC3868495.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/j.heares.2004.12.010
https://doi.org/10.1016/j.heares.2004.12.010
https://doi.org/10.1097/00003446-200212000-00004
https://doi.org/10.1097/00003446-200212000-00004
https://doi.org/10.1016/j.bandl.2013.12.002
https://doi.org/10.1016/j.bandl.2013.12.002
https://doi.org/10.1017/S0022215114001212
https://doi.org/10.1007/s00787-015-0697-1
https://doi.org/10.1001/jamapediatrics.2013.3974
https://doi.org/10.1097/tld.0b013e318261f086
https://doi.org/10.1097/tld.0b013e318261f086

	﻿Emotional and behavioral problems in children and adolescents with hearing impairment
	﻿Abstract
	﻿Introduction
	﻿Patients and methods
	﻿Study design


	﻿Ethical consideration
	﻿Methods
	﻿Hearing assessment
	﻿Psychometric assessment using strength and difficulty questionnaire (SDQ)
	﻿Statistical analysis
	﻿Results
	﻿Discussion
	﻿I-Effect of degree of HL
	﻿II- Effect of age of children
	﻿III- Effect of type of used amplification (HA vs CI)
	﻿IV-Effect of site of used hearing amplification (Rt, Lt or bilateral )

	﻿Conclusions
	﻿Limitations

	﻿References


