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Abstract

Objective: To assess hearing status and to identify the risk factors for hearing impairment
among high risk neonates, a descriptive type of cross-sectional study was done over a period
6 months, from January to July 2009, in the Special Care Baby Unit of Dhaka Medical College
Hospital (DMCH), Bangabandhu Sheikh Mujib Medical University (BSMMU) Hospital & BIRDEM
Hospital, Dhaka.

Methods: Sixty high risk neonates (20 from each center) having one or more risk factors for
hearing impairment were screened. “Four-level” protocol was applied for assessment of hearing
status using Transient Evoked Oto-acoustic Emission (TEOAE), Automated Auditory Brainstem
Response (Screening AABR) as screening tests and diagnostic Auditory Brainstem Response
(Diagnostic ABR) test for confirming hearing impairment. First screening was done by TEOAE
before discharge from hospital. Second screening was done at 3 months of age by TEOAE and
Screening AABR. Diagnostic ABR to confirm hearing loss was applied at 6 months of age. The
collected data was statistically analyzed. Here proportion of hearing impairment among high
risk neonates and relationship of risk factors with hearing status.

Results: Among high risk neonates 38.33% had very low birth weight, 21.67% had septicemia,
16.67% had birth asphyxia as well as hyperbilirubinemia requiring exchange transfusion,
1.67% had TORCH infection and 5% required mechanical ventilation. Birth asphyxia was
found as significant risk factor. The percentage of permanent hearing impairment was 1.66%
that is 16.6 per 1000 neonates.

Conclusion: Very low birth weight was found as the commonest risk factor and birth asphyxia
was a significant risk factor for hearing impairment at initial screening. As this study was
conducted on small number of high risk neonates universal newborn hearing screening at a
tertiary level hospital may find out the real incidence of hearing impaired neonates and infant.
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Introduction:

High risk neonates are those who have a greater
chance of complications because of some
predisposing condition that occur during fetal
development or during labor and birth. The
complications of these high risk neonates
include developmental delay,! cerebral palsy and
mental retardation? and isolated motor, hearing,
speech, language and behavioral problem.3
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Among them one of the preventable disability is
sensorineural hearing impairment.*

According to the statement of Joint
Committee on Infant Hearing (JCIH)®> 1994,
risk factors for hearing impairment among
newborn are: Family history of permanent
childhood sensorineural hearing loss,
intrauterine infection (TORCH), craniofacial
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anomalies, hyperbillirubinemia at a serum
level requiring exchange transfusion, birth
weight <1500 gm, use of ototoxic medication
(e.g. amino-glycosides, diuretics etc.) in
potentially toxic doses, bacterial meningitis,
severe birth asphyxia APGAR <4 at 1 min. or
<6 at 5 min., mechanical ventilation >4 days,
syndromes associated with sensorineural
hearing loss.

The prevalence of moderate to severe bilateral
sensorineural hearing loss is 4-5 per 1000
high-risk newborn®. The incidence of hearing
impairment varied in different studies such
as 3.14 per 1000 in Texas, USA,” 5.2 per 1000
in Taiwan,® 5.3 per 1000 in Nigeria,® 5.6 per
1000 in India!® and Hong Kong,!! 7.9 per 1000
in Pakistan,!?11.4 per 1000 in Jordan'? and
12.0 per 1000 in Oman.!4

In 1999, American Academy of Pediatrics Task

Force on Newborn and Infant Hearing stated
that significant bilateral hearing loss has been
shown to be present in approximately 1 to 3
per 1000 newborns in the well-baby nursery
population, and in approximately 2 to 4 per 1000
infants in the intensive care unit population.!®
A retrospective study conducted by Connolly et
al at Mississippi State, USA in 2005 found that
1 of every 811 infants without risk factors and
1 of every 75 infants with risk factors have
hearing loss.1®

Early detection of hearing deficit and
appropriate intervention are essential to assist
speech, language and cognitive development.!”
Currently the predominant mode of detection
remains parental suspicion of hearing
impairment usually observed after 2 year of
age,'® when potentiality of development of
immature brain is already over. Therefore late
detection of hearing impairment may impede
opportunities for optimal intervention for
speech and language development.®

Neonatal hearing screening must be performed
for early detection of hearing impairment
among high-risk group. Thus the resultant
situation raises high concern, since no
curative treatment is available for hearing loss
except cochlear implant which is a very costly,
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complex procedure and requires skilled
personnel. Thus it may not be economically
feasible for lower socioeconomic community.
It is therefore essential to identify state of
hearing impairment as early as possible to
provide early rehabilitative therapy like
hearing aids, speech therapy etc. so as to utilize
full advantage of plasticity of developing sensory
system among children in their very early
growing period of brain.

Studies have shown that early intervention is
more effective in terms of better speech
intelligibility that could be predicted with
hearing aids fitted before 6 month of age.!?
Therefore early identification of hearing deficit
is mandatory.

There are many ways to detect hearing
impairment in children. In developing
countries like ours, we need a protocol, which
is less time consuming, user friendly but at
the same time accurate in detecting hearing
impairment.?? Transient Evoked Otoacoustic
Emission (TEOAE) is reproducible, diagnostically
accurate, easy to perform and minimally
invasive. Currently it is the method of choice
particularly for neonatal audiological screening
among high-risk infants?! and general
population.??

TEOAE also represents a quick, inexpensive,
frequency specific, valid method for testing
cochlear function?3. But it can be misleading
in case of wax packed ear canal, middle ear
effusion and influence of external noise as
these conditions often confound the real
audiological output. Moreover TEOAE cannot
identify auditory neuropathy.

Automated ABR (AABR) is used for assessing
auditory function; therefore it detects function
of eight nerves through the auditory brainstem.
So it can detect cochlear hearing loss as well
as neural hearing loss (Auditory neuropathy).
AABR method produces tracings that simply
represents pass or refer result without
requiring any interpretation and the test can
be conducted in the presence of background
noise. But it cannot be used to determine the
degree or nature of hearing loss.?*
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Auditory Brainstem Response (ABR) audiometry
however, is not influenced by conditions which
affects TEOAE response. So it is better than
TEOAE and can also identify auditory
neuropathy. ABR is costly, time-consuming and
requires trained personnel. Since it requires
electrode preparation, placement and
removal,?> therefore it is not recommended to
be the first choice for screening of hearing-
impaired child and thus is used to confirm
hearing loss.

It is a general consensus now that all the
infants should be screened preferably before
postnatal discharge. But one study showed that
the specificity of TEOAE is lowest at this time
and increases significantly at 3 months of
age.?0

High-risk neonates develop transient hearing
loss in considerable number of cases but in
some cases hearing loss persists. A study
showed that incidence of significant hearing
impairment in high-risk neonate was 18%
which was persistent in 4% of cases on follow
up at 6 month of age using ABR.2° The aim of
the study was to assess hearing status of high
risk neonates, to identify relationship of
underlying risk factors for hearing impairment
in studied neonates and to assess the
proportion of permanent hearing loss among
high risk newborn.

Methods

This study was conducted in the Special Care
Baby Unit of Dhaka Medical College Hospital
(DMCH), Bangabandhu Sheikh Mujib Medical
University (BSMMU) Hospital, and Bangladesh
Institute of Research & Rehabilitation in
Diabetes, Endocrine and Metabolic Disorders
(BIRDEM) Hospital, Dhaka, from January to
July 2009. It was a descriptive type of cross-
sectional follow-up study. The study subjects
were 60 (sixty) high risk neonates (20 cases
from each center) having one or more risk
factors for hearing impairment like maternal
diabetes mellitus, hypertension, ante-partum
haemorrhage, premature rupture of
membrane and factors related to newborn like
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low-birth weight, asphyxia,
meningitis, TORCH infection,
hyperbilirubinaemia, ventillatory support and

sepsis,

use of ototoxic drugs. Enrollment of cases
were done twice in a week from each center
so as to maintain homogeneity because
based on service delivery system, the above
centers entertain patients from different
geographical and socio-economic status of
Bangladesh. Two consecutive cases were
selected on each day as per inclusion criteria.
Healthy, term babies with birth weight >2.5
kg and normal perinatal period (1 min APGAR
>8) were excluded from the study. Data was
collected through a pre-tested structured
questionnaire that included information
pertaining to hearing impairment that could
arise from the parents and the newborn. First
hearing screening was done by Transient
Evoked Otoacoustic Emission (TEOAE) before
discharge from hospital. If result was “pass”
which indicate normal hearing, patient was
discharged and no further follow up was done.
If result was “Refer” which indicate abnormal
hearing, second hearing by repeat TEOAE was
done at 3 months of age. If result was passed
no further follow up was done. If result is
referred automated Auditory Brainstem
Response (AABR) was done simultaneously at
3 months of age. If AABR result was passed,
no further follow-up was recommended. If
result was referred patient was followed up
and diagnostic ABR was done at 6 months of
age. If any patient did not come for follow-up
at schedule time he/she was excluded from
the study. All the audiological evaluation was
done in the Department of Otolaryngology,
BSMMU, by trained personnel. Periodic re-
check was also done to maintain consistency
of results. Ethical clearance was obtained
from ethical review committee of BSMMU.
Statistical analysis was done by using SPSS
version 17.0. All qualitative data were
presented by frequency and percentage and
chi-square test was used, for statistical
significance. P value <0.05 was considered
as statistically significant.
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Fig.-1: Hearing Screening Protocol

Results:

In this study, female neonates were twice
(n=40) in number than that of male (n=20)
(Table-I).One third had normal delivery (Table-
II). About one fourth of neonates had no
maternal risk factors (Table -III) .Distribution
of patients by high risk criteria showed low
birth weight was the commonest risk factor
(38.3%) (Table-1V).

Table- I
Distribution of the patients by sex (n=60)
Sex Frequency Percent
Male 20 33.3
Female 40 66.7
Total 60 100.0
Table- II
Distribution of the patients by mode of delivery
(n=60)
Mode of delivery Frequency Percent
Vaginal 20 33.3
LUCS 40 66.7
Total 60 100.0
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Table-III
Distribution of the patients by maternal risk
factor (n=60)

Risk factor Frequency Percent
PROM S 8.3
HTN 18 30.0
APH 6 10.0
DM 15 25.0
No risk factor 16 26.7
Total 60 100

LUCS - Lower uterine caesarian section, HTN-
Hypertension, DM- Diabetes mellitus, APH — Anti partum
hemorrhage, PROM - Premature rupture of membrane

Table-IV
Distribution of patients according to neonatal
risk factors for hearing impairment.

Variable Frequency Percent
Gestational age

Preterm 36 60.0
Term 24 40.0
Birth weight <1500gm

Yes 23 38.3
No 37 61.7
Asphyxia

Yes 10 16.7
No S0 83.3
Sepsis

Yes 13 21.6
No 47 78.4
Meningitis

Yes 3 3.0
No 57 95.0
Exchange transfusion

Yes 10 16.7
No S0 83.3
Mechanical ventilation >4days

Yes 3 3.0
No 57 95.0
TORCH

Yes 1 1.7
No 39 98.3
Ototoxic drug >5days

Yes 10 16.6
No 350 83.3
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At 15t hearing screening 33.33% (n=20) was
referred by TEOAE (Table-V). The proportion of
patients referred at 24 screening by TEOAE
and AABR method was 35% (n=7) and 42.86%
(n=3) respectively (Table-VI & VII). At this stage
of hearing assessment, out of 60 cases, only 3
cases (5%) were referred, indicating abnormal
hearing (Fig-VI).

The third hearing assessment to confirm
hearing loss at 6 month of age was done
through diagnostic ABR, which showed
abnormal ABR in one case out of 3 cases
referred at 274 screening. Finally only one case
(1.67%) had hearing loss, out of 60 enrolled
cases (Table-VIII & Fig —VI).

Maternal risk factors like hypertension,
diabetes mellitus, antepertum hemorrhage and
premature rupture of membrane had no
statistical significance (p>0.5) regarding pass
and refer result by TEOAE (Table-IX). The
hearing status of high risk neonates evaluated
by TEOAE during 15t screening showed that
neonatal risk factor like birth asphyxia was
significantly associated with abnormal
hearing(“Refer”) (p=0.02) (Table-X). No
association was observed between hearing
status by TEOAE at 3" month and neonatal risk
factors (Table —XI).

38.3
[T Birth w eight < 1500 gm [ ] Asphyxia
Bl sepsis (Including meningitis) B Vechanical ventilation
D Exchange transfusion D TORCH

Fig.-2:
criteria

Distribution of patients by high risk
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The high risk group including birth weight
<1500gm were the commonest finding (38.3%)
followed by sepsis (21.7%) including meningitis
(5%), exchange transfusion (16.7%) and birth
asphyxia (16.7%) respectively while
mechanical ventilation (5.03%) and TORCH
infection (1.7%) were the less common.

Table- V
Distribution of patients by 15¢ Hearing
Screening by TEOAE before discharge from
hospital (n=60)

TEOAE Frequency Percent
Pass 40 66.67
Refer 20 33.33
Total 60 100

First neonatal hearing screening was done by
TEOAE before discharge from the hospital. Out
of 50 screened neonates by TEOAE 40 cases
(66.67%) were passed and 20 cases (33.33%)
were referred.

Table- VI
Second Hearing Screening by TEOAE at 3 month
of age (n=20)

TEOAE Frequency Percent
Pass 13 65
Refer 7 35
Total 20 100

Second time hearing screening was done by
TEOAE at 3 months of age. Out of 20 retested
cases 13 cases (65%) were passed and 7cases
(35%) were referred.

Table- VII
Second Hearing Screening by AABR at 3 months
of age (n=7)
AABR Frequency Percent
Pass 4 57.14
Refer 3 42.86
Total 7 100.00
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During second time hearing screening refer
cases detected by TEOAE were tested by AABR
at 3 months of age. Seven cases were tested by
AABR of which 4 cases (57.14%) were passed
and 3 cases (42.86%) were referred.

Table- VIII
Third Hearing Screening by ABR at 6 months of
age (n=3)
ABR Frequency Percent
Normal 2 66.67
Abnormal 1 33.33
Total 3 100.00

Abnormal finding recorded by AABR at 3 months
of age was reassessed by ABR at 6 months of
age. Out of initial 3 referred cases 2 cases
(66.67%) were found normal and 1 case
(33.33%) was found abnormal.

Table- IX
Distribution of the patients by Hearing status
and maternal risk factor.

Variables Hearing Status P value Chi square
Pass Refer test
HTN 12 (66.7) 6 (33.3) 1.00
APH 3 (50.0) 3 (50.0) 0.361
DM 9 (60.0) 6 (40.0) 0.361
PROM 4 (80.0) 1(20.0) 1.00

Figure within parenthesis denoted corresponding
row percentage.

There was no statistical significance between
pass & refer group regarding maternal risk
factors.

The hearing status of risk factors evaluated by
TEOAE in neonates during 15! screening was
listed in the above table. Among these risk
factors birth asphyxia was statistically
significant (p = 0.02).
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Table-X
Distribution of the patients by hearing status and
high risk factor after 1% screening by TEOAE

Preterm Hearing Status P value
Pass Refer (x2 test)

Yes 24 (66.7) 12 (33.3) 1.00

Birth weight <1500gm

Yes 17 (73.9) 6 (26.0) 0.707

Asphyxia

Yes 3(30.0) 7 (70.0) 0.02

Sepsis

Yes 10 (76.9) 3(23.0) 0.223

Meningitis

Yes 2 (66.7) 1(33.3) 1.00

Exchange transfusion

Yes 8 (80.0) 2 (20.0)

No 33(66.0) 17 (34.0) 1.00

Mechanical ventilation >4d

Yes 2 (66.6) 1(33.3) .53

TORCH

Yes 0(.0) 1(100.0) 1.00

Ototoxic drug >5days

Yes 20 (66.67) 10 (33.33) 0.60

NICU care >5days

Yes 35 (87.5%) 18(30.0)

Figure within parenthesis denoted corresponding
percentage.

Chi square test was done to measure the level of
significance. Here, p<0.05 was considered as level

of significance.

MO Pass
I Refer
120
100 100 100 100
100 7857
80 7
60 1 57.1
42.
40 7
20 - 14.28
. 0 0 0 0
0 T T T T T
Birth weight  Asphyxia Sepsis Exchange Mechanical Torch
including transfusion ventilation
meningitis

Fig-3: Hearing status among high risk group after
15t screening by TEOAE

Figure showed distribution of high risk
neonates according to hearing status. In case
of birth weight <1500gm 73.9% were passed and
26.0% were referred. In sepsis 76.9% were
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passed and 23% were referred.70% was
referred and 30% were passed in asphyxiated
patient. In hyperbilirubinemia requiring
exchange transfusion, 80% were passed and
20% were referred. In mechanical ventilation
66.6% were passed and 33.3% were referred. It
was also found that 100% patient with TORCH
positive were referred.

Table-XI
Distribution of patient by hearing status and
high risk factors after 2nd screening by TEOAE

Preterm Hearing Status p value
Pass Refer

Yes 8(66.7) 4 (33.3) 1.00

Birth weight <1500gm

Yes 6(85.7) 1(14.28) 0.70

Asphyxia

Yes 3(42.85) 4 (57.1) 0.2

Sepsis

Yes 3(100.0) 0 (0) 0.7

Meningitis

Yes 1(100.0) 0 (0) 1.00

Exchange transfusion

Yes 2(100.0) 0 (0.0) 1.00

Mechanical ventilation >4days

Yes 0(0.0) 1(100.0) 0.75

TORCH

Yes 0(0.0) 1(100.0) 1.00

Ototoxic drugs>5days

Yes 7(70.0) 3 (30.0) 1.00

NICU care>5days

Yes 11(61.1) 7(38.89) 0.77

Figure within parenthesis denoted corresponding
percentage

Chi square test was done to measure the level of
significance. A p value <.05 was considered as level
of significance

100

100

o

100 100

Sepsis
including
meningitis

Birth weight Asphyxia Exchange Mechanical Torch

transfusion ventilation
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The hearing status of risk factors evaluated by
TEOAE in neonates during 2”4 screening are
listed in the above table along with calculated
chi-square and P values. Among these risk
factors none was found statistically significant.

Figure showed distribution of high risk
neonates according to hearing status. In
patient with birth weight <1500gm 85.7% were
passed and 14.28% were referred. In case of
asphyxia 42.8% were passed and 57.1% were
referred. In sepsis and exchange transfusion
100% were passed. It was also found that 100%
neonates were referred in case of mechanical
ventilation and TORCH positive cases.
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T

Fig.-5: A tracing of TEOAE showing pass result
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Fig.6: Atracing of AABR showing pass result
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_ T Al |

g T SEE

Fig.-4: Hearing status among highrisk group after ~ Fig.-7: A fracing of a diagnostic ABR showing

2nd screening by TEOAE
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First screening before
discharge from hospital

TEOAE
N =60

— T

Pass
n = 40(66.67%)

[Caared] ——

Refer
n = 20 (33.33%)

i

/

Second screening
at 3 months of age

Retesting with

n=20(33.33%)

TEOAE

Pass
n = 13(21.6%)

Discharged | ¢——

Refer
n=7(11.7%)

=

Third screening
at 3 months of age

Testing with AABR

n=7 (11.7%)

/\

Pass

n =4(6.6. %)

Refer
n =3 (5.1 %)

Discharged | &——

/

At 6 months of P Testing with ABR
age - n=3 (5.1%)
Normal Abnormal
Di scharged — n =2(3.5%) n=1(1.67%)

A 4

A 4

Temporary Hearing
impairment

Permanent Hearing
impairment

Fig.- 8: Flow chart of screening procedure and out come

Discussion

Hearing impairment is 20 times more
prevalent in neonates than other disorders
that are routinely screened by pediatrician.?”
Early identification becomes necessary for
initiation of rehabilitation at a time when brain
is sensitive to the development of speech and
language preferably by the age of 6 months.?®

Besides, JCIH high risk factors, several other
risk factors were observed from different

studies that includes duration of intensive
care, maternal diabetes, respiratory distress
syndrome, meconium aspiration etc??. Among
these factors common causes of hearing loss
are prematurity,?® septicemia,!? and asphyxia®
that differed in proportion in different studies
because of variation in sample size,?° study
design, study population and study area.?®

In this study two-third of the patient was female
and one third was male. This higher number
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of female newborn could not be explained. Two-
third patient was delivered by Caesarian
section and one third through home delivery.
This might be due to admission of more
complicated pregnant woman at hospital.
Maternal risk factor was found in about one
fourth cases. Among risk factors diabetes
mellitus and hypertension were more prevalent
and near to similar frequency.

In present study, birth weight <1500gm was
identified as the commonest risk factor 23
cases (38.33%) followed by septicemia 13 cases
(21.67%), hyperbilirubinemia requiring
exchange transfusion 10 cases (16.67%), birth
asphyxia 10 cases (16.67%), and mechanical
ventilation 3 cases (5%) and TORCH infection
one case (1.67%). High risk factors of the
present study correlate with many of the above
study.10-28

In the study done by Nagapurnima et al.l
septicemia was found as the commonest risk
factor (56.63%) which was dissimilar to this
study but other risk factors such as birth
asphyxia 18.28%, hyperbilirubinemia 13.62%
were almost similar to this study.

In the study of Arora and Kochher,?® risk factors
for hearing loss were low birth weight 41.42%
and hyperbilirubinemia 25.71%, septicemia
4.28%, birth asphyxia 7.14%.Both of the above
two studies were carried out in developing
country like us, where low birth weight and
infection are common.

In another study,3° birth asphyxia was 17.9%
which is similar to this study.

In this study initial hearing screening before
discharge from hospital was done by TEOAE
which is reproducible, diagnostically accurate,
easy to perform and minimally invasive method
of cochlear function. Currently it is the method
of choice particularly for neonatal audiological
screening among high-risk infants?! and
general population.?? Referred (hearing deficit)
cases were retested by TEOAE at 3 months of
age to reduce the number of false positive
cases?? as well as to increase the specificity.!”
Maturation of central nervous system may be
responsible for this result??-Referred cases from
TEOAE were retested by AABR to increase the
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sensitivity of the hearing status because this
method can detect the auditory neuropathy
also.2% Moreover, it was not influenced by ear
canal defect like debris and middle ear effusion
which were sensitive to TEOAE method. Thus
AABR will reduce recall rate, overall expense
and parental anxiety.” In order to provide a
precise and accurate diagnosis of hearing
impairment, all infants who failed to pass the
third stage were sent for diagnostic ABR
evaluation and confirmation.3!

Following the above hearing assessment
protocol after 15t screening 66.67% cases were
passed (normal hearing) and 33.33% cases
were referred. The result was almost similar
to result of Olusanya study® where 67.8% cases
were passed and 32.2% cases were referred but
dissimilar to the study of Bansal?® where 74.8%
cases were passed and 25.2% cases were
referred, and also finding of Kanne’s study®!
where pass finding in 91.1% cases and refer
in 8.9% cases..

Second screening was done by TEOAE at 3
months of age where 65% of first screened
referred cases were passed and 35% cases were
referred. This finding is not consistent with
second screening finding of Capua study®
where 91.36% cases were passed and 8.64%
cases were referred. Higher referral rate in this
study might be due to inclusion of only selective
high risk neonates but in Capua study both
normal as well as high risk groups were
screened.

Referred cases after second screening were re
tested by AABR at 3 months of age where out of
7 patients 4 (57.1%). were passed. Referred
AABR cases were tested by diagnostic ABR at 6
months of age.

In this study out of 60 high risk neonates 1
was diagnosed as permanent hearing
impairment that is 16.67 per 1000 screened
neonates. This is similar to Olusanya study?
where permanent hearing impairment was
16.7 per 1000. In other studies the incidence
was lower than this finding such as 2-4 per
1000 of Ehrenberg et al,!® 5.63 per 1000 in
Capua et al.®, 10 per 1000 in JS Oghalai?’ et
al, 10.75 per 1000 in Nagapurnima et al 1°and
13.33 per 1000 in Connolly study.!® The
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incidence was higher than this present study
was 38 per 1000 in the study of D’Souza et al 3
and 34.48 per 1000 in study of Thomson et al.32

Among high risk factors perinatal asphyxia was
statistically significant after 15! screening
which is similar to study of Kountakis et al.30
During follow-up retesting at 3 months of age
it became insignificant because of cochlear
immaturity and hypoxia producing transient
middle ear effusion.® Other risk factors were
not statistically significant. This may be due
to small sample size.

The study was conducted on small number of
neonates and only selected high risk neonates
were screened. No normal newborn was tested
for comparison. So we recommend universal
newborn hearing screening at a tertiary level
hospital to find out the real incidence of hearing
impaired neonates and infant.

Conclusion:

Permanent hearing impairment was 16.67 per
1000 high risk neonates in this study. Very
low birth weight was found as the commonest
risk factor and birth asphyxia was a significant
risk factor for hearing impairment at initial
screening but it was not consistent in
subsequent follow up screening. As newborn
hearing loss is an invisible or hidden disability,
without any definite protocol early detection is
quite difficult. In Bangladesh no protocol is yet
established for neonatal hearing screening.
This study focuses on the importance of
initiating newborn hearing screening
especially high risk neonates for early
detection and intervention.
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