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Abstract:  
Background: Child with hearing loss looks normal with no physical characteristics and often achieves normal 
early milestones. If the hearing impairment remains undetected in the first year of life, far reaching disability of 
speech and language development will occur. If early detection and timely intervention is executed, hearing 
impairment is a common treatable disability of childhood. 
Aims and Objectives: To study the incidence of hearing impairment in high-risk infants, associated risk factors 
and degree of hearing impairment. 
Materials and Methods: This prospective study was carried out in the Department of ENT and SNCU, 
Department of Pediatrics in Assam Medical College & Hospital, Dibrugarh from March 2023 to August 2023. 
Informed written consent was taken from all the parents before the study. As per the proforma, detailed history, 
clinical examination including local and systemic examination was done, followed by hearing assessment with 
DPOAE, and BERA [where ever indicated]. OAE was taken at the time of discharge. Whoever has failed in the 
test was allotted for a repeat test [OAE] at one month of age. In cases that the screening is failed, diagnostic test 
was done by BAER at 3 months of age. 
Results: We found an incidence of 14.53% (n=17) of hearing impairment among high-risk infants. Higher 
incidence of hearing impairment among female babies compared to male (1.43:1). Bilateral hearing loss was 
almost two times more than unilateral hearing loss. 52.94% (n=9) babies had severe and profound hearing loss. 
7 babies had three or more risk factors and this signifies that as the number of risk factors increase, the chance 
for hearing impairment also increases. 
Conclusion: There is a high incidence of hearing impairment among high-risk infants. NICU stay > 5 days, 
ototoxic drugs, sepsis, prematurity and low birth weight is the significant risk factors for hearing impairment in 
neonates. This highlights the importance of neonatal screening in such high-risk infants. In a limited resource 
setting, at least a targeted approach of screening program should be implemented in neonatal care units. 
Keywords: Neonatal Screening, High Risk Infants, Hearing Impairment, Universal Screening, Newborn 
Hearing Screening. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
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provided original work is properly credited. 

Introduction 

Congenital deafness or hearing impairment may be 
present in normal neonates or high-risk neonates, 
where the prevalence is approximately 20 times 
more in the later. [1-4] According to WHO, 0.5-5 
per 1000 newborn and infants have congenital or 
early childhood onset sensorineural deafness or 
severe to profound hearing impairment. [5,6] 

The Joint Committee on Infant Hearing (JCIH) of 
American Academy of Paediatrics (AAP) defines 
target hearing loss as “congenital permanent 
bilateral, unilateral, sensory, permanent conductive 
or neural hearing loss (auditory 
neuropathy/dyssynchrony), averaging 30–40 dB or 

more in the frequency region important for speech 
recognition (∼500–4,000hertz)”. [7,8] Annually 
796000 newborn babies suffer from permanent 
hearing loss and vast majority are from developing 
countries, where there is no routine neonatal 
screening for hearing. If early detection and timely 
intervention is executed, hearing impairment is a 
common treatable disability of childhood. [8,9]   

Child with hearing loss looks normal with no 
physical characteristics and often achieve normal 
early milestones, including babbling.[10] If the 
hearing impairment remains undetected in the first 
year of life, which is the critical period of language 
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acquisition, far reaching disability of receptive and 
expressive speech and language development will 
occur.[11] Auditory deprivation in early infancy 
results in loss of precious duration of cerebral 
plasticity, and leads to structural and functional 
reorganisation at a cortical level.[12] 

There are various risk factors associated with 
hearing impairment in neonates and infants which 
comprises maternal, intrauterine, perinatal and 
postnatal factors. BAER and OAE are the current 
methods used for hearing screening in newborns. 
BAER is used for diagnosis as it provides 
objective, ear specific information which is not 
altered by sleep or sedation and gives the 
information regarding the severity of hearing 
loss.[13] 

Joint Commission on Infant Hearing (JCIH) in 
association with Early Hearing Detection and 
Intervention (EHDI) programmes recommends 
screening all the neonates by first month of life, to 
diagnosis by 3 months of life and proper 
intervention by 6 months of life. Whoever (nations) 
has achieved these 1-3-6 criteria, EHDI is targeting 
to achieve 1-2-3 criteria in the coming years. [5,7]  

Aims and Objective: To study the incidence of 
hearing impairment in high-risk infants, associated 
risk factors and degree of hearing impairment.  

Materials and Methods  

This prospective study was carried out in the 
Department of ENT and SNCU, Department of 
Paediatrics in Assam Medical College & Hospital, 
Dibrugarh from March 2023 to August 2023. 
Informed written consent was taken from all the 
parents before the study. As per the proforma, 
detailed history, clinical examination including 
local and systemic examination was done, followed 
by hearing assessment with DPOAE, and BERA 
[where ever indicated].  

The audiological screening was done in a quiet 
room while baby was calm or sleeping. For the 
purpose of this study, the degree of hearing loss 
was classified as mild (35–40 dB HL), moderate 
(41–70 dB HL), severe (71-90 dB HL) and 
profound (>90 dB HL). The risk factors considered 

in this study are prematurity [<37 weeks], low birth 
weight [<2500grams], hyperbilirubinemia, ototoxic 
drugs, neonatal sepsis, intrauterine infections 
[TORCH infections], birth asphyxia, mechanical 
ventilation for >5 days, low APGAR [less than or 
equal to 4 at one minute and less than or equal to 6 
at five minutes], congenital anomalies (craniofacial 
anomaly), family history and NICU stay >5 days.  

All neonates with the risk factors admitted in the 
SNCU was included in the study and OAE was 
taken at the time of discharge. Whoever has failed 
in the test was allotted for a repeat test [OAE] at 
one month of age. The “PASS” displayed over the 
screen of DPOAE indicates the subject has normal 
hearing, and the “REFER” indicates the subject has 
failed the screening test. In such cases whom the 
screening is failed, diagnostic test was done by 
BAER at 3 months of age. The babies who were 
proven to have hearing loss were further evaluated 
and rehabilitation was provided. All the infants 
who were not ready for follow up was excluded 
from the study. Data was entered and analysed 
using Microsoft Excel and SPSS version 22.0 
software. 

Results 

A total of 117 babies were included in the study. 
Among them 59 (50.4%) were males and 58 
(49.6%) were female babies. 18 males and 22 
female babies had hearing loss in the initial 
screening test. A total of 17 infants (7 males and 10 
female babies) had hearing loss on follow up 
BAER test. The major risk factors for hearing loss 
in high-risk infants are enumerated in Table-1. The 
use of ototoxic drugs in post-natal life, NICU stay 
for more than 5 days, prematurity, low birth 
weight, birth asphyxia, neonatal sepsis and 
hyperbilirubinemia were the major risk factors. Out 
of the 117 candidates, 36 patients had single risk 
factor, 49 patients had two risk factors and 32 
patients had three or more risk factors. Seven 
infants with permanent hearing impairment had 
three or more risk factors. Majority of the infants 
with hearing impairment had severe to profound 
hearing loss as shown in Table-2. Among the 17 
infants with hearing loss, 12 babies had both ear 
involvements as depicted in Table-3.

 
Table 1: Distribution of Risk Factors among High-Risk Infants with and Without Hearing Loss 

Risk Factor Infants With Normal Hearing Infants With Hearing Loss Total 
Male Female Male Female 

Prematurity 19 25 2 5 51 
Low Birth Weight 30 29 1 5 65 
NICU >5days 20 24 4 5 53 
Torch Infections 4 5 2 1 12 
Low Apgar Score 9 13 2 3 27 
Neonatal Sepsis 15 20 3 4 42  
Ototoxic Drugs 25 17 3 5 50 
Hyperbilirubinemia 26 25 2 3 56 
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Birth Asphyxia 7 7 2 3 19 
Mechanical Ventilation >5days 3 5 1 2 11 
Family History 2 1 0 1 4 
Congenital Anomalies 3 1 1 0 5 

Table 2: Distribution of Severity of Hearing Loss 
Severity of Hearing Loss No. of Infants Total 

Male Female 
Mild [35-40 DB HL] 1 4 5 
Moderate [41–70 DB HL] 1 2 3 
Severe [71-90 DB HL] 2 2 4 
Profound [>90 DB HL] 3 2 5 

Table 3: Distribution of Unilateral and Bilateral Hearing Loss 
Type of Hearing Loss No. of Infants Total 

Male Female 
Unilateral Hearing Loss 1 4 5 
Bilateral Hearing Loss 6 6 12 
 
Discussion 

Hearing impairment has been considered as a major 
health problem by NPPCD (National Programme 
for Prevention and Control of Deafness). In a 
newborn child, hearing impairment is a hidden 
disability. Detected late after 2-3 years of 
childbirth, the adverse effects on the newborn, 
family and community will be lifelong. Hence early 
detection and timely intervention is the only 
solution to alleviate its effect on speech, language 
and cognitive development. 

The incidence of hearing impairment in high-risk 
infants range from 0.3 to 20.68 % in various 
studies. [1-4] In our study, we found an incidence 
of 14.53% (n=17) of hearing impairment among 
high-risk infants which is similar to Ishika 
Vashistha et al (15%) and Alwan M Maisoun et al 
(13.5%). [4,14] 

We found a higher incidence of hearing impairment 
among female babies compared to male (1.43:1); 
however, Maqbool et al has reported gender does 
not affect hearing outcome.[13] In the present study 
bilateral hearing loss was almost two times more 
than unilateral hearing loss and Van Riper et al also 
had a similar finding in their study.[15] Among the 
17 cases, 52.94% (n=9) babies had severe and 
profound hearing loss; Christiane Meyer et al in 
their study had 58% cases with severe and 
profound hearing loss.[11]  

7 babies had three or more risk factors and this 
signifies that as the number of risk factors increase, 
the chance for hearing impairment also increases. 
Similar observation was made by Regina et al in 
their study. [1] 

52.94% (n=9) of hearing-impaired babies had 
NICU stay for more than 5 days. JCIH 2007 
guidelines concluded that, any illness or condition 
requiring admission of 24 hours or more to the 
NICU is a risk factor for hearing impairment.[7] 

Premature babies with hearing impairment 
constituted 41.17% (n=7); is in accordance with the 
study conducted by Regina et al. [1] In our study, 5 
out of the 6 low birth weight hearing impaired 
babies were less than 1500grams; Gouri et al, 
Beswick et al and Regina et al concluded that low 
birth weight is a significant risk factor for hearing 
impairment. [1,16,17] 41% (n=7) of hearing-
impaired babies had culture positive sepsis.; 
Christiane Meyer et al, Ashok Kumar Biswas et al 
have drawn the conclusion that bacterial meningitis 
is a significant factor for hearing loss in newborn. 
[11,10] 29%(n=5) of hearing-impaired babies were 
having poor APGAR scores. Similar findings have 
been reported by Gouri et al and Regina et al. 
[16,1] 

In the present study, 3 babies with hearing 
impairment were exposed to TORCH infections. 
According to JCIH, Regina et al, and various other 
studies, intrauterine infections are a major risk 
factor for congenital deafness. [1,17-19] 

One of the major risk factors associated with 
hearing loss in our study was administration of 
ototoxic drugs (47%; n=8), which is consistent with 
the study conducted by Muddasir Maqbool et al 
who reported an incidence of 60% of hearing loss 
in infants exposed to ototoxic drugs. Babies 
administered with both vancomycin and 
gentamycin were prone for hearing loss. Other than 
antibiotics, no other drugs were found to be 
ototoxic in our study [13] 

In our study 11 babies with birth asphyxia who had 
undergone mechanical ventilation failed in the 
initial screening. Later in the follow up, 5 out of 11 
babies were diagnosed to be hearing impaired and 
remaining babies had transient hearing loss. 3 
babies who were on mechanical ventilation for 
more than 5 days had impaired hearing. These 
findings are in accordance with the study 
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conducted by Muddasir Maqbool et al, JCIH, and 
Regina et al. [1,13,18,19] 

29.41% of hearing-impaired infant had 
hyperbilirubinemia as a risk factor. Similar 
observations were found in the study conducted by 
Ishika Vashista et al and Ashok Kumar Biswas et 
al. [4,10] In this study only one baby with 
congenital anomaly had hearing impairment. 
Beswick et al, JCIH have marked craniofacial 
anomaly as a risk factor. [17,18] One out of four 
babies with family history of deafness were 
diagnosed to have impaired hearing. Similar 
incidence was found by Gouri et al, Regina et al in 
their study. [1,16] 

Conclusion 

There is a high incidence of hearing impairment 
among high-risk infants. NICU stay > 5 days, 
ototoxic drugs, sepsis, prematurity and low birth 
weight is the significant risk factors for hearing 
impairment in neonates. This highlights the 
importance of neonatal screening in such high-risk 
infants.   

In a limited resource setting, at least a targeted 
approach of screening programme should be 
implemented in neonatal care units. This should be 
a team work involving the neonatologist, 
paediatricians, obstetricians, otolaryngologists, 
audiologist, psychologist and parents with the 
coordination at the government administration level 
to bring up the hearing screening in neonates and 
for the timely intervention, and rehabilitation to 
improve the speech language and psychosocial 
development of the child. 

Clinical Significance 

Early diagnosis and accurate intervention for 
development of speech in the prelingual hearing 
loss cases is utmost important. This study will help 
the clinician be more vigilant about the new born 
babies who are exposed to these risk factors.  

Further studies with large sample size and more 
components as risk factors should be done. These 
babies should be followed up for long term period 
with regular intervals, so that delayed onset or 
progressive hearing loss would not be missed.  
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