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Abstract: 
Background: Neonates born to high-risk pregnancies are susceptible to hearing loss, which 
can adversely affect speech, language development, and cognitive function. Early detection 
of hearing loss is crucial for timely intervention. Otoacoustic emissions (OAEs) testing is a 
non-invasive, efficient, and reliable method for detecting hearing impairment in neonates. 
Objective: The primary aim of this study was to evaluate the hearing abilities of high-risk 
neonates using otoacoustic emissions (OAE) tests, which are effective for early screening of 
hearing loss. 
Methods: A prospective study was conducted involving high-risk neonates admitted and 
stabilised in NICU of a tertiary care hospital over a period of 1 year. The hearing evaluation 
was performed using OAE testing, focusing on detecting otoacoustic emissions (both 
transient and distortion product) from the cochlea, as an indicator of hearing ability. 
Results: Out of 400 high-risk neonates, Hearing screening using automated otoacaustic 
emissions test (OAEs) device in high risk neonates revealed approximately 9.75% of 
pathologic result in which all having bilaterally affected ear. The significant independent risk 
factors in this study population were baby born to Consanguineous Marriage, neonate 
requiring admission in NICU for Respiratory distress, Hyperbilirubinimia, Delayed cry at birth 
and Low birth weight with Preterm baby. 
Conclusion: OAE testing proves to be a valuable tool for early detection of hearing 
impairment in high-risk neonates. This method can aid in the early identification and 
intervention of hearing loss, which is vital for the developmental progress of affected 
infants. 
 
INTRODUCTION 

Ability to hear is one of the five primary senses which help us to communicate 
properly with fellow human beings. Hearing impairment is one of the important causes of 
developmental delay in children and if not diagnosed and treated promptly at an early stage 
it could result in speech delay or mutism. Hearing loss can be of two types namely, 
conductive and sensorineural. Common causes of conductive hearing loss include 
abnormalities in structure of ear canal or middle ear, ear infections, rupture of ear drum, 
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ossicular disorders and tumors. The common causes of sensorineural hearing loss are 
exposure to toxic chemicals or medications in womb or after birth, genetic changes or 
conditions like Downs syndrome, infections like TORCH (Toxoplasmosis, Rubella, 
Cytomegalovirus, Herpes simplex virus) during pregnancy, and structural problems of inner 
ear1,2. Early identification and intervention can prevent severe psychosocial, educational and 
linguistic repercussions. Infants who are not identified before six months of age have delays 
in speech and language development. Intervention at or before six months of age allows a 
child with impaired hearing to develop normal speech and language, alongside his or her 
hearing peers.3 
Various diagnostic modalities are available for diagnosis of hearing loss like otoacoustic 
emissions (OAEs), tympanometry, auditory brainstem response (ABR).4,5 Otoacoustic 
emissions is a surprising and exciting auditory phenomenon which allows us to explore 
peripheral hearing function in unprecedented depth and detail.  Screening of the neonates 
for hearing loss, early detection and giving possible treatment by hearing aids and cochlear 
implantation by six months of age have a better chance of developing skills, speech and 
language as compared to children who are diagnosed later up to two to three years as later 
there is loss of cerebellar plasticity which does not help hearing aids and cochlear implant. 
OAEs can detect hearing loss which is due to external ear/middle ear or cochlear pathology. 
OAEs are less time consuming, cheap and need no patient preparation.6,7 India being a 
developing country, with poor literacy rate and poverty, it is very important to screen the 
maximum number of neonates for hearing loss and giving them earliest treatment for the 
better development for future of the child and country. Hence, the present study was 
undertaken to evaluate the hearing loss among the neonates by using Distortion Product 
Otoacoustic Emissions (DPOAE) 
 
METHODOLOGY: 
 
Study Design: Prospective observational study 
Study Site: Department of ENT ,OBGY and Pediatrics 
Sampling size: 400 NICU stabilized and discharged neonates  
NICU and a paediatric ward was visited. Babies born were screened for the eligibility and 
those fulfilling selection criteria were included in the study. After obtaining clearance and 
approval from institutional ethical committee, Babies fulfilling the inclusion criteria were 
identified and their parents were explained about the purpose and nature of the study.  
METHOD OF COLLECTION OF DATA: Before the enrollment, data such as age, sex, family 
history of hearing loss, history of consanguineous marriage in parents was obtained through 
an interview with parents.  
PROCEDURE:  
First examine the size, shape or any abnormality (microtia) to pinna of ear, if microtia or 
external ear canal stenosis present OAEs not done, if wax + in external ear canal then wax 
remove and then OAEs examine. Before OAEs the neonates ear examine by otoscope.  
OTOACOUSTIC EMISSIONS TEST:  
The screening for hearing loss in neonates was carried out by distortion product otoacoustic 
emission test. 
PASS RESULT: The neonates screening if found pass result, then neonates having normal 
cochlear function (assumed to be normal hearing). 
REFER RESULT: The neonate screening if found refer result, these neonate were screened 
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again after one week. If still hearing loss persisted at second test, the baby was advised for 
further evaluation by ABR (for Brain stem and auditory pathway pathology). 
STATISTICAL ANALYSIS: Statistical analysis was done by using descriptive and inferential 
statistics using chi-square test and software used in the analysis were SPSS 24.0 version and 
Graph-Pad Prism 7.0 version and p<0.05 is considered as level of significance. 

Results: 

Table 1: Distribution of patients according to age in years 

Age Group PASS Refer Total p-value 

1-10 days 247(68.42%) 24(61.54%) 271(67.75%)  

0.92 
p=0.62,NS 

11-20 days 74(20.50%) 9(23.08%) 83(20.75%) 

21-30 days 40(11.08%) 6(15.38%) 46(11.50%) 

Total 361(100%) 39(100%) 400(100%) 

Mean±SD 9.96±6.63 10.76±6.90 10.04±6.65 

Range 1-29 2-29 1-29 

 

 

Table 2: Distribution of patients according to gender 

Table 3: Neonates in NICU 

 

 

Table 4: Correlation between LBW+Pre Term Baby with final outcome 

Gender PASS Refer Total p-value 

Male 196(54.29%) 21(53.85%) 217(54.25%) 0.003 
p=0.95,NS Female 165(45.71%) 18(46.15%) 183(45.75%) 

Total 361(100%) 39(100%) 400(100%) 

Neonates PASS Refer Total p-value 

Neonates in 

NICU 

138(38.23%) 9(23.08%) 147(36.75%)  

3.47 p=0.062,NS 

Neonates in 

ward 

223(61.77%) 30(76.92%) 253(63.25%) 

Total 361(100%) 39(100%) 400(100%) 

LBW+Prel Term 
Baby 

PASS Refer Total p-value 

Present 42(11.63%) 14(35.90%) 56(14%) 17.21 p=0.0001,S 

Absent 319(88.37%) 25(64.10%) 344(86%) 

Total 361(100%) 39(100%) 400(100%) 
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Table 5: Correlation between Seizure Disorder with final outcome\ 

 

Seizure Disorder PASS Refer Total p-value 

Present 3(0.83%) 0(0%) 3(0%) 0.32 p=0.56,NS 

Absent 358(99.17%) 39(100%) 397(99.25%) 

Total 361(100%) 39(100%) 400(100%) 

 

Table 6: Correlation between Meningitis with final outcome 

 

Meningitis PASS Refer Total p-value 

Present 12(3.32%) 0(0%) 12(3%) 1.33 p=0.24,NS 

Absent 349(96.68%) 39(100%) 388(97%) 

Total 361(100%) 39(100%) 400(100%) 

 

Table 7: Correlation between Mother Preeclampsia with final outcome 

Mother Preeclampsia PASS Refer Total p-value 

Present 1(0.28%) 0(0%) 1(0.25%) 0.10 p=0.74NS 

Absent 360(99.72%) 39(100%) 399(99.75%) 

Total 361(100%) 39(100%) 400(100%) 

 

 

DISCUSSION 

This one year cross-sectional study was conducted on a total of 400 babies, born at medical 
college and hospital during the study period. 

In this study based on first DPOAE test, 39 (09.75%) babies had hearing impairment and 361 
(90.25%) had normal hearing. Considering the first and second DPOAE test, prevalence of 
hearing impairment was noted in 09.75% babies while 90.25% of neonates had normal 
hearing. Of the 400 babies, 271 (67.75%) of babies were screened between 1 -10 days of 
life, 83 (20.75%) babies were screened between 11-20 days of life and 46 (11.50%) babies 
screened between 21-30 days of life. WHO estimates that annually, up to 6 per 1000 live-
born infants, or 798 000 babies worldwide, suffer permanent hearing loss at birth or within 
the neonatal period and at least 90% of them are in developing countries.8 

A study from Malaysia of the 4,219 infants born in the hospital, 3,762 (89.2 percent) 
underwent OAE screening and the prevalence of hearing loss was 0.42%.A neonatal hearing 
screening programme established in Pune, India reported that, of the total of 2621 babies 
were screened from August 2005 to August 2007 using otoacoustic emissions (OAE) 
followed by brainstem evoked response audiometry (BERA) for those who Referred on the 
second OAE testing. Two hundred and forty nine babies were referred on the second OAE 
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testing and of these only 52 came back and were further evaluated using BERA. Fifteen of 
these 52 babies were found to have a significant hearing loss. Data from the newborn 
hearing-screening programs in Rhode Island, Colorado, and Texas show that 2-4 of every 
1000 neonates have hearing loss.9-12 

The prevalence of hearing loss reported in the present study was slightly high with the study 
done in Malaysia and the prevalence reported by WHO. In the present study, total 400 
(100%) neonates examine, 217 (54.2) males examine, in which 21 males having hearing 
impairment and 183 (45.75) females examine in which 18 female hearing impairment was 
present, However this difference was statistically not significant (p=0.95). suggestive of 
negative association between the sex of the neonate and the prevalence of hearing loss. 

In contrast, a study from Doha, Qatar reported that, out of 2277 infant screened, the 
prevalence of hearing loss was (119/2277) 5.2% and it was more common in boys (2.7%) 
than in girls (2.5%). Though these findings were consistent with the results of present study, 
the difference was statistically not significant. This could be probably due to the variation in 
the method of assessment that is, the assessment of hearing loss was carried out using 
otoacoustic emission, auditory brain stem responses (ABR) and tympanogram in the latter 
study and smaller sample size of the present study.13,14 

In present study , 56 neonates having low birth weight with pre term delivery, hearing 
impairment seen in 14 neonates , 344 neonates having other risk factor , hearing 
impairment seen in 25 neonates , However this difference was statistically significant 
(p=0.0001). showing positive association difference was statistically significant (p<0.001) 
showing positive association between neonatal hearing loss with low birth weight with pre 
term delivery.15 

 

CONCLUSION: 

Hearing screening using automated otoacaustic emissions test (OAEs) device in high risk 
neonates revealed approximately 9.75% of pathologic result ( O.A.E. refer result in OAE test) 
in which all having bilaterally affected ear. 

The significant independent risk factors in this study population were baby born to 
Consanguineous Marriage, neonate requiring admission in NICU ( for Respiratory distress , 
Hyperbilirubinimia, Deleyed cry at birth) and Low birth weight with Preterm baby. Hearing 
loss in neonates are commonest problem encountered on Otolaryngology. Otoacoustic 
emission test be performed as an out patient procedure. otoacoustic are safe, simple and 
rapid method that can be done in evaluation wide range of Hearing impairment. 
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