
 
© 2023. Al Ameen Charitable Fund Trust, Bangalore 330 

A l  Am een J  Med Sc i  2023; 16(4) : 330 -333 ●  US National Library of Medicine enlisted journal ●  ISSN 0974-1143 

 
ORIGI NAL  ART I CL E                 C O D E N :  A A J MB G  

 

 

Otoacoustic emission study among preterm babies 
 

K.S. Gangadhara, Amrutha V. Bhat* and S. Sridhara 
 

Department of ENT, McGann Teaching District Hospital, Shimoga Institute of Medical Sciences, 

N.H.206, Sagara Road, Shivamogga-577201, Karnataka, India 

 

Received: 30
th
 July 2022; Accepted: 05

th
 June 2023; Published: 01

st
 October 2023 

 
Abstract: Background: Preterm birth is often cited as an important risk factor for hearing loss in the baby. 

Hearing screening of term and preterm babies was done within 24-48 hours of delivery using otoacoustic 

emissions. Babies who failed the screening were recalled for further testing. Objective: To study the otoacoustic 

emission testing results among term and preterm babies. Methods: A prospective institutional based study was 

conducted between December 2018 and May 2020. All term and preterm babies were screened for hearing 

impairment using handheld OAE apparatus within 24-48 hours of delivery. Any baby with a “refer” result in 

the OAE study was recalled for a repeat OAE testing after a month. This was repeated two more times if the 

baby failed the test every time. In case of failing the test for the third time, the baby was sent for brainstem 

evoked response audiometry (BERA) for confirmation of hearing loss. Results: Screening was done for 259 

babies who were born preterm and 13967 term babies. Among the preterm babies, 92 babies passed the hearing 

screening the first time. Remaining babies were referred for further follow up. Ultimately, 3 babies had to be 

referred for BERA and 1 baby had confirmed hearing loss. Conclusions: Preterm babies are often quoted to 

have a higher risk of developing hearing loss when compared to term babies. Early screening for hearing loss 

among such babies will help in early recognition and intervention that will help the baby to deal with the 

handicap. 
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Introduction 

The WHO defines preterm birth as babies born 

alive before 37 completed weeks of gestation or 

fewer than 259 days of gestation since the first 

day of a woman’s last menstrual period. Every 

year, around 15 million babies are born preterm. 

In the year 2018, WHO India was among the top 

10 countries with the greatest number of preterm 

births [1]. 

 

Preterm birth is often cited as an important risk 

factor for hearing loss in the baby. Various 

reasons given for the same are interruption in the 

neurodevelopmental phase due to preterm 

delivery, increased infection among preterm new-

borns and usage of ototoxic antibiotics for the 

same, exposure to various frequencies of sounds 

or noise in the NICU, etc [2-3]. Premature babies, 

in general are given special care and their 

development is keenly observed. Paying attention 

towards their hearing by early hearing screening 

of such infants will help in better outcomes in 

future [4]. 

Aims: To study the otoacoustic emission 

testing results among term and preterm babies 

 

Material and Methods 

The study was carried out between December 

2018 and May 2020 after the approval of 

institutional ethical committee. A total of 

14226 babies were screened, of which 259 

babies were born preterm. 

 

Inclusion criteria: All the babies born in the 

hospital during the study period 

 

Exclusion criteria: 

1. Babies requiring urgent referral to higher 

centres 

2. Discharge against medical advice 

3. Death of baby before discharge from 

hospital 

 

Most of the preterm babies required NICU 

(neonatal intensive care unit) admission and 
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were screened in the NICU. The babies left to be 

by the mother’s side were screened in the 

postnatal ward. 

 

A soft probe tip of size enough to achieve seal 

was inserted into the external auditory canal of 

the baby and DPOAE (distortion product 

otoacoustic emission) was recorded for both ears 

separately using a hand held OAE apparatus. No 

further testing was done for babies with a “pass” 

result. The babies who failed the first screening 

were recalled for repeat OAE after one month and 

if they failed the test again, they were asked to 

come again after a month. In case of a “refer” 

result on the third time, such babies were referred 

for BERA. 

 

Results 

A total of 259 preterm babies were screened 

within 24-48 hours of birth. 167 babies had a 

“refer” result and were requested to come for a 

second OAE testing. In comparison, out of the 

13,967 term babies that were screened only 990 

babies had a “refer” result. When chi-square test 

was applied on this data to test for the 

significance of the values, preterm birth appeared 

to be an independent risk factor for hearing loss 

in the newborn(Table 1). 

 

Table-1: Results of first OAE 

Preterm Pass Refer Total 

Yes 92 167 259 

No 12977 990 13967 

Total 13069 1157 14226 

 

On applying the chi-square test, the result is 

significant with p-value <0.00001. Hence, 

preterm delivery is an independent risk factor for 

failing the first OAE screening. 

 

In the second OAE, out of the 167 babies 

screened, only 31 babies failed the test and the 

rest 136 babies passed the test (Table 2). 

 

Table-2: Results of second OAE 

Preterm Pass Refer Total 

Yes 136 31 167 

No 858 132 990 

Total 994 163 1157 

Chi-square test was applied to the statistical 

data and there was no significant difference 

observed between the outcomes in both 

groups. 

 

The 31 babies were recalled for the third 

OAE. 30 babies appeared for the third OAE 

testing and among them 27 babies passed the 

test and 3 failed. One of these three babies had 

hearing loss when tested through BERA 

(Table 3). 

 

Table-3: Results of third OAE 

Preterm Pass Refer Total 

Yes 27 3 30 

No 111 17 128 

Total 138 20 158 

 

Chi-square test was applied and a p-value of 

0.62 was obtained, hence result is not 

significant. 

 

The hearing screening results of preterm 

babies are depicted in figure 1. On applying 

the chi-square test on the data obtained in the 

subsequent OAE testing, there was no 

significant difference in the OAE results of 

preterm and term babies. 

 
Fig-1: Hearing screening results among preterm 

babies 
 

 
 

 

Discussion 

In ananalysis conducted by Katarzyna 

Wroblewska-Seniuk, it was concluded that 

hearing impairment is a severe consequence 

of prematurity. Important risk factors were 

found to be cranio-facial malformations, very 

low birth weight, low apgar score and 

mechanical ventilation [5]. 
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A study conducted by Achal Gulati et al showed a 

high prevalence of hearing loss in preterm infants 

<34 weeks of age [6]. The prevalence of neonatal 

hearing loss was found to increase with 

decreasing week of gestation and decreasing birth 

weight in a study conducted by Paula van 

Dommelen et al [7]. 

 

In another study by Elaine S Marlow et al, it was 

found that preterm babies with sensorineural 

hearing loss had had longer periods of intubation, 

ventilation, oxygen treatment, acidosis and were 

more often treated with dopamine or furosemide 

[8]. Another risk factor put forward for hearing 

loss in preterm babies is the noise generated by 

mechanical equipment beside the baby’s ear in 

the neonatal intensive care unit [9-10]. Several 

risk factors contributing to hearing loss in infants 

were put forth by Kathy Chant et al in their study 

[11]. 

 

Similarly in our study, a strong association was 

seen between prematurity and failure in the first 

OAE screening (Table-1). But no such 

association was seen in subsequent testing (Table 

2, Table 3).  

 

A study conducted by Jung Ho et al analysed the 

factors associated with discrepancies between 

screening and confirmatory test results of hearing 

impairments in preterm infants.  It was found that 

if hearing loss was due to usage of loop diuretics 

or mechanical ventilation and subsequent 

Eustachian tube dysfunction, the hearing 

improved over a period of time [12]. In another 

study by Mirko Alde et al, a long audiological 

follow up of 138 preterm infants with hearing 

loss showed improvement in hearing among 81 

babies. Higher improvement was seen in babies 

who were breast fed [13]. 

 

G. Tognola et al conducted a study which 

indicated that OAEs were not fully developed in 

preterm infants, whereas after 38 weeks post 

conception, OAE properties appeared to be very 

similar to those of term newborns [14]. This 

could also be a reason for getting a pass result in 

subsequent screening tests in our study.In a study 

by S. Frezza et al, 32 of 239 preterm babies 

showed hearing loss initially but in 

subsequent visits fifteen of 32 children with 

an initial finding of bilateral HL showed a 

normalisation of hearing threshold evaluations 

[15]. This was the case in our study as well, as 

several babies referred in the initial OAE were 

found to have normal hearing in subsequent 

visits. This may be due to an overall 

improvement in the general condition of the 

baby.  

 

Conclusion 

The ear is completely developed by 32-35 

weeks of gestation. But the 

neurodevelopmental process involved in 

hearing continues to develop in the early 

childhood. Therefore, the type of sound 

exposure in early life plays a role in the 

hearing outcome of a person. In cases of 

extreme preterm birth (28 weeks of gestation), 

the complications associated are higher- the 

number of days in the neonatal intensive care 

unit, use of assisted ventilation will be higher 

compared to moderate to late preterm (nearing 

37 weeks). Preterm babies are also prone to 

various infections and thus more often require 

potent systemic antibiotics much earlier in 

life. 

 

The present study saw a significant 

association between preterm birth and failure 

in first hearing screening. But on subsequent 

testing, no such association was seen. This 

might be due to the improvement in the care 

of preterm babies, usage of non-ototoxic 

antibiotics or lesser comorbidities in the child. 

Thus, this study could not establish preterm 

birth as an independent risk factor for hearing 

loss in the baby. But preterm babies need 

more attention because of the other associated 

comorbidities and also the possible 

neurodevelopmental delay.  

 

The study emphasises the importance of 

hearing screening in early life irrespective of 

the period of gestation for early intervention 

so that no child is deprived of the gift of 

hearing.
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