
Original Article  | J Adv Med Biomed Res. 2020; 28(127): 76-81 

       Volume 28, March & April 2020       Journal of Advances in Medical and Biomedical Research 

Journal of Advances in Medical and Biomedical Research | ISSN:2676-6264 

 

Hearing Assessment of Neonates Treated in the Neonatal Intensive Care 

Unit of Besat Hospital in 2018-2019 
 

Fatemeh Eghbalian*1 , Farhad Farahani1 , Amir Reza MonsefEsfahani1 , EhsanMazloomi1 , 

Manoochehr Karami1 , Mohammad Jafari1  

 

1. Hearing Disorders Research Center, Besat Hospital, Hamadan University of Medical Sciences, Hamadan, Iran 

Article Info  ABSTRACT 

  

           10.30699/jambs.28.127.76 
 

   
 

 Background & Objective:  Early detection of neonatal hearing disorders is a 

suitable measure of speech and behavioral development. The aim of this study was 

to determine the prevalence of hearing disorder in high-risk neonates treated in a 

neonatal intensive care unit (NICU). 

 Materials & Methods:  This descriptive study was performed on 150 neonates 

treated in the NICU of Besat Hospital in Hamadan, Iran, using a census method. 

Auditory brainstem response (ABR) and otoacoustic emission (OAE) tests were 

performed by Labat and HOMOTH devices in Besat Hospital of Hamadan for 

diagnosis of hearing disorders. Data were analyzed using descriptive statistics and 

Chi-square test via SPSS 16. 

Results:  In this paper, 63.3% of studied participants were male and 36.7% were 

female. Also, 4.7% of participants had mild to severe hearing disorder, and 3.3% had 

moderately-severe hearing loss. There was a statistically significant relationship 

between age at admission, hearing loss in both ears, and oxygen demand with hearing-

impaired participants (ABR test). 

Conclusion:  Considering the presence of 4.7% of hearing-impaired neonates (ABR 

test) in this study, it is necessary to design and implement a comprehensive hearing 

screening for high-risk neonates in terms of hearing disorders. 
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Introduction

With the advancement of perinatal and neonatal 

medicine, as well as the development and equipping of 

neonatal intensive care units (NICUs), the survival of 

critically ill infants has increased today. One of the 

problems that infants have with birth is hearing disorder. 

In this regard, 80% of hearing reduction occurs in 

congenital infants, and this disorder does not occur until 

they reach the age of speech and language. Also, two-

thirds of infants have hearing parents, which causes 

parental attention to hearing problems in infants.  

On the other hand, the prevalence of congenital 

hearing loss is 1 to 2 cases per 1000 live births, which is 

more common than disorders such as Congenital 

Hypothyroidism and Phenylketonuria (1-4). This 

disorder in infants with risk factors (birth weight less 

than 1250 g, Apgar score less than 3 and 6 at 1, and 5-

min seizures, ventilator therapy, meningitis, jaundice) 

associated with Asphyxia, and Aminoglycoside; So, 

Furosemide treatment are more common (3–8). Hearing 

problems and brainstem dysfunction are also more 

common in neonates treated in ICUs (9,10). Early 

detection of hearing disorders is a measure, which is 

suitable for speech and behavioral development (11,12).  

The importance of early auditory screening has long 

been recognized, with two main goals. The short-term 

goal is to diagnose hearing loss early. Its long-term goal 

is to perform timely interventions in the field of hearing 

rehabilitation, improving the prognosis of speech and 

cognitive development (2,3,6,12). Organizations around 

the world have adopted nationwide hearing screening. 

Prior to 1990, hearing screening was performed on 

infants at risk. In 2000, the American Infant Surveillance 

Committee recommended a hearing examination of all 

infants before release from the hospital.  In 2014, 97% 

of American infants were given a hearing test at birth. 

More than half of the infants with hearing loss were 

diagnosed. These issues indicated the need for a hearing 

test at birth (13 (.  

Otoacoustic emission (OAE) testing has long been a 

standard practice for the neonatal hearing screening. On 

the other hand, the auditory brainstem response (ABR) 

test is a gold standard for assessing the auditory level 
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(the function of the eighth nerve and the auditory 

pathways of the brainstem )14,15 (.  In this regard, 

studies have stated their goals in the diagnosis of infants 

with hearing loss before three months of age and the 

initiation of treatment and rehabilitation before six 

months of age (12). Moreover, hearing is a key solution 

for communication and the basis of learning. Therefore, 

this study was designed and implemented to evaluate 

hearing (ABR and OAE) of the neonates hospitalized 

and treated in NICU of Besat Hospital in Hamadan, Iran. 

 

 

Materials and Methods 

This cross-sectional descriptive study was performed 

on 150 neonates hospitalized and treated in NICU of 

Besat Hospital in 2018-2019 using an available census 

sampling method.  Inclusion criteria included all 

neonates hospitalized and treated in NICU. Exclusion 

criteria included all neonates whose parents did not 

consent to participate in this study.  Researchers were 

justified in obtaining informed written consent from 

the parents. The patients were enrolled in the study 

with the written informed consent of their parents. This 

study was approved by Hamadan University of 

Medical Sciences with a code of ethics 

(IR.UMSHA.REC.1396.158).  

A researcher-made checklist was used to collect data. 

The checklist included the following variables: gender, 

gestational age (term, pre-term), birth weight (below 

2700 g, 2700 to 4200 g, over 4200 g), infant age at 

admission (under one week, one to two weeks, two to 

three weeks, more than three weeks), aminoglycoside 

intake (had, did not have), positive family history of 

hearing loss (has, does not have), needs oxygen (does, 

does not),  the number of days in hospital (under one 

week, one to two weeks, two to three weeks, over three 

weeks), OAE test (Fail, Pass), ABR test (normal 0-

25db, mild 25-40db, moderate 40-55db, Moderate to 

severe 55-70db, severe 70-90db, deep more than 90db), 

reduction, hearing loss of both ears (right ear, left ear, 

both ears, none), use of furosemide (does, does not), 

respiratory (had, did not have), and neuropathy 

audiometry.  The ABR test was performed using the 

Labat device made in Italy and the OAE test was 

performed using the Homoth device made in Germany. 

Hearing tests were performed by a hearing expert. 

(Leibnizstraße, Kaltenkirchen, Germany). SPSS 16 

(SPSS Inc., Chicago, Ill., USA) was used to analyze the 

data. Descriptive statistics and Chi-square test were 

used to describe and analyze the data. 
 

Results  

Table1 shows the result of the demographic 

variables.  According to the results, 63.3% of study 

participants were male, and 36.7% were female. The 

time of hospitalization was below one week of age. 

Table 2 illustrates the hearing loss status of the 

participants. In this study, 3.3% of study participants 

had moderately-severe hearing loss. 

Table 3 shows the results of the study participants' 

associations with hearing disorder (ABR test). A 

significant statistical relationship was found between 

age variables at infant hospitalization, oxygen demand, 

bilateral hearing loss, and OAE fail, with hearing 

disorder (ABR test). 

Furthermore, between aminoglycoside intake, age, 

positive familial hearing loss, number of days of 

hospitalization, type of illness with hearing disorders 

(ABR test) were not significantly related.  It showed 

that none of the participants in the study consumed 

furosemide. Also, none of the participants in the 

audiometric study had neuropathy. 

 

  

 

Table 1. Results of Demographic Variables 
  

P Hearing Loss Normal Hearing  Demographic Variables 

0.65 
2(1.3) 53(35.3) Female 

Sex 
5(3.3) 90(60) Male 

0.42 
6(4) 103(68.7) Term 

Gestational age 
1(0.7) 40(26.7) Pre-term 

0.27 

0(0) 37(24.7) BW<2700g 

Birth Weight 7(4.7) 104(69.3) 2700<BW<4200 

0(0) 2(1.3) BM>4200 

150(100) Total 
 

Table 2.  Hearing Loss Status of Participants  

Number (percentage) Hearing Loss 
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143 (95/3) Normal 

1(0/7) Slight 

0(0) Mild 

1(0/7) Moderate 

5(3/3) Moderately-Severe 

0(0) Severe 

0(0) Profound 

150(100) Total 

 

Table 3. Results of the Relationship between Research Variables and Hearing Disorders of Study Participants 

P Chi-Square 
Abnormal 

ABR(ABR>25db) 

Normal ABR 

(0-25db) 
Study variables 

0.01 10.31 

3(2) 94(62.7) Under a week 

Age at Infant 

Hospitalization 

3(2) 11(7.3) 1-2 weeks 

1 (0.7) 19(12.7) 2-3 weeks 

0(0) 19(12.7) More than three weeks 

0.55 0.36 
0(0) 7(4.7) yes 

Aminoglycoside Intake 
7(4.7) 136(90.7) no 

0.05 3.82 
1(0.7) 3(2) yes Family History of 

Hearing Disorders 6(4) 140(95.3) no 

0.01 6.63 
2(1.3) 7(4.7) yes 

Oxygen Needs 
5(3.3) 136(90.7) no 

0.56 2.03 

3(2) 84(56) Under a week 

Days of Hospitalization 
4(2.7) 47(31.3) 1-2 weeks 

0(0) 7(4.7) 2-3 weeks 

0(0) 5(3.3) More than three weeks 

0.001 1.28 
0(0) 143(95.3) Pass 

OAE 
7(4.7) 0(0) Fail 

0.001 1.5 

0(0) 0(0) Right ear 

Hearing loss 
1(0.7) 0(0) Left ear 

6(4) 0(0) Both ears 

0(0) 143(95.3) None 

150(100) Total Total 

 

Discussion  

  Based on the results of this study, 63.3% of study 

participants were male, and 36.7% were female. Also, 

64.7% of study participants were less than a week old at 

the time of hospitalization. There was no statistically 

significant correlation between the gestational age and 

the birth weight with hearing disorder (ABR test), which 

was consistent with some similar studies (16,17). 

However, in some other studies, there was a correlation 

between the gestational age and the birth weight with 

hearing disorder. There was a statistically significant 

difference that could be attributed to the large sample 

size of the studies, which is consistent with the results of 

this study (18–20). Similar research, studying factors 

related to hearing disorders, have reported ototoxic 

drugs, mechanical ventilation, and low Apgar score at 

one and five min of birth (21,22).  

The results of this study showed that 3.3% of study 

participants had moderately-severe hearing loss. This 

finding is similar to a study conducted in high-risk 

newborns (23). 

Based on the results of this study, the age of the 

patients at the time of hospitalization had significant 

statistical relationship with hearing disorders (ABR test), 

and the patients, who were less than two weeks old at the 

time of hospitalization, had more hearing disorder. This 

finding was less well-considered in similar studies. The 

results of this study showed the highest percentage of 

neonates hospitalized due to seizure. These findings are 
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consistent with similar studies in neonatal hearing 

disorders, which have reported these seizures as one of 

the major causes of hearing disorder (12,22).  The results 

of this study showed that none of the participants in the 

study had Furosemide consumption. Also, none of the 

participants in the study needed a respirator and none of 

the participants had a neuropathic audiometry. This 

finding was inconsistent with some similar studies. The 

different nature of the patients was the cause of this 

difference (12). Based on the results of this study, there 

is a significant relationship between the need for oxygen 

and the hearing disorders (ABR test), and those who 

needed oxygen showed greater hearing disorders. This 

finding has been less well-considered in similar studies; 

the cause of this issue can be of a different therapeutic 

nature and different types of treatment for patients 

treated in different studies. However, these findings are 

consistent with the results reported by Umehara et al. 

The results of their study showed that the factors 

contributing to the elevation of ABR threshold were 

oxygen administration (22). There was a statistically 

significant relationship between the two variables of 

OAE and ABR in the study, and the participants, who 

were diagnosed with hearing disorder via the ABR test, 

also failed their OAE test.  

This direct relationship between the two tests may 

indicate that persons hospitalized and treated in NICUs 

need both tests (ABR and OAE) at birth to make a 

definitive diagnosis of hearing disorders. This finding 

was also mentioned in the study carried out by Di Stadio 

et al. (24). In their study, 95.3% of the participants had a 

healthy hearing, and based on the results, 4% of study 

participants had hearing disorders. They also showed 

disorder in both ears, and 4.7% of participants in the 

study had mild to severe hearing disorder. This finding 

is in line with some similar studies (9,25). It is 

recommended that programs be designed and 

implemented to inform ad follow up parents on the 

subject of hearing loss. 

 

Conclusion 

The two variables of “need for oxygen” and “age at 

hospitalization” can be considered as two important 

variables in the early diagnosis of neonatal hearing 

disorders in neonates admitted to NICU and care for 

newborn infants. 

Significant statistics of hearing disorders in neonates 

with risk factors (such as having a history of seizures), 

showed a need to plan and perform national screening of 

both ABR and OAE tests in neonatal care. 

Although it is mandatory to measure the hearing of all 

infants after birth, the aim of this study was to examine 

the hearing of infants admitted to the NICU ward of 

Besat Hospital in Hamadan using ABR and OAE 

methods . Based on the results of this study, it is 

necessary to perform ABR and OAE tests in all NICU 

infants before release so that the cases that have been 

associated with auditory nerve damage can be diagnosed 

and treated early, in order not to have various hearing 

problems in the future . As the retinopathy of prematurity 

(ROP) eye exam is performed on premature infants at 28 

days of age, this study also found that ABR and OAE 

tests are required for all infants admitted to NICU for a 

variety of reasons. 

In future studies, it is suggested that a similar study be 

performed with the case-control method. 
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