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Abstract 

Objective: The objective of this study was to assess the prevalence of hearing impairment by 

automated auditory brain stem response (AABR) in newborns admitted to an intensive and 

intermediate care unit and to analyze the associated risk factors. 

Methods: An observational cross-sectional study was conducted between January 2005 and 

January 2006. 834 newborns (62% boys and 38% girls) were assessed. Newborns had a mean 

(SD) gestational age of 36 (2.1) weeks with a mean (SD) birth weight of 2950 (1250) grams. 

The presence of the following neonatal pathologies was investigated: craniofacial 

malformations, hyperbilirubinemia (total bilirubin≥ 20 mg/dl for all newborns), neonatal 

asphyxia, congenital infections, septicemia, birth weight (<1500 g), meningitis, consanguinity, 

family history of congenital hearing loss and history of convulsion. Newborns who died before 

the age of 3 months and whose stay in the hospital lasted less than 48 hours were excluded. 

Chi-square test was used to identify the risk factors for hearing loss.  

Findings: Out of 834 neonates, 34 (4.07 %) had sensory-neural hearing loss. The most common 

risk factors of hearing loss included hyperbilirubinemia (11%), asphyxia (8%), birth weight 

less than 1500 g (6%), septicemia (6%), convulsion (2%), and meningitis (1%). There was a 

statistically significant association between hyperbilirubinemia (P=0.001), weight less than 

1500 g (P=0.002), cesarean section (P=0.005) and impaired ABR results. There was no relation 

between family history of congenital hearing loss and craniofacial malformation as risk factors 

for hearing loss. 

Conclusion: This study showed statistically a relation between hyperbilirubinemia, weight less 

than 1500 g, cesarean section and impaired AABR results. The most common risk factors of 

hearing loss were hyperbilirubinemia, asphyxia, birth weight less than 1500 g, septicemia, 

convulsion, and meningitis.  

Key Words: Newborn; Hearing screening; Auditory brainstem response; Hearing loss; ABR 

Original Article 
Iran J Pediatr 

Dec 2008; Vol 18 ( �o 4), Pp: 330-334 



  

331 Iran J Pediatr, Vol 18 (�o 4); Dec 2008 

 

Introduction 

Hearing is the means by which the newborn 

comes into contact with the world of sound 

and with language structures. It is through 

oral language that humans are able to make 

contact with their fellowmen, and develop the 

ability to share their experiences, thoughts 

and ideas in the search for new knowledge[1,2]. 

Hearing loss presents high incidence, affecting 

around 3 out of every 1,000 live births, and 

from 2 to 4 out of every 100 newborns leaving 

the neonatal intensive care unit (NICU)[1,2].The 

initial signs of hearing loss are very subtle and 

systematic neonatal hearing screening is the 

most effective means of early detection.  Early 

diagnosis and immediate intervention are 

decisive factors in the development and 

prognosis of these children[3-6].  

     Because of the high risk of hearing 

impairment the National Institutes of Health 

recommend hearing screening of all infants at 

a NICU before discharge[7,8]. The hearing loss 

risk indicators, as well as the use of objective 

methods for performing hearing screening 

and follow-up were established and reviewed 

by the Joint Committee on Infant Hearing 

(JCIH)[9]. There are a few papers studying the 

association between risk factors and hearing 

loss in high-risk populations[10-14].  

     Screening procedures may be divided into 

two categories: behavioral and electro-

physiologic assessments. Behavioral 

techniques, due to the relative subjectivity of 

the assessment and difficulty in detecting mild 

or unilateral losses, determine a high number 

of false negative results[1]. Electrophysiologic 

procedures have greater sensitivity and 

specificity, and the following may be used: 

auditory brainstem response (ABR), 

automated auditory brainstem response 

(AABR) and evoked oto-acoustic emissions 

(EOAE)[1]. Various studies have analyzed the 

cost of hearing screening in the neonatal 

period as well as the difference between the 

methods available[1]. For hearing screening in 

the newborns AABR, ABR and OAE test have 

been used. AABR and OAE can be used alone 

or, preferably, together. Prior studies have 

shown the successful use of auditory 

brainstem response (ABR) hearing screening 

in the neonatal intensive care setting[7]. The 

objective of the present study was to assess 

the prevalence of hearing impairment by ABR 

in newborns admitted to an intensive and 

intermediate care unit and to analyze the 

associated risk factors. 

Subjects & Methods  

This observational cross-sectional study was 

conducted between January 2005 and January 

2006. The study population of this study 

consisted of all newborns admitted to the 

Neonatal Intensive Care Unit (NICU) at 

Ekbatan and Fatemieh hospitals in Hamadan. 

The presence of the following neonatal 

pathologies was investigated: craniofacial 

malformations, hyperbilirubin-emia (total 

bilirubin ≥20 mg/dl), neonatal asphyxia 

(defined by the presence of three or more of 

the following characteristics: Apgar score at 5 

minutes <6; umbilical cord blood pH <7.10; 

hypoxic-ischemic encephalopathy; systemic 

manfestation), congenital infections, 

septicemia, birth weight (less than 1500 g), 

meningitis, family history of congenital 

hearing loss or consanguinity, and history of 

convulsion. Newborns who died before the 

age of 3 months and whose admission lasted 

for less than 48 hours were excluded. All 

neonates were referred to an academic 

audiology center in Hamedan City after 

receiving appropriate treatment for auditory 

evaluation by automated auditory brainstem 

response test (AABR). The test was done with 

BIOMEDIA AABR. The test was performed in a 

silent room, reserved for this purpose within 

the unit, by the researcher, with the child in a 

state of natural sleep in a common crib. The 

equipment sends approximately 1,000 clicks 

at 35 dB by means of phones placed over the 

newborn ears, and after comparing the 

response obtained with an internal normal 

response model, automatically sends the 

objective pass/fail result, with statistical 

confidence of 99.96%. The result was 

considered normal when the newborn 
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responded to a 35 dB signal bilaterally, and 

impaired, when it did not present response to 

35 dB in at least one ear for two times. Those 

by whom the AABR test failed, diagnostic tests 

were done immediately. All parents were 

informed prior to the ABR hearing screening 

in their pre-admission packet. Informed 

consent was taken for all neonates. Data was 

registered in a central database and analyzed 

with SPSS version 13.0. We performed chi-

square test to identify the contribution of risk 

factors for hearing loss. P-value <0.05 was 

considered to be significant. The protocol was 

assessed and approved by the Research Ethics 

Committee of the Hamadan University of 

Medical Sciences. 

Findings 

834 newborns were assessed (62% boys and 

38% girls). All newborns were screened for 

auditory state by AABR test. Out of 834 

neonates evaluated, 34 (4.07 %) had sensory-

neural hearing loss. All neonates were 

evaluated for the association between 

hyperbilirubinemia and impaired AABR 

results as well as for birth weight less than 

1500g, craniofacial malformation, type of 

delivery, and family history of hearing loss.  In 

the study population the most common risk 

factors of hearing loss included hyper-

bilirubinemia, asphyxia, birth weight less than 

1500g, septicemia, convulsion, and meningitis 

(table 1). The analysis showed a statistically 

significant association between hyperbili-

rubinemia (P=0.001), and impaired AABR 

results, as well as for weight lower than 1500 

g (P =0.002) and cesarean section (P=0.005). 

There is no significant interaction between 

family history of congenital hearing loss 

(P=0.8), and craniofacial malformation as risk 

factors for hearing loss (P=0.4) (table 2). 

Table 1- The most common risk factors of 

hearing loss 

Risk Factors 
No. (%)   

(n=34) 

Icterus 11 (32.3) 

Asphyxia 8  (23.5) 

Septicemia 6  (17.6) 

Birth weight< 1500g 6  (17.6) 

Convulsion 2  (5.9) 

Meningitis 1  (2.9) 

Table 2- Association between risk factors for hearing loss and 

impaired ABR results 

Risk factors 
ABR Result  

Impaired (n=34) 
P- Value 

Bilirubin level 

Normal 

Hyperbilirubinemia 

 

23 (3%) 

11 (17.5%) 
0.001 

Birth weight 
Less than 1500g 

1500g and higher 

 

6 (22.2%) 

28 (3.5%) 
0.002 

Type of delivery 

NVD 

Cesarean section 

 

23 (3.2%) 

11  (9.2%) 

0.005 

Craniofacial malformation 

Yes 

No 

 

34 (4%) 

- 

0.8 

Family history of  

congenital hearing loss 
Yes 

No  

 

 

- 

34 (4.2%) 

0.4 
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Discussion 

Hearing loss is apparent in approximately 

0.1% of the normal population and is much 

higher in a defined at-risk population (1–2%) 
[1,2].Because of the high risk of hearing 

impairment, hearing screening of all infants 

before discharge from NICU is 

recommended[8]. Prior studies have shown the 

successful use of AABR hearing screening in 

the neonatal intensive care setting[7].  

     This observational cross-sectional study 

was done in order to auditory evaluation of 

high risk newborns by AABR. The prevalence 

of hearing loss in the study population was 

4.07%. Our findings are in accordance with 

the study by Lima GML et al[1], who found that 

the prevalence of hearing impairment in NICU 

neonates is 4.9%. In a study by Hille et al[7], 

the overall prevalence of hearing loss is stated 

to be as 3.2%. Compared to the supposed 

prevalence of hearing loss in the general 

population (0.1%)[15,16], this means that being 

a definite NICU infant in itself already gives a 

higher risk. Although the data in the literature 

show variable results, the prevalence of 

hearing loss in our study was above the 

average, which may be related to the 

characteristics of the present group, 

comprised of newborns admitted to the 

intensive care unit at a University Hospital 

that is a regional reference center and 

therefore provides care to highly complex 

cases. Thus, a higher prevalence of hearing 

loss in the population treated at this facility 

can be expected.  

     In our study there was a statistical relation 

between hearing impairment and 

hyperbilirubinemia, birth weight less than 

1500g, and cesarean section, which is in 

agreement with the results found in the 

literature[17]. As regards hyperbilirubinemia, 

the data in the literature point it out as an 

important cause of deafness[17]. In the study by 

Lima et al[1], hyperbilirubinemia was not 

identified as a risk factor. However, when 

analyzed in conjunction with the other 

variables, it acquired great statistical power, 

becoming an important event in the 

occurrence of hearing impairment. These 

results suggest that it is necessary to 

implement protocols with strict control of 

cases of jaundice, including objective 

measures for assessing the serum level of 

bilirubin and highly efficient phototherapy, 

which represent measures to prevent hearing 

impairment resulting from hyper-

bilirubinemia. The current literature considers 

weight <1,500 g to be associated with hearing 

impairment. Although this finding is not 

consistent and its greater or lesser 

significance depends on the differences in the 

populations assessed, as well as the conditions 

of perinatal care[10,12].  

     From the multiple analysis, a subset of 

variables was obtained, which better 

characterizes the group at risk of hearing 

impairment; presence of family history, 

craniofacial malformation, hyper-

bilirubinemia, asphyxia, weight less than 1500 

g and meningitis, so that these risk factors 

may direct a systematic assessment, until 

universal screening becomes possible[17-19]. 

Brain stem auditory evoked potential 

monitoring (BAEP) is a neurophysiologic 

technique that is utilized in the newborn and 

pediatric age to assess hearing and the 

integrity of the brain stem auditory 

pathways[18]. The other study can be 

performed by Brain stem auditory evoked 

potential. 

Conclusion 

This study showed statistically relation 

between hyperbilirubinemia, weight lower 

than 1500 g, and cesarean section and 

impaired AABR results. Also the most common 

risk factors of hearing loss were 

hyperbilirubinemia, asphyxia, birth weight 

less than 1500g, septicemia, convulsion, and 

meningitis. The prevalence of hearing loss in 

the study population, using AABR was 4.07%. 

Therefore, it is essential for all newborns who 

present isolated or associated risk factors to 

undergo hearing screening. 
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