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 Abstract  

The objectives of this study include, 1. Knowing the description of the 

results of OAE examination in babies born at Padanglampe Health 

Center, Pangkep Regency based on the sex of the baby. 2. Knowing the 

description of the results of OAE examination in babies born at 

Padanglampe Health Center, Pangkep Regency based on the age of the 

baby when they came for the examination. The subjects of this study were 

infants aged less than 24 months who were born at the Padanglampe 

health center, Pangkep district and met the inclusion criteria that had 

been set. The data collection method was in the form of hearing 

measurements using an OAE device to determine the presence of 

hearing disorders. The results obtained, there were research subjects 

consisting of 4 male people (44.44%) and 5 female people (55.55%). The 

age of the respondents who participated was less than 12 months as 

many as 8 people and more than 12 months as many as 1 person. The 

conclusion obtained, there was 1 child who had a referral result in the 

examination using OAE from a total of 9 people who were examined. 

The age range of children who had referral results was less than 3 years 

with female gender. The age of the babies who were examined varied, 

including 3 children aged less than 3 months, 1 child aged 3 months to 

less than 6 months, 4 children aged 6 months to less than 12 months, and 

1 child aged 12 months to less than 24 months. 

Introduction 

Data from the World Health Organization (WHO) in 2007, showed differences in the 

percentage of hearing loss in East Asia. Indonesia has the smallest percentage of 4.2%, Sri 

Lanka 9%, Thailand 13.3%, and Nepal 16.6%. Based on this data, there are more than 100 

million people suffering from hearing loss in East Asia. The cause of hearing loss, 50% genetic 

factors, the remaining 50% is caused by environmental factors such as diseases suffered by the 

mother before or after giving birth, or diseases of unknown cause (Purnami et al., 2018; 

Kochhar et al., 2007; Brookhouser, 1996; Brent, 2004). 

The incidence of hearing loss in neonates ranges from 1-6 per 1000 live births. The 1994-1996 

Hearing Health Survey reported an incidence of hearing loss since birth of 0.1%. The incidence 

increases 10 to 50 times in high-risk neonates. High-risk neonates have one or more risk factors 

as a cause of hearing loss such as a family history of congenital deafness or deafness since 

birth, a history of congenital or perinatal infection such as TORCH infection (Choe et al., 2023; 

Raeisi et al., 2022), prematurity, very low birth weight (VLBW) <1500 grams, 

hyperbilirubinemia, a history of late-onset sepsis and meningitis, asphyxia, a history of 

respiratory distress, use of breathing aids, use of ototoxic drugs, such as gentamicin antibiotics 

for more than 5 days with or without a combination of furosemide, a history of recurrent or 
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persistent ear infections, a history of trauma or temporal bone fractures, a history of measles 

and mumps infections (Uleng et al., 2015). 

At Wahidin Sudiro Husodo General Hospital, South Sulawesi Province, it was found that 39 

babies treated in the NICU who underwent hearing screening received a referral examination 

result (44.32%) and 12 babies treated in the perinatology room received a referral examination 

result (36.37%) out of a total of 88 babies who underwent examination (Hall & Antonelli, 

2001). 

Otoacoustic Emission was introduced by Kemp in 1997 as the gold standard for newborn 

screening (Nozza, 2001; Anil, 2019). The vibration of the tympanic membrane produces an 

OAE signal, which can be measured with a microphone. The amplification produced by the 

movement of OHCs in the cochlea is 50 dB, then the residual energy reaching the ear canal is 

0-15 dB (Perhati-KL, 2019). According to data released by the Indonesian ENT-KL specialist 

doctor association in 2019, it was noted that of the medical devices available in a number of 

hospitals in Indonesia, both central and regional, OAE devices were not all available in 

hospitals that had ENT-KL specialist doctors (Olusanya, 2015; Sarah, 2017). 

A child is known to have hearing loss by his family when he is late in speaking compared to 

children his age (Appelbaum et al., 2018; Magnuson & Hergils, 2000; Hamzah et al., 2021 ). 

If it is known too late, of course the obstacles that will be faced will be greater. Hearing loss or 

deafness from birth will cause speech, language, cognitive, and academic development 

disorders (Kumar et al., 2017; Lieu, 2013; Lang-Roth, 2014;  Brookhouser, 1996). 

The Screening-Re-Screening-Confirmation method has been recommended in Universal 

Newborn Hearing Screening (UNHS) in a phased manner using OAE and ABR. Screening is 

done in the first four weeks, then repeated along with the immunization schedule in six months 

and starting appropriate interventions at the age of six months (Nugraha et al., 2022; Delianti 

et al., 2023). Hearing screening examinations need to be carried out on infants or children 

before the age of 2 years so that early detection and intervention can be carried out, considering 

that the best brain development occurs at the age of 2-4 years (Halim et al., 2021). 

Methods  

This study is a Cross-sectional Observational Study because the independent variables and 

dependent variables are taken at one time. The data taken are in the form of a description of 

the OAE results and respondent characteristic data. This study was conducted at the 

Padanglampe Health Center, Pangkep Regency, South Sulawesi Province, from January 2021 

to December 2021. The target population of this study were infants under 24 months old. The 

accessible population of this study were infants under 24 months old who came to the 

Padanglampe Health Center when the study was conducted. Where the sampling time was 

adjusted to the immunization schedule carried out by the health center. The sample was all 

accessible populations that met the research criteria with the accidental sampling method. The 

data that had been collected was then grouped based on the purpose and type of data, then 

analyzed using a calculator.  

Result and Discussion 

Table 1. Respondent Characteristics 

Gender Percentage (n=9) 

Male 44.44% (4) 

Female 55,55% (5) 

Age Percentage (n=9) 

0-12 Months 88.88% (8) 

12-24 Months 11.11% (1) 
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From the results obtained, there were research subjects consisting of 4 male people (44.44%) 

and 5 female people (55.55%). The age of the respondents who participated was less than 12 

months as many as 8 people and more than 12 months as many as 1 person.  

Table 2. Oae Measurement Results 

OAE Results Refer Pass 

Gender 

Male 

Female 

 

- 

11.11% (1) 

 

44.44% (4) 

44.44% (4) 

Total 1 8 

OAE Results Refer Pass 

Age 

< 3 Months 

3 Months - <6 Months 

6 Months – <12 Months 

12 Months – 24 Months 

 

11.11% (1) 

 

22.22% (2) 

11.11% (1) 

44.44% (4) 

11.11% (1) 

Total 1 8 

The results obtained from OAE measurements based on gender are 1 person with female gender 

has a refer measurement result and 4 other females have pass measurement results. For male 

research subjects, there are 4 people all have pass measurement results. 

For OAE results based on the age of the research subjects, in the age range of less than 3 months 

there was 1 research subject who had a refer measurement result and 2 people with a pass 

measurement result. In the age range of 3 to less than 6 months there was 1 research subject 

who had a pass measurement result. In the age range of 6 months to less than 12 months there 

were 4 research subjects who had a pass measurement result. In the age range of 12 months to 

less than 24 months there was 1 research subject with a pass measurement result. 

There was 1 child (11.11%) aged less than 3 months who had a referral result. The same thing 

was also found at the Hearing and Communication Center of the Community ENT Division of 

the Faculty of Medicine, Airlangga University/ Dr. Soetomo Hospital, Surabaya, identifying 

outpatients with profound SNHL hearing loss in 2004 aged less than 3 months as many as 191 

people and children aged less than 5 months as many as 228 people. 

In a study conducted by Rini Andriani in 2010, it was found that the group of subjects who 

experienced hearing loss were male compared to female with a ratio of 2.5:1, where the 

majority were under 3 months old (57.1%) and had more than 3 risk factors (85.7%). (2)  

In a study conducted by Anthony Stephen Halim in 2021, it was found that out of 872 medical 

records studied, 558 (64.0%) were boys and 314 (36.0%) were girls. The majority (44.8%) of 

children with speech delays were in the 2-year-old age group. Children with speech delays 

accompanied by hearing loss numbered 565 (64.8%) people and those without hearing loss 

were 307 (35.2%). The majority (48.0%) of children with speech delays had profound hearing 

loss. There was an increase in children with speech delays without hearing loss compared to 

those with hearing loss from 1:2.04 in 2017 to 1:1.12 in 2020. (10) 

Conclusion 

Conclusion: There was 1 child who had a referral result in the examination using OAE from a 

total of 9 people who were examined. The age range of children who had referral results was 

less than 3 years with female gender. The age of the babies who were examined varied, 

including 3 children aged less than 3 months, 1 child aged 3 months to less than 6 months, 4 

children aged 6 months to less than 12 months and 1 child aged 12 months to less than 24 

months. 
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Suggestion: It is necessary to increase the age of children for sampling and the location of 

sampling. It is necessary to increase the number of samples and continuous research time for 

more optimal results. 

Acknowledgment 

We would like to thank LP2S UMI for providing financial assistance and support in this 

research. We would also like to thank the Dean and Head of the Faculty of Medicine UMI for 

their support and encouragement. And to the Head of Padang Lampe Health Center and his 

staff who have allowed us to conduct research at Padang Lampe Community Health Center. 

References 

Andriani, R., Sekartini, R., Suwento, R., & Batubara, J. R. (2016). Peran instrumen modifikasi 

tes daya dengar sebagai alat skrining gangguan pendengaran pada bayi risiko tinggi 

usia 0-6 bulan. Sari Pediatri, 12(3), 174-83. 
https://dx.doi.org/10.14238/sp12.3.2010.174-83  

Anil, S. (2019). Screening of Newborns and Infants for Hearing Assessment by OTO Acoustic 

Emission Test in a Rural Area (Master's thesis, Rajiv Gandhi University of Health 

Sciences (India)). 

Appelbaum, E. N., Howell, J. B., Chapman, D., Pandya, A., & Dodson, K. M. (2018). Analysis 

of risk factors associated with unilateral hearing loss in children who initially passed 

newborn hearing screening. International Journal of Pediatric Otorhinolaryngology, 

106, 100–104. https://doi.org/10.1016/j.ijporl.2018.01.024  

Brent, R. L. (2004). Environmental causes of human congenital malformations: the 

pediatrician’s role in dealing with these complex clinical problems caused by a 

multiplicity of environmental and genetic factors. Pediatrics, 113(Supplement_3), 

957-968. 

Brookhouser, P. E. (1996). Sensorineural hearing loss in children. Pediatric Clinics of North 

America, 43(6), 1195-1216. https://doi.org/10.1016/s0031-3955(05)70514-9  

Brookhouser, P. E. (1996). Sensorineural hearing loss in children. Pediatric Clinics of North 

America, 43(6), 1195-1216. 

Choe, G., Park, S. K., & Kim, B. J. (2023). Hearing loss in neonates and infants. Clinical and 

Experimental Pediatrics, 66(9), 369. https://doi.org/10.3345/cep.2022.01011  

Delianti, N., Fajri, N., Sriasih, N. K., Septiana, N., Rahayuningsih, S. I., Fazrina, A., ... & 

Nabilah, I. (2023). Buku Ajar Keperawatan Anak. PT. Sonpedia Publishing Indonesia. 

Halim, A. S., Limantara, E., & Diarsvitri, W. (2021). Delayed Speech Dengan Dan Tanpa 

Gangguan Pendengaran Pada Anak Usia 6 Bulan Sampai 3 Tahun Di Jala Puspa 

RSPAL Dr. Ramelan Surabaya Periode 2017-2020. Jurnal Kesehatan Andalas, 10(2), 

70-74. http://dx.doi.org/10.25077/jka.v10i2.1710  

Hall, J. W., & Antonelli, P. J. (2001). Assessment of peripheral and central auditory 

function. Head and Neck Surgery-Otolaryngology. 3rd ed. Lippincott, Philadelphia: 

Wiliams and Wilkins, 1666. http://dx.doi.org/10.13140/RG.2.2.20180.37762  

Hamzah, N. F. A., Umat, C., Harithasan, D., & Goh, B. S. (2021). Challenges faced by parents 

when seeking diagnosis for children with sensorineural hearing loss. International 

journal of pediatric otorhinolaryngology, 143, 110656. 

https://doi.org/10.1016/j.ijporl.2021.110656  

Kochhar, A., Hildebrand, M. S., & Smith, R. J. (2007). Clinical aspects of hereditary hearing 

loss. Genetics in Medicine, 9(7), 393-408. 

https://dx.doi.org/10.14238/sp12.3.2010.174-83
https://doi.org/10.1016/j.ijporl.2018.01.024
https://doi.org/10.1016/s0031-3955(05)70514-9
https://doi.org/10.3345/cep.2022.01011
http://dx.doi.org/10.25077/jka.v10i2.1710
http://dx.doi.org/10.13140/RG.2.2.20180.37762
https://doi.org/10.1016/j.ijporl.2021.110656


ISSN 2721-1215 (Print), ISSN 2721-1231 (Online) 

Copyright © 2025, Journal La Medihealtico, Under the license CC BY-SA 4.0 237 

https://doi.org/10.1097/gim.0b013e3180980bd0  

Kumar, A., Gupta, S. C., & Sinha, V. R. (2017). Universal hearing screening in newborns using 

otoacoustic emissions and brainstem evoked response in eastern Uttar Pradesh. Indian 

Journal of Otolaryngology and Head & Neck Surgery, 69(3), 296–299. 
https://doi.org/10.1007/s12070-017-1081-x  

Lang-Roth, R. (2014). Hearing impairment and language delay in infants: Diagnostics and 

genetics. GMS current topics in otorhinolaryngology, head and neck surgery, 13, 

Doc05. https://doi.org/10.3205/cto000108  

Lieu, J. E. C. (2013). Unilateral hearing loss in children: speech-language and school 

performance. B-ENT, 107. 

Magnuson, M., & Hergils, L. (2000). Late diagnosis of congenital hearing impairment in 

children:: The parents’ experiences and opinions. Patient education and 

counseling, 41(3), 285-294. https://doi.org/10.1016/S0738-3991(99)00117-2  

Nozza, R. J. (2001). Screening with otoacoustic emissions beyond the newborn period. 

In Seminars in Hearing (Vol. 22, No. 04, pp. 415-426). Copyright© 2001 by Thieme 

Medical Publishers, Inc., 333 Seventh Avenue, New York, NY 10001, USA. Tel.:+ 1 

(212) 584-4662. http://dx.doi.org/10.1055/s-2001-19114  

Nugraha, R. P., Windarti, W., & Handini, M. (2022). Pemeriksaan Skrining Pendengaran Pada 

Anak Dengan Gangguan Bicara. Jurnal Inovasi dan Terapan Pengabdian 

Masyarakat, 2(1), 1-7. https://doi.org/10.35721/jitpemas.v2i1.40  

Olusanya, B. (2015). Screening for neonatal deafness in resource-poor countries: Challenges 

and solutions. Research and Reports in Neonatology, 5, 51–64. 
http://dx.doi.org/10.2147/RRN.S61862  

Perhati-KL. (2019). Sarana dan prasarana alat kesehatan dan SDM dalam pelayanan THT-

KL di Indonesia (Edisi pertama). Jakarta. 

Purnami, N., Dipta, C., & Rahman, M. A. (2018). Characteristic of infants and young children 

with sensorineural hearing loss in dr. Soetomo Hospital. ORLI, 48(1), 1. 

https://doi.org/10.32637/orli.v48i1.251  

Raeisi, R., Moradi, A., Rahmani, K., Ameri, P., & Shalchi, Z. (2022). Risk factors for hearing 

loss in infants: a systematic review. Journal of Advances in Medical and Biomedical 

Research, 30(140), 200-210. http://dx.doi.org/10.30699/jambs.30.140.200  

Sarah, J. L. (2017). Perancangan rumah sakit khusus THT di Kab. Sidoarjo dengan pendekatan 

arsitektur sensori (Doctoral dissertation, Universitas Islam Negeri Maulana Malik 

Ibrahim). 

Uleng, A. T., Rahardjo, S. P., Djamin, R., Savitri, E., Punagi, A. Q., & Febriani, A. D. B. 

(2015). Analysis of Hearing Loss and Deafness in Infants Three Months of Age with 

a History of Otoacoustic Emission (OAE)“Refer” The Neonatal Period at Dr. Wahidin 

Sudirohusodo Hospital Makassar. Age (day), 18(21), 46-2. 

 

https://doi.org/10.1097/gim.0b013e3180980bd0
https://doi.org/10.1007/s12070-017-1081-x
https://doi.org/10.3205/cto000108
https://doi.org/10.1016/S0738-3991(99)00117-2
http://dx.doi.org/10.1055/s-2001-19114
https://doi.org/10.35721/jitpemas.v2i1.40
http://dx.doi.org/10.2147/RRN.S61862
https://doi.org/10.32637/orli.v48i1.251
http://dx.doi.org/10.30699/jambs.30.140.200

