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ABSTRACT:

Background: Hearing loss in hewborns or congenital deafness can be caused by failure to develop one or more parts of the auditory
system or cessation of the development process at a certain stage.

Method: This research is included in the type of analytical observational research using a cross-sectional study design. The research
was conducted at Audiology Outpatients, Dr. Soetomo Academic Hospital Surabaya. The parents of the baby agreed that their child
would be included in the research (informed consent). Meanwhile, the exclusion criteria were external and middle ear disorders,
OAE, AABR and BERA examinations could not be carried out due to non-technical factors, the patient's condition was unstable,
and the results of the first examination showed PASS.

Results: Based on gender, the majority were boys with 18 babies (60%) compared to girls with 12 babies (40%). The most common
hearing loss screening results were Pass, namely 23 people (76.7%) in the right ear and 24 people (80%) in the left ear. The history
of disease which is a risk factor is asphyxia, namely 26 people (87%) and 4 people (13%) with jaundice.

Conclusion: Our research revealed that there were still patients with Refer results. Therefore, screening and follow-up for babies at
risk of hearing loss.
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INTRODUCTION

Hearing loss in newborns or congenital deafness can be caused by failure to develop one or more parts of the auditory system or
cessation of the development process at a certain stage. Apart from that, there are also several factors that can cause the degeneration
of the hearing development mechanism (Arpino et al., 2010). Hearing impairment or deafness is a disability that is difficult to detect
early on, for this reason we need an examination method that is easy and fast to carry out so that the disorder can be recognized
early so as not to cause delays in the development of speech, language and cognitive abilities (HTA Indonesia, 2010).

Hearing screening is very important because 50% of newborns with risk factors experience hearing loss from birth. Based on these
considerations, efforts to carry out early detection of hearing loss in babies have been established through the Newborn Hearing
Screening (NHS) program. Otoacoustic Emission (OAE) and Automated Auditory Brainstem Response (AABR) examinations are
the gold standard for early detection of hearing loss in babies (Suwento, Zizlavsky & Hendarmin, 2007). So far, it has only reached
the screening stage, not yet at the follow-up stage.

Judging from the prevalence in 2019, losses due to untreated hearing loss reached around 1 trillion international dollars. If it is not
addressed immediately, the number of sufferers will continue to increase (WHO, 2021c). The prevalence of hearing loss in the world
in 2019 was around 1.5 billion people, with 430 of them experiencing moderate to severe impairment (WHO, 2021c). There are 34
million child sufferers (WHO, 2021a). According to the results of Basic Health Research (Riskesdas) by the Ministry of Health's
Health Research and Development Agency (Balitbangkes) in 2018, 0.11% of children aged 24-59 months in Indonesia experienced
congenital hearing loss (Pusdatin, 2019).

Early detection of hearing loss in children is important, however there are problems, namely parents sometimes do not realize that
their child has hearing loss and assume their child is autistic or hyperactive because they often do not respond to what their parents
say, so the child's actions are difficult to control. Parents only become aware when their child does not respond to loud sounds or is
late in speaking (Jauhari, 2020). A study in India explained that congenital sensorineural hearing loss could only be detected and
observed by parents when children were 6-12 months old, even though interventions using cochlear implants had better results if
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carried out before the age of 12 months (Shrivastava and Gupta, 2018; The Joint Committee on Infant Hearing, 2019).

As a preventive measure, WHO recommends screening for newborns and infants in order to detect congenital hearing loss early, so
that management can be carried out as soon as possible (WHO, 2021c). The Joint Committee on Infant Hearing (JCIH) introduced
the Universal Newborn Hearing Screening (UNHS) program and the "1-3-6 Plan™ format which means that all babies born, both
with and without risk factors, will be screened before being discharged from the hospital and no later than 1 month of age, receive
confirmation of hearing loss no later than 3 months of age, and must receive intervention no later than 6 months of age (Joint
Committee on Infant Hearing, 2007).

Based on the above, this research was carried out to determine the importance of screening and follow-up of babies with a high risk
of hearing loss at the Audiology Polytechnic of Dr. RSUD. Soetomo Surabaya.

METHODS

This research is included in analytical observational research using a cross-sectional study design. The research was conducted at
Audiology Outpatients, Community ENT Division, Department of Health Sciences, ORL-HNS Dr. Soetomo Academic Hospital
Surabaya. Data collection will begin in November 2023 and continue until the sample size is met.

The research samples were babies at the Audiology Outpatient, Community ORL-HNS Division, ORL-HNS Health Sciences
Department, Dr. Soetomo General Academic Hospital Surabaya, which has met the research criteria. The inclusion criteria were
high-risk babies in the Audiology outpatient, Community ORL-HNS Division, ORL-HNS Dr. Soetomo Surabaya. The parents of
the baby agreed that their child would be included in the research (informed consent). Meanwhile, the exclusion criteria were
external and middle ear disorders, OAE, AABR and BERA examinations could not be carried out due to non-technical factors, the
patient's condition was unstable, and the results of the first examination showed PASS.

Research samples were taken by consecutive sampling until the minimum sample size was met. The ethics committee, RSUD Dr.
Soetomo Surabaya, has tested this research for ethical suitability with ethical number 1066/KEPK/V11/2024.

RESULT

The research results aim to determine the importance of screening and follow-up for babies with a high risk of hearing loss at the
Audiology Polytechnic of Dr. Soetomo Hospital, Surabaya. The results of calculations and observations of all parameters studied
are presented in the form of a table below:

Table 1. Characteristics of Sex

Sex n (frequency) Percentage (%)
Male 18 60 %

Female 12 40 %

Total 30 100 %

Characteristics of 30 babies who underwent screening and follow-up examinations at high risk of hearing loss. Based on gender,
the majority were boys with 18 babies (60%) compared to girls with 12 babies (40%) (Table 1)

Table 2. Distribution of OAE examination

OAE examination AD AS

Pass 23 (76.7%) 24 (80 %)
Refer 7 (23.3%) 6 (20%)
Total 30 (100 %) 30 (100 %)

Based on the data above, the most common hearing loss screening results were Pass, namely 23 people (76.7%) in the right ear and
24 people (80%) in the left ear (Table 2).

Table 3. Distribution of Disease History

History of diseases n (frequency) Percentage (%)
Asfiksia 26 87 %

Ikterus 4 13%

Total 30 100 %

Based on the data above, the history of disease which is a risk factor is asphyxia, namely 26 people (87%) and 4 people (13%) with
jaundice (Table 3).
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DISCUSSIONS

Hearing loss in children needs to be detected as early as possible considering the important role of hearing function in the process
of speech development. Identify hearing loss early by observing the child's reaction to sounds or testing hearing function using
simple methods and equipment. Hearing tests on children cannot be postponed just because the child's age does not allow for a
hearing test. Without a hearing screening program, hearing loss is only discovered at the age of 18 — 24 months (Hieber, 2013).
Ideally, a hearing screening program is carried out on all babies and children, whether they have risk factors for hearing loss or not
(Universal Newborn Hearing Screening). The gold standard in the hearing screening program is through OAE (Otoacoustic
Emission) and BERA (Brainstem Evoked Response Audiometry) examinations. The condition of the inner ear, especially the hair
cells in the cochlea, is a very important organ in the hearing process. So the modality that can be used to find out is OAE. If abnormal
OAE results are obtained during the examination, the examination can be continued with BERA, until finally objective results are
obtained regarding the hearing condition of the baby/child (Wiryadi et al., 2019).

Many factors can cause hearing loss and can occur in all age groups, including babies and children. Babies with asphyxia and
neonatal jaundice are at greater risk of hearing loss. Sometimes hearing loss in infants and children can be accompanied by mental,
emotional or developmental fascial disorders, which will have an impact on hampering the child's cognitive, emotional and social
communication development (Susyanto et al., 2015; Girsang et al., 2022). Decreased hearing ability or deafness in babies/children
will cause an inability to hear with or without loudspeakers, so it can have a big impact on the child's development (Susyanto et al.,
2015). To minimize the effects of hearing loss on children's development and educational attainment, it is very necessary to carry
out early detection and intervention for this condition (Nugraha et al., 2022).

Based on several studies, it is said that half of cases of hearing loss can be avoided through primary prevention. Hearing loss in
children can generally cause speech and language disorders (Nugraha et al., 2022). Therefore, early detection, especially at 6 months
of age, followed by appropriate intervention within 2 months, provides better results in language, speech and social emotional
development. Early habilitation is also highly recommended considering that the best brain development in children occurs at the
age of 2-4 years (Girsang et al., 2022).

CONCLUSION
Our research revealed that there were still patients with Refer results. Therefore, screening and follow-up for babies at risk of hearing
loss at the Audiology Outpatients of Dr. Soetomo Hospital, Surabaya, are very much needed as a preventive measure.
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