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ABSTRACT

Sensorineural Hearing Disorder in children could give a significant impact on everyday life and would
cause loneliness, isolation, and frustration on children. Perinatal risk factors are important to note
because they could be detected from newborn and could be an indication for the baby to do the
screening. The purpose of hearing screening in newborns is to find hearing loss as early as possible so
that habilitation can be done immediately. The purpose of this study was to describe perinatal period as
risk factors for Sensorineural Hearing Disorder in children. The subjects of this study were children who
has done BERA examinations at the Otolaryngology (ENT) Polyclinic of Abdul Wahab Sjahranie
Hospital in Samarinda from January 2017 – June 2019. The design of this study was observational
descriptive with cross-sectional method. There were 65 children as sample which consisted of 39 (60%)
boys and 26 (40%) girls. BERA examination age that was found in this study has not reached the optimal
standard if it is referring to the JCIH standard with the most age group is 3 years old. 37 (56.9%) children
suffered from Sensorineural Hearing Disorder. 27 (41.5%) children had perinatal risk factors. The most
common risk factors was jaundice which the researchers found on 11 (16.9%) children. 20 (30.8%)
children who have perinatal risk factors and Sensorineural Hearing Disorder with the most common
risk factor is LBW are as many as 10 (15.4%).
Keywords: Sensorineural Hearing Disorder, perinatal period, risk factors

INTRODUCTION
Sensorineural Hearing Disorder in children could have a significant impact on daily life and
would cause loneliness, isolation, and frustration on children. This would also have an impact on patient
productivity and living costs. According to 2007 World Health Organization (WHO) data, the
prevalence of hearing loss in the Indonesian population was estimated at 4.2% or around 9.3 million
residents. In 2018, the WHO said there were 466 million people in the world suffering from hearing
loss of which 34 million were children 1.
Hearing loss has no clinical manifestations that appear on the physical sufferer. Newborns who
experience hearing loss look normal, can even reach the stage of babbling, so it is not easy to detect 2.
Generally, parents are only aware of hearing loss in children when the children have no response to loud
noise, having speech delay or unable to speak. The Joint Committee on Infant Hearing (JCIH) in
2007 recommended screening all infants who had a risk factor at least once at the age of 24 to 30
months3.
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Hearing loss in infants can be caused by a disturbance in the perinatal period. Risk factors
obtained during the perinatal period itself can be low birth weight (LBW), jaundice, premature birth and
asphyxia. These four conditions have an important influence on auditory function in early infancy.
Perinatal risk factors are important to note because they can be detected from newborn and can be an
indication for the baby to do a screening. The purpose of hearing screening in newborns is to detect
hearing loss as early as possible so that habilitation can be done immediately 4,5. Brainstem Evoked
Response Audiometry (BERA) is an effective and non-invasive way to assess the functional status of
the auditory nerve and brain stem sensory auditory pathways. BERA has a sensitivity of 100% and a
specificity of 91% 6.
Based on the background above, researchers were interested in examining the perinatal period
as a risk factor for Sensorineural Hearing Disorder in children at the Otolaryngology (ENT) Polyclinic
of Abdul Wahab Sjahranie Hospital in Samarinda.

MATERIAL AND METHOD
This was a descriptive study with a cross-sectional method. The sample of this study was all
pediatric patients who performed ABA examination at the Otolaryngology (ENT) Polyclinic of Abdul
Wahab Sjahranie Hospital in Samarinda in January 2017 - June 2019 that met the criteria. The data
were primary data from interviews with parents/guardians of patients as interviewees and secondary
data were from patient medical records. This research used purposive sampling. The inclusion criteria
in this study was the age between 0 - 12 years. Exclusion criteria were the patient who had a history of
risk factors during the prenatal or postnatal period and the subject medical record was incomplete. The
variables of this study were Sensorineural Hearing Disorder, LBW, premature birth, neonatal jaundice,
and asphyxia. This research was conducted at Otolaryngology (ENT) Polyclinic of Abdul Wahab
Sjahranie Hospital in Samarinda from August to September 2019. Data was tabulated using the
Microsoft Office Excel 2019. The presentation of the data was displayed in tabular and narrative forms.

RESULTS AND DISCUSSION
In this study, researchers got 65 subjects out of 129 children. Based on the age of the child at
the time of examination in Table 1, the samples mostly were 3 years as many as 17 (26.2%) children.
The oldest was 7 years with 4 (6.2%) children, while the youngest was 0 years, 1 (1.5%) children. The
age of examination obtained in this study has not reached the optimal standard when referring to the
JCIH standard. According to the JCIH standard, hearing loss in children must be detected at less than 3
months of age and carried out habilitation before the age of 6 months 3.
Table 1. Characteristics of Samples by Children’s Age at Examination
Age
(Year)
0
1
2
3
4
5
6
7
Total

Total

Percentage
(%)
1.5
9.2
24.6
26.2
18.5
7.7
6.2
6.2
100

1
6
16
17
12
5
4
4
65

Based on Table 2, the number of girl experiencing Sensorineural Hearing Disorder is higher
than the boys, which is 21 (32.3%) children. This is in line with the research of Bambang and Asti
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(2014) who found that girl experienced more Sensorineural Hearing Disorder than boy7. The influence
of certain gender on hearing loss is related to x-linked genetic factors, depending on the genetic factors
of parents8.
Table 2. Sample Characteristics
Risk Factors
Gender
Boy
Girl
Perinatal Period
Yes
No
LBW
Yes
No
Premature
Yes
No
Neonatal Jaundice
Yes
No
Asphyxia
Yes
No

Sensorineural Hearing Disorder
Yes (N: 37)
No (N: 28)

Total

16 (24.6%)

23 (35.4%)

39 (60%)

21 (32.3%)

5 (7.7%)

26 (40%)

20 (30.8%)
17 (26.1%)

7 (10.8%)
21 (32.3%)

27 (41.5%)
38 (58.5%)

10 (15.4%)
27 (41.5%)

0 (0%)
28 (43.1%)

10 (15.4%)
55 (84.6%)

2 (3.1%)
35 (53.8%)

3 (4.6%)
25 (38.5%)

5 (7.7%)
60 (92.3%)

9 (13.8%)
28 (43.1%)

2 (3.1%)
26 (40%)

11 (16.9%)
54 (83.1%)

6 (9.2%)
31 (47.7%)

2 (3.1%)
26 (40%)

8 (12.3%)
57 (87.7%)

Characteristics of the sample based on risk factors in the perinatal period are determined by samples
that have at least one of the factors such as LBW, premature, neonatal jaundice, asphyxia, or trauma
during labour. Historical data on this risk factor was taken from interviews. The interviewees were
parents/guardians of the sample who met the sample criteria.
The total number of samples with perinatal risk factors was 27 (41.5%) children. The most common
risk factor for all subjects was neonatal jaundice as many as 11 (16.9%) children. The number of
subjects who had perinatal risk factors and experienced sensorineural hearing disorder were 20 (30.8%)
children. The most common risk factor for children with sensorineural hearing disorder was LBW
experienced by 10 (15.4%) children.
In LBW, the patient might experience hypoglycaemia, hypernatremia, asphyxia and hypoxia which
have an impact on various vital organs and organs of Corti and it can cause disruption of hair cell
function in the cochlea4. Low birth weight also indicates that intrauterine fetal development cannot
occur optimally. This affects the development of intrauterine and central nervous system. Premature
birth and LBW have factors that are difficult to distinguish, so these two factors are closely related 9.
Neonatal jaundice is a clinical manifestation of high levels of bilirubin in the blood or so-called
hyperbilirubinemia. Hyperbilirubinemia is neurotoxic because the bilirubin can cross the blood barrier
and is deposited in the ventrococlear nuke, then manifests as sensorineural hearing disorder 10,11.
Newborns with indirect bilirubin levels  20 mg/dL have a risk of experiencing sensorineural hearing
disorder12.
The brain is more susceptible to anoxia than the ear and both are more at risk of damage after
prolonged, pre-, peri- and post-natal hypoxia than pure hypoxia during birth labor12. Asphyxia can cause
inner hair cell hyperpolarization which can reduce the amount of transmitter release resulting in
decreased nerve activity. In addition, asphyxia can also cause an increase in glutamate and disruption
of the apoptotic process. If it occurs in the auditory nerve, it can cause hearing disorder14.
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CONCLUSION
The conclusion of this research is according to BERA examination, the age obtained in this
study has not reached the optimal standard if it is referring to the JCIH standard with the most age group
is 3 years old. 37 (56.9%) children suffered from Sensorineural Hearing Disorder. 27 (41.5%) children
had perinatal risk factors. The most common risk factors was jaundice which the researchers found on
11 (16.9%) children. 20 (30.8%) children who have perinatal risk factors and Sensorineural Hearing
Disorder with the most common risk factor is LBW are as many as 10 (15.4%).
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