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ABSTRACT

Background. Hearing screening for school-aged children is crucial to identify cases missed by newborn screening,
detect delayed-onset hearing loss, and address middle ear conditions that can cause hearing impairment. This is
particularly important for children with special educational needs, who may present atypical developmental patterns,
increasing their risk for undetected hearing issues.

Objective. This study aimed to determine the prevalence of hearing problems among students enrolled in inclusive
classes at selected public special education (SPED) schools in llocos Norte, Philippines, during the 2023-2024
academic year.

Methods. Fifty-six (56) children aged 6 to18 years old with various disabilities, with or without medical diagnoses,
were screened using a protocol that included visual inspection, otoscopy, tympanometry, screening pure tone
audiometry (PTA), and transient evoked otoacoustic emissions (TEOAE). Children unable to complete the tests were
classified as "unable to test" (UTT) and included in the analysis.

Results. Out of 56 participants, 15 (26.79%) had otologic problems, with impacted cerumen being the most common
issue (19.61%). Sensorineural hearing loss (93.33%) was more prevalent than conductive hearing loss (6.66%), with
severity ranging from mild (33.33%) to moderate (6.66%) to profound (60%). Children with autism spectrum disorder
(ASD) showed the highest UTT rates. Compliance was higher for TEOAE (72.72%) compared to screening PTA
(52.72%). There was an overall 78% average compliance with all procedures.

Conclusion. The study highlights a significant prevalence
of hearing problems among children with disabilities,
emphasizing the importance of early detection.
Prioritizing otoscopy, tympanometry with ipsilateral
acoustic reflex testing, and TEOAE may improve
screening efficiency and compliance in this population.
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As of 2024, the World Health Organization reports
that 430 million people worldwide, including 34 million
children, are affected by hearing loss, with half of these
cases being preventable.! In the Philippines, hearing loss
is both more prevalent and more severe compared to high-
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income countries, with 15% of the population, including
7.5% of children, suffering from moderate or worse hearing
loss.* This condition can deeply impact children's attention,
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learning, and social interactions, making early detection and
intervention crucial.>®

Individuals with disabilities often have limited access to
hearing care and a higher prevalence of undiagnosed hearing
loss.”® A 2023 study in Singapore found that 10.8% of
children with disabilities had hearing loss, with higher rates of
bilateral loss in those with autism (ASD) and global develop-
mental delay (GDD).” Children with disabilities, parti-
cularly those with ASD or Attention Deficit Hyperactivity
Disorder (ADHD), are at even greater risk for undiagnosed
hearing loss, often due to limited access to screenings and a
lack of awareness.”1%12

Neonatal screening is effective for detecting hearing
loss, but ongoing monitoring throughout the school years is
essential for continuous care. High-income countries with
early detection programs demonstrate that early screening
and support improve developmental outcomes for children
with hearing impairments.’** In the Philippines, there is
no standardized protocol for hearing screenings in school-
aged children, particularly for those with special health and
educational needs, leading to the potential undetected or
delayed-onset hearing loss.!>1

The absence of consistent hearing screening practices,
including mandated or recommended routine screening
at specific ages even in the absence of symptoms, results in
many children, especially those with special needs, remaining
undetected and not receiving timely intervention. When left
untreated, it can cause speech delays, academic difficulties,
and emotional challenges, underscoring the importance of
early hearing screenings to improve language skills, academic
success, and overall quality of life.’

Efforts have been made to establish screening programs
for school-aged children in the country; however, no such
programs have been implemented in SPED or the Ilocos
Region.’ As a result, children with special needs are often
overlooked. Increased research and greater awareness are
essential to improving hearing care for this vulnerable
population.

Operational Definition of Terms

Age Groups — for this study, participants were classified
based on chronological age as follows: Middle Childhood,
6 to 11 years; Early Adolescence, 12 to 14 years; and Late
Adolescence, 15 to 18 years.

Hearingloss — any frequency greater than the 4FA given
at presentation levels of 25 dBHL at 500 Hz, 20 dB HL at
1000 Hz, 2000 Hz, and 4000 Hz.

Hearing problem — also known as hearing loss or hearing
impairment.

Learner Information System (LIS) — is the centralized
database of the Department of Education (DepEd) that
collects and manages information on learners, including
demographics, enrollment, and special education needs, to
support planning and inclusive education programs.

Otologic Problem — refers to any condition, disorder, or
abnormality involving the outer ear, middle ear, or inner ear
structures. For this study, an otologic problem includes issues
such as impacted cerumen, otitis externa, otitis media, and
microtia.

Off-site referral — referral to Mariano Marcos Memorial
Hospital and Medical Center

School-aged children — includes children enrolled in
grades 1 to 12 with a chronological age of 6-18 years old as
defined by the DepEd.

OBJECTIVES

'This study aimed to determine the prevalence of hearing
problems among school-aged children enrolled in inclusive
Special Education (SPED) classes in selected public schools
in Ilocos Norte who participated in a hearing screening pro-
gram conducted from August 2023 to February 2024 through
funding from the Department of Science and Technology—
Philippine Council for Health Research and Development
(DOST-PCHRD). Specifically, the study described the
demographic characteristics of participating children,
characterized the spectrum of otologic conditions identified
during screening, and determined hearing status using the
four-frequency average (4FA). It also examined the presence
of established risk factors for hearing loss based on the criteria
of the American Speech-Language-Hearing Association
(ASHA) and determined the proportion of children who
were unable to complete the hearing screening procedures.
'The findings are intended to provide baseline epidemiologic
data to inform school-based hearing screening initiatives and
support the development of evidence-based hearing health
programs for children enrolled in inclusive SPED settings.

METHODS

Research Design

A descriptive cross-sectional study design was utilized
to determine the prevalence of hearing problems among
school-aged children enrolled in the inclusive class in the
public SPED in Ilocos Norte for the school year 2023-2024
who participated in the hearing screening program funded

by DOST-PCHRD.

Research Setting

The study was conducted in selected public special
education schools in Ilocos Norte, which include Catalino
Acosta Memorial Elementary School (CAMES) located in
Brgy.17, Tabug, Batac City; A.P. Santos Elementary School
(A.P. Santos) located in Brgy 4, San Guillermo, Laoag City;
Bacarra Special Education Center (BSEC) in Brgy. 1, Sta.
Rita, Bacarra, and Badoc South Central School (BSCS)
located in Brgy. 2, Garreta, Badoc. The schools were selected

based on the list provided by the National Council on
Disability Affairs (NCDA) in Ilocos Norte.
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Study Participants

Participants of the study included school children
aged 6 to 18 years old enrolled in public special education
elementary schools in Ilocos Norte under the inclusive class.
These children have been identified as learners with disabi-
lities through prior medical diagnoses and teacher ratings
in the Multi-Factored Assessment Tool (MFAT) and Early
Childhood Care and Development of the Philippines DepEd.

Inclusion Criteria

All students from inclusive classes of selected special
education schools were invited to participate. Learners with
formal diagnoses from licensed professionals were verified
through school records, including psychoeducational and
medical evaluation reports and eligibility documents, in line
with DepEd guidelines. Learners without formal diagnoses
but showing functional indicators of learning disabilities were
identified using the Learner Information System (LIS), which
classifies learners as either clinically diagnosed or displaying
disability symptoms based on the International Classification
of Functioning (ICF)."” SPED teachers accessed the LIS
and provided classification information to the research
team. Identification was further supported by structured
teacher observations, developmental assessments, and referral
records, ensuring a methodologically rigorous, dual-criteria
approach. All records were reviewed by school authorities for
verification but not retained by the researchers to maintain
confidentiality. 7 Participants only included students whose
parents or legal guardians assented to their participation in
the hearing screening protocol.

Exclusion Criteria

The study excluded students who were enrolled in the
self-contained, resource room, and mainstreaming classes
of the school as determined using official school records.
Participants who had underlying conditions that make
them vulnerable to severe illnesses due to COVID-19, such
as bronchial asthma and cardiovascular diseases, were also
excluded from the study as determined health documentation
submitted to the school, as well as reports teachers. Class
placement exclusions were verified via enrollment lists, while
health-related exclusions were based on medical records
or health reports maintained by the school. No clinical
assessments were conducted by the research team. The ability
to follow commands was not a part of the exclusion criteria.
Finally, participants whose parents or legal guardians did not
assent to hearing screening were not included in the study.

Withdrawal Criteria

Participants and their parents were able to withdraw
their participation from the study at any point during the
conduct of the study without any consequences regarding
their education or access to future health services.

Sample Size and Sampling Technique

'The study employed purposive sampling, a non-proba-
bility sampling method in which participants were selected
based on their enrollment in SPED inclusive classes
in specific schools in Ilocos Norte that participated in the
hearing screening program conducted by the DOST-
Philippine Council for Health Research and Development
(DOST-PCHRD). These public elementary schools in
Ilocos Norte were chosen because they are listed by the
National Council on Disability Affairs. There were 25
students enrolled in the SPED inclusive class at CAMES, 22
at BSSC, 17 at AP Santos, and 15 at BSEC, but out of the
total 79 eligible children enrolled, only 56 participants were
given assent to the study.

Data Collection

Hearing Screening Environment

In locating the screening environment prior to tympa-
nometry, screening PTA, and TEOAE, the ambient sound
in each test room was determined using a sound level meter
(NOYAFA-NF 562) in an unoccupied room. Hearing tests
were conducted only if the ambient noise was 50 dBA or less,
as suggested by Gloria-Cruz.' The screening environment
did not exceed 50 dBA from 500, 1000, 2000, and 4000
Hz as measured by the sound level meter. Whenever the
environment failed the listening check, the room selection was
changed, or the screening was postponed until the appropriate
acoustics of the screening environment were ensured.

Hearing Screening Protocol

Screeners administering visual inspection and otoscopy,
tympanometry, and TEOAE were second year otorhino-
laryngology-head and neck surgery (ORL-HNS) residents
from Mariano Marcos Memorial Hospital and Medical
Center (MMMHMC) Ilocos Norte who had been provided
4 hours of relevant training on administering and recording
their assigned procedures. An external audiometrist was
employed to administer the screening PTA. The screening
process began with visual inspection and otoscopy using a
Welch Allyn Otoscope. Children with detected ear abnormalities,
such as impacted cerumen and ear infections, received
management and were scheduled for a repeat screening after
one week. Tympanometry with the Amplivox Otowave 102
was conducted for those with normal otoscopic findings,
and only those with normal results proceeded to screening
PTA and TEOAE. Any tympanometric abnormalities were
also managed, with a follow-up screening after one week. In
screening PTA using Resonance r07a Audiometer, tones were
presented at 25 dB HL 500 Hz, 20 dB HL at 1000 Hz, 2000
Hz, and 4000 Hz. If the child did not respond to at least one
of the frequencies at the specified intensity level, they were
considered to have failed in screening audiometry. If there
were no responses at the specified levels, the audiometrist was

allowed to obtain a threshold utilizing the Modified Hughson-
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Westlake down-up method. Children with “REFER” on
TEOAE using Resonance r140 proceeded to oft-site referral,
specifically auditory brainstem response (ABR) and formal or
diagnostic PTA. No further screening and intervention were
done among children with normal results.

Data Analysis

'The data collected underwent analysis using the Statistical
Package for the Social Sciences (SPSS) Version 21 software.
'This analysis used frequency and percentage to determine the
prevalence of hearing problems, the various types of hearing
problems, hearing thresholds, and risk factors. Descriptive
statistics, including mean, median, and mode, were used to
determine the demographic characteristics of the children.
Additionally, frequency was used to illustrate the number of
children who were unable to complete the hearing tests.

RESULTS

'This study examined the prevalence of hearing problems
among school-aged children in public SPED inclusive classes
in Ilocos Norte. Children unable to complete the hearing exam
were classified as "unable to test" (UTT). Figure 1 outlines
the hearing screening protocol, UTT counts per procedure,
the number of children referred for medical management, and
the number of children re-screened per procedure.

Participants Demographics

Most participants are male (58.93%), with most in
middle childhood (69.64%), followed by early adolescence
(25%) and late adolescence (5.36%). Most participants are
in Primary Levels (78.57%). Of the students, 64.29% have
a medical diagnosis, with ASD being the most common
diagnosed condition (30.36%), while intellectual disability
(ID) is the most common undiagnosed condition (17.86%).
Nearly half (48.21%) live with extended families, and 46.42%
live with nuclear families. Additionally, 67.85% of participants
come from low-income families. Table 1 summarizes the
demographic profile of the participants.

Medical and Otologic Findings

A total of 112 ears were examined, with 98.11%
showing bilateral normal visual inspection results. Only
one individual was diagnosed with bilateral microtia, and
they were immediately referred for medical and audiologic
management. All children completed the visual inspection,
and 91.07% completed the otoscopy. Bilateral normal
findings were observed in 60.78% of children, while the most
common abnormalities were bilateral impacted cerumen
(19.61%), unilateral impacted cerumen (13.73%), and acute
otitis externa (3.92%). Children with impacted cerumen and
acute otitis externa received treatment and were re-evaluated
after a week. One child was referred off-site for continued

Table 1. Demographic Characteristics of the Participants

Demographic characteristic Frequency (N = 56) Percentage (%)
Sex Male 33 58.93
Female 23 41.07
Age (years) Middle Childhood (6-11) 39 69.64
Early Adolescence (12-15) 14 25.00
Late Adolescence (16-18) 3 5.36
Grade level Primary level (Grades 1-4) 44 78.57
Intermediate level (Grades 5-6) 12 21.43
Disability ASD 17 30.36
(with diagnosis) ID 11 19.64
HI 3 5.36
ADHD 3 5.36
\! 1 1.76
MPD 1 1.76
Disability ID 10 17.86
(without diagnosis)  H|+ASD 6 10.71
ASD 3 5.36
HI 1 1.76
Family type Extended family 27 48.21
Nuclear 26 46.42
Single parent 2 3.57
Stepfamily 1 1.78
Monthly family Low income (9,250.00 - 19,040.00) 38 67.85
income (PhP) Lower middle (19,040.00 - 38,080.00) 7 12.50
Middle income (38,080.00 - 66,640.00) 6 10.71
Poor (<9,520.00) 5 8.92
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Assessed eligible for
hearing screening
(N=56)

Visual
Inspection

Able to finish

Visual Inspection
(N=56)

Unable to finish
Otoscopy
(N=5)

Otoscopy

Able to finish
initial otoscopy
(N=51)

Re-screened
for otoscopy

Referred
for management

(N= 20) (N= 20)

Unable to finish
Tympanometry
(N=15)

Tympanometry

Unable to finish
screening PTA
(N=26)

Screening PTA

Unable to
finish OAE
(N=15)

END

RBle 1o Tinish
Tympanometry
(N=40)

———

Relerred

for management

(N=20)

Able to finish
Screening PTA
(N=29)

Able to finish
TEOAE
(N=40)

Figure 2. Hearing screening protocol and the number of UTTs.

*Excluded 1 after otoscopy due to microtia

follow-up due to recurring ear discharge despite treatment at
the school. Table 2 shows the initial otologic findings among
the participants.

Of the children assessed, 33.92% had a history of ear
issues, primarily impacted cerumen and acute otitis externa.
For children with different conditions in each ear, such as
cerumen in one ear and externa in the other, both conditions
were recorded separately and included in the overall prevalence
of otologic problems. Regarding prior hearing assessments,

57.14% underwent Newborn Hearing Screening (NBHS)

with unrecalled results, while 28.7% had formal or diagnostic
PTA and ABR tests, also with unrecalled results. 10.71% had
no prior hearing evaluations. Additionally, 28.57% had other
conditions, including bronchial asthma, seizure disorder,
and Down syndrome. As for hearing loss risk factors, 1.78%
had a history of meningitis, 7.14% of measles, 8.92% of
mumps, 3.57% were born prematurely, 5.35% had ototoxic
medication use, and 10.71% had a family history of hearing
impairment. Table 3 shows the different medical conditions
identified among the participants
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Audiologic Findings

Most children exhibited a Type A result in both the
right and left ears, accounting for 54.54% of the population
in tympanometry, which suggested normal tympanometric
function. This was followed by a Type B tracing, with
14.54% in the right ear and 10.90% in the left ear, and a
small percentage showing Type C and Type As results at
1.81%, which suggested abnormal tympanometric function.
'The bilateral UTT rate for tympanometry is 25.45% and
3.63% for unilateral UTT. Overall, the UTT rate is 29.08%.

Table 2. Initial Otologic Findings

Children with Type B, Type C, and Type As results were
given appropriate treatment. After a week, re-screening was
done, which all yielded normal results.

Screening PTA revealed normal results for both left
and right ears as the most common findings among the
participants. For the severity of hearing loss, bilateral profound
hearing loss (16.36%) followed by bilateral mild hearing loss
(5.45%) at low and mid frequencies were noted to be the most
prevalent types. Almost half of the participants were unable
to finish the screening PTA (47.27%). In TEOAE, 41.81%

Procedure Findings Frequency (N = 56) Percentage (%)
Visual inspection Bilateral Normal 55 98.21
Bilateral Microtia 1 1.79
Otoscopy Bilateral Normal 31 60.78
Bilateral Impacted Cerumen 10 19.61
Unilateral Impacted Cerumen 7 13.73
Unilateral Normal 6 11.76
Unilateral Acute Otitis Externa 2 3.92
Bilateral absent EAC 1 1.78
Bilateral UTT 5 8.93

Table 3. Risk Factors/Facilitating Factors

Risk Factor/ Facilitating Factor

Frequency (N = 56)

Percentage (%)

Previous ear None 33 58.92
infections Impacted Cerumen 15 26.78
Unrecalled 4 7.14
Acute Otitis Externa 3 5.35
Acute Otitis Media 1 1.78
NBHS 32 57.14
Previous hearing Unrecalled 11 19.64
test None 6 10.71
NBHS+ ABR 6 10.71
NBHS+ PTA 1 1.78
Past medical None 35 62.5
history Unrecalled 9 16.07
Mumps 5 8.92
Measles 4 7.14
Prematurity 2 3.57
Meningitis 1 1.78
Comorbidities and  None 34 60.71
syndromes Others 7 12.50
Unrecalled 5 8.92
Bronchial Asthma 4 7.14
Epilepsy/ Seizure disorder 2 3.57
Prematurity 2 3.57
Down Syndrome 1 1.78
Goiter 1 1.78
Family history of Without 45 80.35
hearing loss With 6 10.71
Unrecalled 5 8.92
Ototoxic Without 48 85.71
medications Unrecalled 5 8.92
With 3 5.35
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Table 4. Initial Hearing Screening Results

Procedure Findings Frequency (N = 55) Percentage (%)
Tympanometry Bilateral Type A 30 54.54
Bilateral Type B 5 9.09
Unilateral Type B 4 7.27
Bilateral Type As 1 1.81
Bilateral Type C 1 1.81
Unilateral UTT 2 3.63
Bilateral UTT 14 25.45
Screening Bilateral Normal 4FA <25dBHL 12 21.81
Audiometry Bilateral Profound 4FA >80dBHL 9 16.36
Bilateral Mild 4FA 25-40dBHL 3 5.45
Unilateral Mild 4FA 25-40dBHL 2 6.89
Unilateral Moderate 4FA 41-60dBHL 1 3.63
Bilateral UTT 26 47.27
OAE Bilateral PASS 23 41.81
Bilateral REFER 10 18.18
Unilateral PASS 1 1.81
Unilateral REFER 1 1.81
Bilateral UTT 15 27.27

had PASS results both for the right and left ears; however,
18.18% had bilateral REFER results. The UTT rate of OAE
is 27.27%. Among the participants, 15 children (26.79%)
were identified with hearing problems, categorized as follows:
five with ID without a medical diagnosis, five with both
Hearing Impairment (HI) and ASD (HI+ASD) without
a medical diagnosis, three with HI with medical diagnosis,
one with HI without a medical diagnosis, and one with ASD
without a medical diagnosis. All children, excluding the three
identified as hearing impaired with medical diagnoses, were
referred off-site for confirmatory hearing testing. The UTT
participants were also instructed to undergo a re-screening
off-site. Parents and guardians of the children were briefed
on pre-procedural steps; however, any additional costs for
repeat hearing testing were no longer covered by the DOST-
PCHRD. On average, compliance with the procedures was
78.26%, with screening PTA having the lowest compliance
of 52.72%. Table 4 illustrates the hearing screening results
of the participants.

DISCUSSION

This study is the first in the Ilocos Region to implement
a hearing screening protocol for school-age children in public
SPED schools. Hearing screenings are essential for identi-
fying hearing impairments and providing timely interven-
tions, especially in special education settings where effective
protocols are vital for children facing multiple challenges.

Findings provide insights into the prevalence and types
of hearing impairments, the need for management, the
risk factors associated with hearing loss in this population,
and the rate of children unable to complete testing, which
are important for assessing and enhancing the effectiveness
of the screening protocol in special education settings.

Assessment Methods and Accommodations

The UTT group showed different hearing screening
results related to disabilities. Children with ASD had
challenges initiating hearing tests and could only complete
visual inspections and, in some cases, otoscopy, while those
with ADHD could not take part in the standard screening
PTA but showed engagement in the OAE assessment.
Visual inspection and otoscopic examination revealed that
five children had difficulty tolerating visual inspection and
otoscopic examination, with four of them having ASD. This
issue extended to other hearing tests, as many children in
the UTT group also had ASD. Children with ASD often
exhibit heightened sensitivity to tactile stimuli, making
examinations and hearing tests challenging, especially when
testers lack experience with developmental differences.'®"
To improve testing accuracy and reduce stress, collaboration
with specialists like occupational therapists or pediatricians
is recommended. Strategies such as using sensory integration
tools, allowing interaction with equipment, practicing on
plush toys, and providing visual support can enhance the
testing experience.”” Adjustments should be made in
school settings to accommodate the unique needs of children
with ASD.

Otoscopic exams revealed that bilateral impacted
cerumen was the most common ear issue (19.61%), followed
by acute otitis externa (3.92%), which aligns with the findings
of Newall's 2020 study.* The children's medical histories also
showed that these conditions were common. While most
visual inspections and otoscopies were normal, the frequent
occurrence of these issues implies the need for regular ear
checks and good hygiene. If untreated, they can cause mild
to moderate conductive hearing loss.?!
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Hearing Screening Protocol Outcomes

There is a higher prevalence of ear infections among
children from low-income families, with most diagnoses
occurring in rural health facilities. Despite economic
disparities, 78.94% of children were able to access necessary
medications, suggesting good healthcare availability in the
community. However, 10 out of 15 children identified with
hearing loss lacked a medical diagnosis, emphasizing the role
of family income in accessing medical support and follow-
up care.

Among the 15 children with hearing loss, three already
had ABR results and hearing aids, while the remaining 12
had no prior confirmatory testing. These 12 cases included
individuals with ID (41.67%), HI+ASD (41.67%), hearing
impairment alone (8.33%), and ASD alone (8.33%).
Additionally, three children had risk factors for delayed-onset
hearing loss (prematurity, meningitis history, and ototoxic
drug exposure), while nine had no known risk factors.
'This indicates the necessity of further hearing evaluations,
especially for children with known risk factors, to detect
potential delayed-onset hearing loss. Three children with
known risk factors for delayed-onset hearing loss showed
varying degrees of hearing impairment. The child born
prematurely had normal otoscopy and tympanometry results
but exhibited mild right-sided hearing loss with a "REFER"
result on OAE. The child with a history of meningitis had
bilateral profound hearing loss with a bilateral "REFER"
result on OAE. The child with ototoxic drug exposure initially
showed bilateral Type B tympanometry, mild bilateral hearing
loss on PTA, and a bilateral "REFER" result on OAE. These
findings emphasize the need for ongoing hearing evaluations,
particularly for children with risk factors, as recommended
by ASHA S

Interventions were provided to children with abnormal
otoscopy and tympanometry results before hearing tests to
ensure accurate thresholds. One child with Down Syndrome
had persistent otitis externa, requiring off-site treatment.
After managing the condition, tympanometry showed
a persistent bilateral Type B tracing, leading to further
referrals for treatment and imaging. This suggests possible
conductive hearing loss. Children with Down Syndrome are
more prone to chronic ear infections due to frequent upper
respiratory tract infections and anatomical factors. Consistent
care and early ORL-HNS referrals for medical or surgical
intervention are crucial to reducing the risk of hearing loss in
these children.?

The 4FA method was used in screening PTA, as
frequencies beyond 2kHz impact speech comprehension,
sound localization, and environmental awareness. Among
participants with hearing loss, nine had bilateral profound
hearing loss. Three had undergone ABR testing and received
a medical diagnosis, while six had not received confirmatory
testing and remained undiagnosed due to limited access
to ABR equipment and trained personnel. Despite the
Newborn Hearing Screening and Intervention Act of 2009

(RA 9709) mandating newborn hearing screenings in the
Philippines, there is no structured program for school-aged
children. Additionally, the province has only one facility
for confirmatory testing and lacks a clinical audiologist.***
Children with ID lacking a medical diagnosis in LIS exhibited
mild to moderate hearing loss at low to mid frequencies,
which may contribute to learning difficulties. Without prior
hearing tests beyond newborn screening, some may have been
misdiagnosed with learning disabilities when hearing loss was
the primary issue. One child with ID and frequent headphone
use showed signs of potential sensorineural hearing loss, with
a down-sloping screening PTA pattern between 2kHz and
4kHz.Children with ADHD and hearing loss were unable
to complete screening PTA due to difficulties following
instructions, so they underwent OAE testing instead. This
highlights the importance of using alternative, non-invasive
hearing assessments like OAE, especially for individuals with
cognitive or developmental disabilities.’

CONCLUSION

'The study showed that a hearing screening protocol was
executable in children in inclusive classes under the selected
special education schools with an average of 78% compliance
with procedures. The protocol also showed a prevalence of
26.79% for hearing loss after medical management. The
identified risk factors for hearing loss were meningitis,
measles, mumps, prematurity, ototoxic medication use, and
family history of hearing impairment. The majority of these
children with hearing problems lack a medical diagnosis, thus
necessitating off-site referral for confirmatory ABR testing.

The UTT group showed different hearing screening
results related to children's disabilities. Children with ASD
had challenges initiating hearing tests and could only complete
visual inspections and, in some cases, otoscopy, while those
with ADHD could not take part in the standard screening
PTA but showed engagement in the OAE assessment.

Children with ID showed varied results in hearing
screenings depending on whether their condition had been
previously diagnosed by a medical professional. Notably,
ID children lacking a medical diagnosis displayed higher
compliance with testing instructions and were found to have
mild to moderate hearing loss at low to mid-frequencies.
Also, among the children lacking a medical diagnosis, some
classified as HI (41.66%) had not undergone confirmatory
ABR tests but exhibited bilateral profound hearing loss
during screening PTA. Overall, there was a higher rate of
compliance with objective methods such as tympanometry
and TEOAE in comparison to behavioral measures such as
screening PTA.

Results of the study did not include formal diagnostic
and confirmatory hearing testing conducted on individuals
who passed their hearing assessments. As a result, the exact
sensitivity and specificity of the screening methods remain
unknown. Another methodological limitation in this study
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involves utilizing "PASS" and "REFER" outcomes for
TEOAE. It is advisable to include results that show both
the OAE and noise amplitudes and incorporate normative
data ranges overlaid on the graph for additional insights and
interpretation of hearing loss. Additionally, since screening
TEOAE was utilized in this study, hearing loss above 4kHz
may have been missed.

There was also no information in the LIS regarding
the severity of disabilities, which could impact the child's
ability to take part in each hearing screening test. This lack
of information meant that the screeners had to rely on
their observations and interactions with the child to gauge
the level of support needed during the examinations. A
more thorough history was not conducted, as a significant
portion of the results from NBHS, prior PTA, and ABR
were labeled unrecalled. It would have been beneficial to have
access to these results to ascertain the actual implications of
these potential risk factors. It would be beneficial to include
detailed information about the severity of disabilities in the
data collection to improve the screening processes in the
future.

Given the considerable heterogeneity among the parti-
cipants, effectively delineating the experiences and outcomes
of the hearing screening program was challenging. A more
homogeneous population would be preferable to establish a
detailed hearing screening protocol tailored to each child with
a disability. By creating subgroups within larger populations,
future researchers can better analyze the data and tailor
interventions to meet the unique needs of each group. This
will enhance the accuracy of the study results and pave the
way for developing more personalized and effective hearing
programs for children with disabilities. Furthermore, with
the high compliance with tympanometry measures, it would
be beneficial to include ipsilateral acoustic reflex testing in
the screening protocol.

Future studies could explore the possibility of
collaborating with schools to implement a longitudinal
study that follows the progress of children over time. This
would allow for a deeper understanding of the impact of the
interventions on the children’s academic performance and
overall well-being. Incorporating qualitative research methods
such as interviews or focus groups could also provide a richer
context for interpreting the quantitative data collected.
Inclusion of follow-up assessments and consultations with
medical professionals in future studies will develop more
strategies for early detection and intervention of hearing loss.

Beyond the screening protocol, the establishment of
larger networks for referrals is needed in order to assess the
benefits of enhanced hearing for children with disabilities,
which should extend beyond the school environment
in future evaluations. Additionally, collaborating with
specialists like occupational therapists and speech therapists
can enhance the outcome of the hearing testing program.
Hearing etiquette among children with disabilities should
also be given attention. Promoting effective communication

methods, such as teaching basic sign language or reevaluating
classroom seating arrangements, should be discussed with
educators and parents.

Interventions and support programs should not only
target children with hearing loss but also consider those
with coexisting developmental disabilities. In addition
to recommendations for teachers and healthcare providers,
school administrators should be engaged in planning
and implementing interventions, ensuring that inclusive
strategies, resources, and policies are in place to support
learners with both hearing and developmental challenges.
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