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Commented [L1]: The title of this article is quite clear and
informative. It accurately describes the focus of the research,
which links earphone use patterns to the risk of hearing loss and
its impact on quality of life. However, the title could be slightly
more concise, for example, "Earphone Use Patterns and Hearing
Loss Risk Affecting Quality of Life." This would have made the title
more concise and easier to understand.

ARTICLE INFO ABSTRACT

Article history In today's modern life, most people are constantly exposed to
Received XX July 2022 noise every day, potentially disrupting their hearing function.
Revised XX August 2022 One such factor is the use of hearing devices, namely

Accepted XX August 2022 earphones. Approximately 1.1 billion young adults and
adolescents are at risk of experiencing hearing loss in their
lifetime. If someone is at risk of hearing loss, it can
undoubtedly impact their quality of life. Participants in this
study were students at the Christian University of Indonesia
in 2019, 2020, and 2021. The purpose of this study was to
determine whether risky earphone use patterns are
associated with quality of life. Data for this study were
collected using a cross-sectional observational analytical
methodology with consecutive sampling technique. The
study sample was assessed with a questionnaire created
using Google Forms. The questionnaire, which is divided into
two parts: the Earphone Use Pattern Questionnaire (PPE)
and the Hearing Handicap Inventory for Adults (HHIA), to
determine the patient's quality of life, was then analyzed
using the Chi-Square and Spearman tests. Of the 225
respondents, there were 62.2% risky earphone usage
patterns and 37.8% non-risky earphone users. According to
the HHIA score findings, 74.2% of people had no disabilities,
9.8% had mild to moderate disabilities, and 16.0% had
severe disabilities, with p = 0.015 (p <0.05) obtained through
the use of the Chi-Square statistical test. There is a
relationship between earphone usage patterns and the risk
of hearing loss which affects the quality of life of students of
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the Faculty of Medicine, Universitas Kristen Indonesia Class
0f 2019, 2020, and 2021.

Keywords This is an open-access article under the CC-BY-SA license.
Earphone use patterns
Hearing loss

Hearing Handicap
Inventory for Adults

Quality of Life

[Introduction\

The ability to hear is at the heart of all human communication, both with each other
and with the world around us [1]. Hearing loss is one of the most common disabilities
worldwide, affecting more than 1.5 billion people, according to the World Health Organization
(WHO) [2]. Hearing loss is common but often goes unrecognized by patients and doctors,
leading to inadequate treatment. The prevalence of clinically significant hearing loss has been
found to double every decade [3]. In Southeast Asia, the prevalence of hearing loss is estimated
at 27%, which equates to approximately 156 million people in the total population. In contrast,
the prevalence of hearing loss in Indonesia nationally is 2.6% of the total population, and this
figure is expected to increase over time [4]

In today's modern life, most people are constantly exposed to noise that can potentially
disrupt hearing function [5]. One of them is the use of hearing devices, namely earphones,
which are one of the causes of hearing loss. WHO estimates that 1.1 billion adolescents and
young adults are at risk of hearing loss as a direct result of exposure to loud noises from
electronic devices. This risk can be associated with the increased volume of sound produced
by these devices [6]. The use of earphones is an important indicator of increased risk,
especially noise-induced hearing loss, because earphones can bring the noise source closer to

the ear so that the ear will receive much greater exposure [7]. A study by Rumampuk in

Commented [L2]: The introduction of this article provides
good context by citing global data on hearing loss and linking it to
earphone use. The authors state that approximately 1.1 billion
young people are at risk of hearing loss due to exposure to loud
noise, particularly from electronic devices such as earphones.
They also mention the importance of quality of life and how
hearing loss can impact it.

Revision Suggestions:

1. While informative, the introduction could be more focused by
reducing some overly technical information about ear anatomy to
more directly address the research objectives.

2. The use of earphones could be clarified as a primary risk factor
in the context of this study to make it more relevant to the
research focus.
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Indonesia found that 26.7% of students who use earphones experience hearing loss at some
level, with 6.7% experiencing moderate hearing loss [8]. Based on data from WHO, there are
around 430 million people or more than 5% of the world's population who have hearing loss
that impacts their quality of life and based on data, most people who experience hearing loss
are caused by the habit of listening to music at high volumes and other noisy environments for
long periods of time [9]. Based on the above background, the researcher wants to know the
relationship between earphone usage patterns and the risk of hearing loss, which affects the
quality of life of students of the Faculty of Medicine, Indonesian Christian University, Class of

2019-2021.

Literature Review

A. Ear Anatomy

Human ear development begins with the appearance of the otic placode and
vestibulocochlear ganglia at three weeks of gestation. This is followed by the appearance of the
external canal, which begins to develop from the first branchial cleft in the fourth week, then
forms a hole through ectodermal proliferation. By the 28th week, the epithelial core has
canalized from medial to lateral, resulting in a fully patent external canal [10].

The ear can be divided into three parts: the outer ear, the middle ear, and the inner ear
[11]. The outer ear consists of the auricle (also known as the pinna) and the external auditory
canal, as well as the lateral surface of the tympanic membrane, which is part of the outer ear
[12]. The middle ear consists of the tympanic membrane and three auditory ossicles: the
malleus, incus, and stapes. These three ossicles allow sound waves to travel from the outer ear
to the inner ear by connecting the tympanic membrane to the inner ear [13]. The inner ear is a
system of canals and a cavity within the petrous part of the temporal bone. The inner ear is
formed by the bony labyrinth (osseous labyrinth), which contains the membranous labyrinth.
The bony labyrinth consists of three components: the semicircular canals, the vestibule, and
the bony cochlea. The membranous labyrinth is located within the bony labyrinth and is a
system of interconnected channels lined with epithelium and containing endolymph. The
membranous labyrinth consists of the membranous semicircular canals, the ultricle, the
saccule, the endolymphatic duct, the endolymphatic sac, and the reuniens duct. The cochlear
duct contains the organ of Corti, which is the organ of hearing. There are sensory nerve endings
in the ampullae of the semicircular canals (crista ampullaris) and in the ultricle and saccule

(macula sacculi and ultriculi) which function as static and kinetic senses.
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Figure 2.1 Ear Anatomy [3]

B. Physiology of Hearing

Hearing and balance are functions performed by the human ear. The transduction
mechanism in the ear is responsible for detecting and analyzing sound. This mechanism is
responsible for converting sound waves into electrochemical impulses. If the anatomy is
abnormal, hearing will not function properly even if the nerves are intact. Hearing is the
process by which sound vibrations from the surrounding environment are converted into
action potentials in the cochlea and auditory nerve. Sound is produced when an object is made
to vibrate, such as when a guitar string is plucked. The resulting vibrational pressure is called
a sound wave. Therefore, the ear is designed to detect and categorize various sonic qualities,
including pitch (the frequency of the sound wave) and loudness (the perceived intensity of the
sound). Hertz is the standard system of frequency measurement (Hz, cycles per second). The
human ear can generally detect sounds between 1,000 and 4,000 hertz, but younger ears can
detect sounds between 20,000 and 200,000 hertz. The decibel (dB) is the unit used to measure
the loudness of sound, and the audible range that humans can tolerate on the decibel scale is
from 0 to 130 dB (where the sound can become painful). To enter the central nervous system,
each of these physical properties must first undergo some kind of transformation. Air
vibrations are first converted into vibrations of the tympanic membrane, which is the first step
in the process. Once they reach these structures, the vibrations are captured by the middle ear
and ossicles. Then, in the inner ear and cochlea, these vibrations are converted into vibrations
of fluid, and these fluid vibrations stimulate areas known as the basilar membrane and the
organ of Corti. Ultimately, these vibrations are converted into nerve impulses, which are then
transmitted to the nervous system [14]

The primary function of the organ of Corti is auditory signal transduction. Sound waves

enter the ear through the auditory canal and cause vibrations in the tympanic membrane.
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Movement of the tympanic membrane causes subsequent vibrations in the auditory ossicles,
the three middle ear bones, which transfer energy to the cochlea through the oval window. As
the oval window moves, the waves travel through the perilymph fluid in the scala tympani and
then the scala vestibuli of the cochlea. As fluid moves through these structures, the basilar
membrane, located between the scala media and scala tympani, shifts against the tectorial
membrane, respectively [15]

C. HearingLoss

Hearing loss is a condition that occurs when the transmission of sound from the outer ear
to the brain is disrupted. The disruption can occur at any stage, before, after, or after and before
the cochlea. Hearing loss can be conductive, sensorineural, or mixed [16]. Conductive hearing
loss is caused by impaired transmission of sound waves to the cochlea, which ultimately causes
problems primarily in the outer ear and auditory canal. The problem may originate in the
external canal due to obstruction from debris, wax, or foreign objects, or may result from a
congenital abnormality such as aural atresia, which causes incomplete development of the
outer ear. Perforation of the tympanic membrane can also cause conductive hearing loss.
Perforation can be associated with trauma from using cotton swabs to clean the ears,
barotrauma from diving, or as a sequela of otitis media [17]. Sensorineural hearing loss (SNHL)
is the most common type and accounts for the majority of all hearing loss. Hearing loss
resulting from neurological, otologic, or vascular disorders is referred to as SNHL.
Sensorineural hearing loss can be caused by damage to the auditory nerve, the
vestibulocochlear nerve, or the central auditory processing area of the brain [18].

Noise can damage the sensory hair cells of the inner ear through direct mechanical
pressure and intense sound pressure as well as by activation of stress-induced molecular
pathways, including the formation of reactive oxygen species and excess calcium. Assessed by
the decibel level and duration of exposure this can cause noise-induced hearing loss which can
also be known as Noise Induced Hearing Loss (NIHL) [19]. NIHL is hearing loss caused by
exposure to sounds that are too strong so that they can damage hearing cells, this kind of
hearing loss is often described as “noise-induced”. NIHL can be classified into three, namely,
Temporary Threshold Shift (TTS), Permanent Threshold Shift (PTS), and Acoustic Trauma.
Four factors contribute to the effects of noise, namely, sound level (volume), audio spectrum,
distribution of exposure time, cumulative noise exposure over days, weeks or years [20]. The
term "transient threshold shift" is used to describe objective changes in hearing acuity that can
be measured on audiometry immediately after an episode of loud noise exposure and which
return to pre-exposure levels after a few days to two weeks. A temporary threshold shift is

subjectively characterized by decreased hearing sensitivity, a feeling of fullness in the ear,
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tinnitus (ringing), and the perception of hearing loss. Prolonged or repeated exposure to noise
can lead to the death of sensory hair cells and result in permanent hearing loss, referred to as
a “permanent threshold shift.” Hair cell death may be followed by a gradual loss of spiral
ganglion neurons over months or years [21].

D. Earphones

To listen to audio, people usually need a device called earphones, which convert electrical
energy into sound waves. Earphones are most often used for media consumption and digital
communication via gadgets such as smartphones and computers. [22]. Consumers are
increasingly turning to earphones due to advances in audiovisual and communication
technology. Earphones are now commonly used to listen to music on mobile phones and other
audio devices, thanks to these innovations. People, especially teenagers, have made listening
to music through headphones or earphones a regular part of their lives. Most teenagers wear
earphones or headphones, typically to listen to music for extended periods of time. They do so
even while engaging in other activities, such as traveling, exercising, or even sleeping.
Prolonged use can cause continuous noise, which can damage hearing [6].

Recent advances in audiovisual technology have had a significant impact on the creation
of modern music players and the hearing aids used to listen to music on these devices.
Earphones, headsets, headphones, and other types of hearing aids are just a few of the many
types that have been produced, with varying capacities and sound output functions [23].
According to one study, 88.2% of 1,407 children used personal music players, also known as
MP3 players, and 27.4% of these children listened to music at the highest possible volume for
extended periods without interruption. Another study found that 94.3% of those participating
used personal music players daily for between one and three hours over three years.
Conversely, earphones are the most common form of amplification for the hearing impaired.
This demonstrates the widespread use of earphones among today's youth [23].

E. The Impact of Earphone Use Patterns on Hearing Loss

While earphone use is currently more effective than loudspeakers, it's important to note
that earphone use can impact hearing response and chronic noise. Even at the same volume,
listening to music through earphones produces a higher overall noise intensity than listening
to the same music without earphones. When someone listens to music with earphones, the
sound source is physically closer to them than when listening without earphones. Earphones
also don't fully distribute sound and don't completely block out external noise, which can
contribute to hearing loss. Earphone use patterns can be divided into four components:
frequency, duration, noise volume, and length of earphone use. These four components are the
primary assessments for determining earphone use patterns, which are then classified into

two categories: risky and non-risky earphone use patterns [24].
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Hearing loss is one of the effects caused by earphone use, resulting from improper use.
Continuous exposure is a risk factor for hearing loss. Approximately 5 to 10% of earphone
users are at risk of hearing loss and even permanent hearing loss if they listen to music for
more than one hour a day at high volume [23]

Due to the length of earphone use of more than three years and daily use, earphones
require attention, as literature indicates that prolonged exposure to loud noise can cause
noise-induced hearing loss (NIHL) [25]. Research by Setianiet (2018) found that 77.8% of
those with a history of noise exposure from earphones experienced NIHL, and 22.2%
experienced NIHL with more than five years of use. Therefore, using earphones for five years
or more can increase the risk of NIHL [26]. Noise-induced hearing loss (NIHL) is a form of
sensory deficit that can lead to sensorineural hearing loss due to continuous exposure to loud
noise over a prolonged period [27].

F. The Impact of Hearing Loss on Quality of Life

According to the World Health Organization (WHOQOL), quality of life is defined as an
individual's perception of their life in society within the context of their culture and existing
value systems, related to goals, expectations, standards, and concerns. Based on this definition,
quality of life can be defined as life satisfaction or the fulfillment of life's needs based on a
person's perceived physical, psychological, and social conditions [28], [29]. Factors that can
influence a person's quality of life include psychological conditions. For example, psychological
conditions can arise from the impact of an individual's physical limitations, which can lead to
anxiety disorders, which can reduce the sufferer's ability to work and socialize with others.
This can indirectly impact a person's quality of life. Beyond psychological factors, there are
social relationship factors such as social support, which is the presence of others who can be
relied upon to provide assistance, encouragement, acceptance, and attention, thereby
improving and influencing the well-being or quality of life for the individual concerned [30]

Hearing loss can lead to a potential handicap or disability, which can limit the individual's
ability to perform various tasks in life. This can have psychological impacts, such as
communication barriers, leading to anxiety, depression, and even impaired social interaction.

Psychological and social relationships are factors that can impact a person's quality of life [31]

Material And Methods

This study uses a cross-sectional observational analytical research design, the
researcher wants to prove the extent of the closeness of the relationship between a variable

and another variable, where in this study the researcher wants to know the relationship

Commented [L3]: The method used was a cross-sectional
observational study design with consecutive sampling. The
authors collected data using two questionnaires: the Earphone
Usage Pattern Questionnaire (EUPQ) and the Hearing Handicap
Inventory for Adults (HHIA). Data analysis was performed using
the Chi-square test and Spearman's correlation test.

Strengths:

1. The study design used was appropriate for identifying the
relationship between earphone usage patterns and hearing loss.
2. The selection of two relevant questionnaire instruments
(EUPQ and HHIA) supported the study's objective of measuring
earphone usage patterns and their impact on quality of life.

Recommendations for Revision:

1. The sample used was students from the Faculty of Medicine,
which could be biased because it is not representative of the
general population. The authors recommend adding more sample
variation to increase the generalizability of the study results.

2. Further explanation of the inclusion and exclusion criteria
would improve the transparency of the research method.
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between earphone use patterns and the risk of hearing loss which can affect the quality of life

of students of the Faculty of Medicine, Indonesian Christian University Class of 2019-2021.

This research was conducted from December to January 2023 at the Faculty of
Medicine, Christian University of Indonesia, on Jl. Mayjen Sutoyo No. 2, RT. 2/RW. 11, Cawang
Village, Kramat Jati District in East Jakarta City. The population of this study consisted of
students from the Faculty of Medicine at Universitas Kristen Indonesia who graduated
between the 2019-2021 intake. The sample consisted of all students who met the inclusion and
exclusion criteria and had provided informed consent. The sampling technique used in this
study was non-probability sampling, namely, consecutive sampling, which was used to
determine the research sample based on predetermined criteria and objectives. The research
instrument consisted of two questionnaires: the Earphone Usage Pattern Questionnaire
(EUPQ), which was used to examine respondents' habits of using earphones, and the Hearing
Handicap Inventory for Adults (HHIA) questionnaire, which was used to determine the quality

of life of earphone user respondents.

Data collected through the questionnaire were processed using IBM SPSS (Statistics for
Social Science) and Microsoft Office Excel. Categorical data were displayed as percentages,
while numerical data were displayed as means and standard deviations. All data were
presented in tabular form. An inferential analysis was then performed to analyze the
relationship between EUPQ and HHIA using the Chi-square test. The Pearson correlation test
was used to analyze the relationship between EUPQ scores and HHIA, provided the data were

normally distributed; otherwise, the Spearman test was employed.
Results
A. Respondent Profile

This study used an online questionnaire created by Google Forms and administered to students
atthe Faculty of Medicine, Universitas Kristen Indonesia, between December 2022 and January
2023. The aim of this study was to determine the relationship between earphone use patterns
and the risk of hearing loss, which impacts quality of life, as measured by the Hearing Handicap

Inventory for Adults (HHIA) questionnaire, adapted into Indonesian.

The study population comprised 225 students from the 2019, 2020, and 2021 intakes at the

Faculty of Medicine, Universitas Kristen Indonesia.

The study lasted three months and was divided into two parts. In the first phase, participants
were asked to complete a questionnaire about their regular earphone use patterns, and then
they were asked to complete the HHIA questionnaire. The data was then analyzed, and a thesis

was prepared.

Commented [L4]: The results showed that 62.2% of
respondents used earphones in a risky manner, while 37.8% did
not. Based on the results of the HHIA questionnaire, the majority
of respondents (74.2%) did not experience hearing loss, but 16%
of respondents experienced moderate to severe hearing loss.
Statistical tests showed a significant relationship between risky
earphone use patterns and hearing loss that impacted quality of
life (p = 0.015).

Strengths:

1. The study results are presented clearly through tables and
statistics that support the conclusion that risky earphone use
patterns are associated with hearing loss that impacts quality of
life.

2. The presentation of data through tables helps readers easily
understand the distribution of respondents and the
questionnaire results.

Revision Suggestions:

1. Although the data are presented clearly, the presentation of the
results could be supplemented with graphs that more visually
illustrate the relationship between variables.

2. The author could add more detailed information regarding
respondent characteristics, for example, age or gender, which
may have influenced the study results.
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Table 1: EUPQ Distribution Overview

Assessment Criteria f %
Length of Use 0-3 years 52 23,1
of Earphones >3 years 173 76,9

<1 hour 97 43,1

1-2 hours 66 29,3

Duration of >2-4 hours 36 16,0
Earphone Use >4-6 hours 14 6,2
>6-8 hours 5 2,2
>8 hours 7 3,1

1-2 days 115 51,1

Frequency of 3-4 days 62 27,6
Earphone Use 5-6 days 17 7,6
Every Days 31 13,8

Earphone <60% 140 62,2
Usage Volume 60-80% 69 30,7
>80% 16 7,1

Earphone No Risk 85 37,8
g::‘tiems Risk 140 62,2

Total 225 100,0

Based on Table 1, 52 respondents used earphones for 0-3 years, representing 23.1% of the
total, while 173 respondents used earphones for more than 3 years, representing 76.9% of the
total. Based on these findings, the majority of students using earphones at the Faculty of
Medicine, Universitas Kristen Indonesia (UKI) have used them since their teenage years, with
some even using them since junior high school. A total of 97 respondents (43.1%) used
earphones for more than 1 hour, 66 respondents (29.3%) used earphones for 1-2 hours, 36
respondents (16.0%) used earphones for more than 2-4 hours, 14 respondents (6.2%) for
more than 4-6 hours, 5 respondents (2.2%) for more than 6-8 hours, and 7 respondents (3.1%)
for more than 8 hours. From this table, it can be seen that students of the Faculty of Medicine,
Christian University of Indonesia, Class of 2019, 2020, and 2021 mostly use earphones for

more than one hour per day.

Intotal, 115 respondents (51.1%) reported using earphones 1-2 days a week, while 62 (27.6%)
used them 3-4 days a week, 17 (7.6%) used them 5-6 days a week, and 31 (13.8%) used them
daily. Here, we see that first-, second-, and third-year medical students at the Christian
University of Indonesia used earphones between two and three days a week. 140 (62.2%)
respondents used earphones with a volume of <60% (<9 clicks of 0 volume), 69 (30.7%) used
earphones with a volume of 60-80% (10-12 clicks of 0 volume), and 16 (7.1%) used earphones
with a volume of >80% (>12 clicks of 0 volume). In this case, students at the Faculty of Medicine,
Indonesian Christian University, Class of 2019, 2020, and 2021 mostly used earphones with a
volume of <60% (<9 clicks from 0% volume). 85 respondents (37.8%) had earphone usage

patterns that did not pose a risk, while 140 (62.2%) had earphone usage patterns that did.
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From what we can tell from this study, the majority of medical students at the Christian
University of Indonesia (UI) in the 2019, 2020, and 2021 intakes are at risk of hearing loss.
Heavy, long-term earphone use (>3 years), daily use (>1 hour), weekly use (>4 days), and high

volume use (>60%) all contribute to risky earphone use.

Table 2: HHIA Score Results Overview

Indicator f %
No Handicap 167 74,2
Hearing Handicap Mild Moderate 22 9,8
Inventory Adults Score  Handicap
Results Severe Handicap 36 16
Total 225 100,0

Table 2 shows the scores from the Hearing Handicap Inventory for Adults (HHIA)
questionnaire distributed to groups at risk for hearing loss. Of the respondents who completed
the questionnaire, 167 (74.2%) had no handicap, 22 (9.8%) had a mild-moderate handicap,
and 36 (16%) had a severe handicap.

Table 3: The relationship between EUPQ and HHIA

Hearing Handicap Inventory Adults (HHIA)

Earphone No Handicap Mild Modarate

Severe Handicap  p-value

Usage Patterns Handicap
f % f % f %
No Risk 71 83,5 8 9,4 6 7,1
Risk 96 68,6 14 10,0 30 21,4 0,015
Total 167 74,2 22 9,8 36 16

Table 3 shows that 96 respondents (68.6%) had earphone use patterns that put them at risk
for hearing loss, 14 (10.0%) had mild-moderate handicaps, and 30 (21.4%) had severe
handicaps. Meanwhile, 71 respondents (83.5%) were not at risk for hearing loss, 8 (9.4%) had
mild-moderate handicaps, and 6 (7.1%) had severe handicaps. Statistical tests revealed a
statistically significant relationship between risky and non-risky earphone use and handicaps
that can affect respondents' quality of life, with a p-value of 0.015 (p<0.05). Therefore, it can
be concluded that there is a significant relationship between earphone use patterns and the
risk of hearing loss. This relationship affects a person's quality of life. To determine the
significance of the correlation and the degree of correlation between the independent and
dependent variables, an analysis was conducted based on numerical data from the earphone
usage pattern questionnaire and HHIA scores using the Pearson correlation test if the data
were normally distributed and alternatively using the Spearmann correlation test if the data
were not normally distributed. A normality test was conducted to determine the normality of

the data distribution, using the Kolmogorov-Smirnov test because the sample size was >50.
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Table 4: Normality Test Results

Variable Mean sD Median  Min Max p-value

Earphone

Usage 9,48 3,24 9,0 4,0 18,0 <0,0012

Patterns

HHIA 16,14 21,42 6,0 2,0 96.0 <0,001
Description:

aKolmogorov-Smirnov

Table 4 shows the results of the Kolmogorov-Smirnov test on earphone usage patterns, with a

p value of <0.05 and HHIA of <0.05.

Table 5: Spearman Test Results

Variable r P-value
EUPQ b
HHIA 0,202 0,002

Description:
bSpearman's Test

A Spearman's correlation test followed this. Table 4.5 shows a weak, significant relationship
between earphone use patterns and the risk of hearing loss, which impacts students' quality of

life.
B. Discussion

1. Distribution of Respondents’ Earphone Usage Patterns

From the results of the research conducted by researchers, a questionnaire was completed
to assess earphone usage patterns, which included information on duration, frequency,
duration, and volume. It was found that the majority of respondents (173 respondents) had
used earphones for more than three years, totaling 76.9%. This indicates that students from
the Faculty of Medicine, Christian University of Indonesia (2019-2021) have been listening to
music through earphones since they were in school. This aligns with research conducted by
Fatimah Hamzah and Nurul, whose respondents were students from the Faculty of Medicine,
Muhammadiyah University of Makassar, with an average duration of earphone use of more
than three years (95.7%) [32]. According to the ENT-KL textbook, hearing loss due to
prolonged exposure to excessively loud noise can lead to sensorineural hearing loss [33].
According to the World Health Organization (WHO), the largest number of earphone users
worldwide are adolescents aged 12 to 24, who constitute part of the urban population [34].

Relationship between Sitting Position and Lower Back Pain.
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The use of earphones has become commonplace in modern culture, especially among
young people, who are more likely to use them as part of their daily routine than older
generations.28 Earphones can be used as a means of listening to music and communicating
because they can produce clearer sound than listening through the earphone speakers
themselves. Furthermore, earphones are easy to carry anywhere, the volume can be adjusted,
and they can provide privacy for the user. Regarding the duration of earphone use, the
respondents in this study mostly used earphones for less than 1 hour, amounting to 97 people
(47.1%). This result s in line with research conducted by Martanegara, Ilman, it was found that
most respondents in the study used earphones for <1 hour amounting to 61.34%. Noise-
induced hearing loss can occur in the general public, especially teenagers, if they are often
exposed to the use of earphones at high volume and continue to use them for an average of one
to three hours per day [26]. More frequent use of earphones can be caused by the attachment
to using earphones at high intensity because the use of earphones can be used in all things such
as when driving, sitting relaxing, doing activities, this earphone is very helpful so that even
though doing activities, the person can still communicate or listen to music [22].

This study also found that 51.5% of the sample, or 115 students, from the Faculty of
Medicine, Universitas Kristen Indonesia, Class 0f 2019, 2020, and 2021, mostly used earphones
once or twice a week. A low frequency of earphone use can be determined when respondents
wear their earphones from 1-2 days per week. This finding is consistent with that obtained
from a study conducted in the past by Fatimah Hamzah and Nurul on students of the Faculty of
Medicine, Universitas Muhammadiyah Makassar. The researchers found that almost half of the
students (47.8%) used earphones for 1-2 days per week.

Based on the results of this study, as many as 140 respondents (62.2% of the total) often
use earphone volume with > 60% on earphones. This is different when compared to research
by Velaro, Adrian on Medical Faculty Students, University of North Sumatra, most of the
respondents in their study used earphones with a volume of 60-80%.26 Respondents who use
earphones with high volume usually occur because users are not satisfied listening to them at
low volume, so they choose to increase the volume of the sound produced by the earphones
even though they are aware of the dangers of using earphones with high volume. This occurs
even though respondents are aware of the dangers of using earphones with high volume [35].
If the use of earphones with high volume has become a habit for its users, there will be a trauma
effect on the sound receptors due to the use of earphones with high volume intensity and cause
a decrease in hearing function.

2. HHIA Score Overview
Information about hearing loss, expectations, and motivation can be collected using the

Hearing Handicap Inventory for Adults (HHIA). The World Health Organization (WHO) defines
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disability or handicap as "a disadvantage to a person due to an impairment or impairment that
limits or prevents the fulfillment of a normal role," taking into account the person's age, gender,
and social and cultural context. The HHIA is a questionnaire used to assess the extent of
handicap in adults with hearing loss. The HHIA is just one of many self-report instruments
available to measure the functional impact of hearing loss on a person's daily life. HHIA results
can be used to address some of the psychological impacts of hearing loss. The higher the HHIA
score, the greater the recognition that hearing loss is a significant disability for the respondent
due to the greater limitations or obstacles experienced by the sufferer in fulfilling their daily
roles, resulting in a diminished quality of life.

This tool can assist audiologists by providing additional information regarding: (1)
helping to substantiate complaints of hearing loss that are not apparent on conventional
audiometric testing results; (2) facilitating candidate decisions regarding the use of
amplification (hearing aids); (3) assisting in the counseling process; (4) serving as a guide for
determining client-centered rehabilitation programs; and (5) serving as a measurement
criterion in rehabilitation evaluations, including the benefits of post-surgical hearing aids.46
Hearing loss can impact quality of life and limit activities or participation in daily life. The
impact of this hearing loss can be assessed using the HHIA questionnaire [36]. In this study,
the researchers used the HHIA questionnaire, which had been adapted into Indonesian and
had been tested for validity and reliability.

The HHIA questionnaire in this study was administered to groups of people at and not at
risk of developing hearing loss due to earphone use. 225 people (100%) completed the HHIA
questionnaire. The results showed that 74.2% had no handicap, 9.8% had mild-moderate
handicap, and 16% had severe handicap. In a previous study by Marcus and Dayse, the majority
of respondents (70.8%) had severe handicap, 22.9% had mild-moderate handicap, and 6.3%
had no handicap [37]. The HHIA questionnaire varies widely and depends on life experiences,
health expectations, and even the individual's ability to adapt. People with hearing loss will
experience communication difficulties and experience social and emotional difficulties in their
daily lives. This will lead to different perceptions of their quality of life [36].

3. Relationship between Earphone Use Patterns and HHIA Scores

This study found a statistically significant relationship between earphone use patterns
and the risk of hearing loss, which impacts the quality of life of students at the Faculty of
Medicine, Christian University of Indonesia, in the 2019, 2020, and 2021 intakes (p = 0.015) of
the 2019, 2020, and 2021 intakes (p<0.05). Furthermore, the Spearman correlation test

revealed a weakly significant relationship between earphone use patterns and the risk of
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hearing loss, which impacted students' quality of life (p = 0.002b). Similarly, research by
Marcus and Dayse confirmed that hearing loss can significantly impact quality of life [37].

The correlation between the two variables supports this finding. Incorrect use of
earphones can lead to a risk of hearing loss and negatively impact quality of life, as measured
by the HHIA questionnaire. Earphone use patterns can increase the risk of hearing loss, which
can lead to physical, social, and emotional changes in individuals. These changes can persist
and disrupt daily activities, significantly impacting quality of life, especially for those at risk for

hearing loss.
[Conclusion]

This study shows that risky earphone usage patterns are significantly related to the quality of
life of students from the Faculty of Medicine, Christian University of Indonesia, class of 2019,
2020, and 2021. Of the 225 respondents, the majority (62.2%) used earphones with risky
patterns, and the results of the Chi-Square statistical test (p = 0.015; p < 0.05) confirmed a
significant relationship between earphone usage patterns and hearing loss that affects quality
of life. These findings indicate that unwise earphone use can increase the risk of hearing loss,
which has an impact on the social and emotional aspects of students. Therefore, preventive
efforts are needed in the form of education on how to use earphones safely and increasing

awareness of the importance of maintaining hearing health from a young age.
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ARTICLE INFO ABSTRACT

Article history In today's modern life, most people are constantly exposed to
Received XX July 2022 noise every day, potentially disrupting their hearing function.
Revised XX August 2022 One such factor is the use of hearing devices, namely

Accepted XX August 2022 earphones. Approximately 1.1 billion young adults and
adolescents are at risk of experiencing hearing loss in their
lifetime. If someone is at risk of hearing loss, it can
undoubtedly impact their quality of life. Participants in this
study were students at the Christian University of Indonesia
in 2019, 2020, and 2021. The purpose of this study was to
determine whether risky earphone use patterns are
associated with quality of life. Data for this study were
collected using a cross-sectional observational analytical
methodology with consecutive sampling technique. The
study sample was assessed with a questionnaire created
using Google Forms. The questionnaire, which is divided into
two parts: the Earphone Use Pattern Questionnaire (PPE)
and the Hearing Handicap Inventory for Adults (HHIA), to
determine the patient's quality of life, was then analyzed
using the Chi-Square and Spearman tests. Of the 225
respondents, there were 62.2% risky earphone usage
patterns and 37.8% non-risky earphone users. According to
the HHIA score findings, 74.2% of people had no disabilities,
9.8% had mild to moderate disabilities, and 16.0% had
severe disabilities, with p=0.015 (p <0.05) obtained through
the use of the Chi-Square statistical test. There is a
relationship between earphone usage patterns and the risk
of hearing loss which affects the quality of life of students of
the Faculty of Medicine, Universitas Kristen Indonesia Class
0f 2019, 2020, and 2021.
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Introduction

The ability to hear is at the heart of all human communication, both with each other
and with the world around us [1]. Hearing loss is one of the most common disabilities
worldwide, affecting more than 1.5 billion people, according to the World Health Organization
(WHO) [2]. While common, hearing loss often goes unrecognized by patients and doctors,
leading to inadequate treatment. The prevalence of clinically significant hearing loss has been
found to double every decade. [3]. In Southeast Asia, the prevalence of hearing loss is estimated
at 27%, which equates to approximately 156 million people in the total population. In contrast,
the prevalence of hearing loss in Indonesia nationally is 2.6% of the total population, and this
figure is expected to increase over time. [4]

In today's modern life, most people are constantly exposed to noise that can potentially
disrupt hearing function [5]. The use of personal audio devices, specifically earphones, is a
significant and growing risk factor for hearing loss in the context of this study. WHO estimates
that 1.1 billion adolescents and young adults are at risk of hearing loss as a direct result of
exposure to loud noises from electronic devices. This risk is primarily associated with the
increased volume of sound produced by these devices [6]. The use of earphones is a significant
indicator of increased risk, especially for noise-induced hearing loss (NIHL), as earphones can

bring the noise source closer to the ear, resulting in the listener receiving significantly greater
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exposure [7]. A study by Rumampuk in Indonesia found that 26.7% of students who use
earphones experience some level of hearing loss, with 6.7% experiencing moderate hearing
loss [8]. According to data from the WHO, approximately 430 million people, or more than 5%
of the global population, experience hearing loss that affects their quality of life. The habit of
listening to music at high volumes via earphones and other noisy environments for long
periods of time is a primary cause [9]. Based on the above background, the researcher wants
to know the relationship between earphone usage patterns (including volume and duration)
and the risk of hearing loss which affects the quality oflife of students of the Faculty of Medicine,
Indonesian Christian University, Class of 2019-2021.

Literature Review

A. Ear Anatomy

Human ear development begins with the appearance of the otic placode and
vestibulocochlear ganglia at three weeks of gestation. This is followed by the appearance of the
external canal, which begins to develop from the first branchial cleft in the fourth week, then
forms a hole through ectodermal proliferation. By the 28th week, the epithelial core has
canalized from medial to lateral, resulting in a fully patent external canal [10].

The ear can be divided into three parts: the outer ear, the middle ear, and the inner ear
[11]. The outer ear consists of the auricle (also known as the pinna) and the external auditory
canal, as well as the lateral surface of the tympanic membrane, which is part of the outer ear
[12]. The middle ear consists of the tympanic membrane and three auditory ossicles: the
malleus, incus, and stapes. These three ossicles allow sound waves to travel from the outer ear
to the inner ear by connecting the tympanic membrane to the inner ear [13]. The inner ear is a
system of canals and a cavity within the petrous part of the temporal bone. The inner ear is
formed by the bony labyrinth (osseous labyrinth), which contains the membranous labyrinth.
The bony labyrinth consists of three components: the semicircular canals, the vestibule, and
the bony cochlea. The membranous labyrinth is located within the bony labyrinth and is a
system of interconnected channels lined with epithelium and containing endolymph. The
membranous labyrinth consists of the membranous semicircular canals, the ultricle, the
saccule, the endolymphatic duct, the endolymphatic sac, and the reuniens duct. The cochlear
duct contains the organ of Corti, which is the organ of hearing. There are sensory nerve endings
in the ampullae of the semicircular canals (crista ampullaris) and in the ultricle and saccule

(macula sacculi and ultriculi) which function as static and kinetic senses.
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Figure 2.1 Ear Anatomy [3]

B. Physiology of Hearing

Hearing and balance are functions performed by the human ear. The transduction
mechanism in the ear is responsible for detecting and analyzing sound. This mechanism is
responsible for converting sound waves into electrochemical impulses. If the anatomy is
abnormal, hearing will not function properly even if the nerves are intact. Hearing is the
process by which sound vibrations from the surrounding environment are converted into
action potentials in the cochlea and auditory nerve. Sound is produced when an object is made
to vibrate, such as when a guitar string is plucked. The resulting vibrational pressure is called
a sound wave. Therefore, the ear is designed to detect and categorize various sonic qualities,
including pitch (the frequency of the sound wave) and loudness (the perceived intensity of the
sound). Hertz is the standard system of frequency measurement (Hz, cycles per second). The
human ear can generally detect sounds between 1,000 and 4,000 hertz, but younger ears can
detect sounds between 20,000 and 200,000 hertz. The decibel (dB) is the unit used to measure
the loudness of sound, and the audible range that humans can tolerate on the decibel scale is
from 0 to 130 dB (where the sound can become painful). To enter the central nervous system,
each of these physical properties must first undergo some kind of transformation. Air
vibrations are first converted into vibrations of the tympanic membrane, which is the first step
in the process. Once they reach these structures, the vibrations are captured by the middle ear
and ossicles. Then, in the inner ear and cochlea, these vibrations are converted into vibrations
of fluid, and these fluid vibrations stimulate areas known as the basilar membrane and the
organ of Corti. Ultimately, these vibrations are converted into nerve impulses, which are then
transmitted to the nervous system [14]

The primary function of the organ of Corti is auditory signal transduction. Sound waves

enter the ear through the auditory canal and cause vibrations in the tympanic membrane.
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Movement of the tympanic membrane causes subsequent vibrations in the auditory ossicles,
the three middle ear bones, which transfer energy to the cochlea through the oval window. As
the oval window moves, the waves travel through the perilymph fluid in the scala tympani and
then the scala vestibuli of the cochlea. As fluid moves through these structures, the basilar
membrane, located between the scala media and scala tympani, shifts against the tectorial
membrane, respectively [15]

C. HearingLoss

Hearing loss is a condition that occurs when the transmission of sound from the outer ear
to the brain is disrupted. The disruption can occur at any stage, before, after, or after and before
the cochlea. Hearing loss can be conductive, sensorineural, or mixed [16]. Conductive hearing
loss is caused by impaired transmission of sound waves to the cochlea, which ultimately causes
problems primarily in the outer ear and auditory canal. The problem may originate in the
external canal due to obstruction from debris, wax, or foreign objects, or may result from a
congenital abnormality such as aural atresia, which causes incomplete development of the
outer ear. Perforation of the tympanic membrane can also cause conductive hearing loss.
Perforation can be associated with trauma from using cotton swabs to clean the ears,
barotrauma from diving, or as a sequela of otitis media [17]. Sensorineural hearing loss (SNHL)
is the most common type and accounts for the majority of all hearing loss. Hearing loss
resulting from neurological, otologic, or vascular disorders is referred to as SNHL.
Sensorineural hearing loss can be caused by damage to the auditory nerve, the
vestibulocochlear nerve, or the central auditory processing area of the brain [18].

Noise can damage the sensory hair cells of the inner ear through direct mechanical
pressure and intense sound pressure as well as by activation of stress-induced molecular
pathways, including the formation of reactive oxygen species and excess calcium. Assessed by
the decibel level and duration of exposure this can cause noise-induced hearing loss which can
also be known as Noise Induced Hearing Loss (NIHL) [19]. NIHL is hearing loss caused by
exposure to sounds that are too strong so that they can damage hearing cells, this kind of
hearing loss is often described as “noise-induced”. NIHL can be classified into three, namely,
Temporary Threshold Shift (TTS), Permanent Threshold Shift (PTS), and Acoustic Trauma.
Four factors contribute to the effects of noise, namely, sound level (volume), audio spectrum,
distribution of exposure time, cumulative noise exposure over days, weeks or years [20]. The
term "transient threshold shift" is used to describe objective changes in hearing acuity that can
be measured on audiometry immediately after an episode of loud noise exposure and which
return to pre-exposure levels after a few days to two weeks. A temporary threshold shift is

subjectively characterized by decreased hearing sensitivity, a feeling of fullness in the ear,
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tinnitus (ringing), and the perception of hearing loss. Prolonged or repeated exposure to noise
can lead to the death of sensory hair cells and result in permanent hearing loss, referred to as
a “permanent threshold shift.” Hair cell death may be followed by a gradual loss of spiral
ganglion neurons over months or years [21].

D. Earphones

To listen to audio, people usually need a device called earphones, which convert electrical
energy into sound waves. Earphones are most often used for media consumption and digital
communication via gadgets such as smartphones and computers. [22]. Consumers are
increasingly turning to earphones due to advances in audiovisual and communication
technology. Earphones are now commonly used to listen to music on mobile phones and other
audio devices, thanks to these innovations. People, especially teenagers, have made listening
to music through headphones or earphones a regular part of their lives. Most teenagers wear
earphones or headphones, typically to listen to music for extended periods of time. They do so
even while engaging in other activities, such as traveling, exercising, or even sleeping.
Prolonged use can cause continuous noise, which can damage hearing [6].

Recent advances in audiovisual technology have had a significant impact on the creation
of modern music players and the hearing aids used to listen to music on these devices.
Earphones, headsets, headphones, and other types of hearing aids are just a few of the many
types that have been produced, with varying capacities and sound output functions [23].
According to one study, 88.2% of 1,407 children used personal music players, also known as
MP3 players, and 27.4% of these children listened to music at the highest possible volume for
extended periods without interruption. Another study found that 94.3% of those participating
used personal music players daily for between one and three hours over three years.
Conversely, earphones are the most common form of amplification for the hearing impaired.
This demonstrates the widespread use of earphones among today's youth [23].

E. The Impact of Earphone Use Patterns on Hearing Loss

While earphone use is currently more effective than loudspeakers, it's important to note
that earphone use can impact hearing response and chronic noise. Even at the same volume,
listening to music through earphones produces a higher overall noise intensity than listening
to the same music without earphones. When someone listens to music with earphones, the
sound source is physically closer to them than when listening without earphones. Earphones
also don't fully distribute sound and don't completely block out external noise, which can
contribute to hearing loss. Earphone use patterns can be divided into four components:
frequency, duration, noise volume, and length of earphone use. These four components are the
primary assessments for determining earphone use patterns, which are then classified into

two categories: risky and non-risky earphone use patterns [24].
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Hearing loss is one of the effects caused by earphone use, resulting from improper use.
Continuous exposure is a risk factor for hearing loss. Approximately 5 to 10% of earphone
users are at risk of hearing loss and even permanent hearing loss if they listen to music for
more than one hour a day at high volume [23]

Due to the length of earphone use of more than three years and daily use, earphones
require attention, as literature indicates that prolonged exposure to loud noise can cause
noise-induced hearing loss (NIHL) [25]. Research by Setianiet (2018) found that 77.8% of
those with a history of noise exposure from earphones experienced NIHL, and 22.2%
experienced NIHL with more than five years of use. Therefore, using earphones for five years
or more can increase the risk of NIHL [26]. Noise-induced hearing loss (NIHL) is a form of
sensory deficit that can lead to sensorineural hearing loss due to continuous exposure to loud
noise over a prolonged period [27].

F. The Impact of Hearing Loss on Quality of Life

According to the World Health Organization (WHOQOL), quality of life is defined as an
individual's perception of their life in society within the context of their culture and existing
value systems, related to goals, expectations, standards, and concerns. Based on this definition,
quality of life can be defined as life satisfaction or the fulfillment of life's needs based on a
person's perceived physical, psychological, and social conditions [28], [29]. Factors that can
influence a person's quality of life include psychological conditions. For example, psychological
conditions can arise from the impact of an individual's physical limitations, which can lead to
anxiety disorders, which can reduce the sufferer's ability to work and socialize with others.
This can indirectly impact a person's quality of life. Beyond psychological factors, there are
social relationship factors such as social support, which is the presence of others who can be
relied upon to provide assistance, encouragement, acceptance, and attention, thereby
improving and influencing the well-being or quality of life for the individual concerned [30]

Hearing loss can lead to a potential handicap or disability, limiting the individual's ability
to perform various tasks in life. This can have psychological impacts, such as communication
barriers, leading to anxiety, depression, and even impaired social interaction. Psychological

and social relationships are factors that can impact a person's quality of life [31]

Material And Methods

This study uses a cross-sectional observational analytical research design, the
researcher wants to prove the extent of the closeness of the relationship between a variable

and another variable, where in this study the researcher wants to know the relationship
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between earphone use patterns and the risk of hearing loss which can affect the quality of life

of students of the Faculty of Medicine, Indonesian Christian University Class of 2019-2021.

This research was conducted from December to January 2023 at the Faculty of
Medicine, Christian University of Indonesia, on Jl. Mayjen Sutoyo No. 2, RT. 2/RW. 11, Cawang
Village, Kramat Jati District in East Jakarta City. The study population consisted of students
from the Faculty of Medicine at Universitas Kristen Indonesia who graduated during the 2019-
2021 intake. The sample consisted of all students who met the inclusion and exclusion criteria

as in Table 1, and had given their consent.

Table 1. Inclusion and Exclusion Criteria

Criteria Inclusion Criteria Exclusion Criteria
Participants Students from the 2019-2021 intake Students who have previously been
of UKI from any faculty. diagnosed with a hearing disorder

(e.g., presbycusis, otosclerosis,
chronic otitis media).

Willing to participate and sign the Students who are currently taking

informed consent form. medication known to be ototoxic
(e.g., certain antibiotics or
chemotherapy agents).

Own and regularly use Students who did not complete the

earphones/headphones for leisure entire questionnaire.

or study purposes.

The sampling technique used in this study was non-probability sampling, namely,
consecutive sampling, which was used to determine the research sample based on
predetermined criteria and objectives. The research instrument consisted of two
questionnaires: the Earphone Usage Pattern Questionnaire (EUPQ), which was used to
examine respondents’ habits of using earphones, and the Hearing Handicap Inventory for
Adults (HHIA) questionnaire, which was used to determine the quality of life of earphone user

respondents.

Data collected through the questionnaire were processed using IBM SPSS (Statistics for
Social Science) and Microsoft Office Excel. Categorical data were displayed as percentages,
while numerical data were displayed as means and standard deviations. All data were
presented in tabular form. An inferential analysis was then performed to analyze the
relationship between EUPQ and HHIA using the Chi-square test. The Pearson correlation test
was used to analyze the relationship between EUPQ scores and HHIA, provided the data were

normally distributed; otherwise, the Spearman test was employed.
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Results
A. Respondent Profile

This study used an online questionnaire created by Google Forms and administered to students
atthe Faculty of Medicine, Universitas Kristen Indonesia, between December 2022 and January
2023. The aim of this study was to determine the relationship between earphone use patterns
and the risk of hearing loss, which impacts quality of life, as measured by the Hearing Handicap

Inventory for Adults (HHIA) questionnaire, adapted into Indonesian.

The study population comprised 225 students from the 2019, 2020, and 2021 intakes at the

Faculty of Medicine, Universitas Kristen Indonesia.

The study lasted three months and was divided into two parts. In the first phase, participants
were asked to complete a questionnaire about their regular earphone use patterns, and then
they were asked to complete the HHIA questionnaire. The data was then analyzed, and a thesis

was prepared.

Table 1: EUPQ Distribution Overview

Assessment Criteria f %
Length of Use of 0-3 years 52 23,1
Earphones >3 years 173 76,9
<1 hour 97 43,1
1-2 hours 66 29,3
Duration of Earphone >2-4 hours 36 16,0
Use >4-6 hours 14 6,2
>6-8 hours 5 2,2
>8 hours 7 3,1
1-2 days 115 51,1
Frequency of Earphone 3-4 days 62 27,6
Use 5-6 days 17 7,6
Every Days 31 13,8
Earphone Usage Volume <60% 140 62,2
60-80% 69 30,7
>80% 16 7,1
Earphone Usage No Risk 85 37,8
Patterns Risk 140 62,2
Total 225 100,0
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Figure 1. The Chart of EUPQ Distribution Overview

Based on Table 1, 52 respondents used earphones for 0-3 years, representing 23.1% of the
total, while 173 respondents used earphones for more than 3 years, representing 76.9% of the
total. Based on these findings, the majority of students using earphones at the Faculty of
Medicine, Universitas Kristen Indonesia (UKI) have used them since their teenage years, with
some even using them since junior high school. A total of 97 respondents (43.1%) used
earphones for more than 1 hour, 66 respondents (29.3%) used earphones for 1-2 hours, 36
respondents (16.0%) used earphones for more than 2-4 hours, 14 respondents (6.2%) for
more than 4-6 hours, 5 respondents (2.2%) for more than 6-8 hours, and 7 respondents (3.1%)
for more than 8 hours. From this table, it can be seen that students of the Faculty of Medicine,
Christian University of Indonesia, Class of 2019, 2020, and 2021 mostly use earphones for

more than one hour per day.

Intotal, 115 respondents (51.1%) reported using earphones 1-2 days a week, while 62 (27.6%)
used them 3-4 days a week, 17 (7.6%) used them 5-6 days a week, and 31 (13.8%) used them
daily. Here, we see that first-, second-, and third-year medical students at the Christian
University of Indonesia used earphones between two and three days a week. 140 (62.2%)
respondents used earphones with a volume of <60% (<9 clicks of 0 volume), 69 (30.7%) used
earphones with a volume of 60-80% (10-12 clicks of 0 volume), and 16 (7.1%) used earphones
with a volume of >80% (>12 clicks of 0 volume). In this case, students at the Faculty of Medicine,
Indonesian Christian University, Class of 2019, 2020, and 2021 mostly used earphones with a

volume of <60% (<9 clicks from 0% volume). 85 respondents (37.8%) had earphone usage
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patterns that did not pose a risk, while 140 (62.2%) had earphone usage patterns that did.
From what we can tell from this study, the majority of medical students at the Christian
University of Indonesia (UI) in the 2019, 2020, and 2021 intakes are at risk of hearing loss.
Heavy, long-term earphone use (>3 years), daily use (>1 hour), weekly use (>4 days), and high

volume use (>60%) all contribute to risky earphone use.

Table 2: HHIA Score Results Overview

Indicator f %
No Handicap 167 74,2
Hearing Handicap Mild Moderate 22 9,8
Inventory Adults Score  Handicap
Results Severe Handicap 36 16
Total 225 100,0

Table 2 shows the scores from the Hearing Handicap Inventory for Adults (HHIA)
questionnaire distributed to groups at risk for hearing loss. Of the respondents who completed
the questionnaire, 167 (74.2%) had no handicap, 22 (9.8%) had a mild-moderate handicap,
and 36 (16%) had a severe handicap.

Table 3: The relationship between EUPQ and HHIA

Hearing Handicap Inventory Adults (HHIA)
Earphone Mild Modarate

Usage Patterns No Handicap Handicap Severe Handicap  p-value
f % f % f %

No Risk 71 83,5 8 9,4 6 7,1

Risk 96 68,6 14 10,0 30 21,4 0,015

Total 167 74,2 22 9,8 36 16

Table 3 shows that 96 respondents (68.6%) had earphone use patterns that put them at risk
for hearing loss, 14 (10.0%) had mild-moderate handicaps, and 30 (21.4%) had severe
handicaps. Meanwhile, 71 respondents (83.5%) were not at risk for hearing loss, 8 (9.4%) had
mild-moderate handicaps, and 6 (7.1%) had severe handicaps. Statistical tests revealed a
statistically significant relationship between risky and non-risky earphone use and handicaps
that can affect respondents' quality of life, with a p-value of 0.015 (p<0.05). Therefore, it can
be concluded that there is a significant relationship between earphone use patterns and the
risk of hearing loss. This relationship affects a person's quality of life. To determine the
significance of the correlation and the degree of correlation between the independent and
dependent variables, an analysis was conducted based on numerical data from the earphone
usage pattern questionnaire and HHIA scores using the Pearson correlation test if the data

were normally distributed and alternatively using the Spearmann correlation test if the data
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were not normally distributed. A normality test was conducted to determine the normality of

the data distribution, using the Kolmogorov-Smirnov test because the sample size was >50.

Table 4: Normality Test Results

Variable Mean SD Median Min Max p-value

Earphone

Usage 9,48 3,24 9,0 4,0 18,0 <0,0012

Patterns

HHIA 16,14 21,42 6,0 2,0 96.0 <0,001
Description:

aKolmogorov-Smirnov

Table 4 shows the results of the Kolmogorov-Smirnov test on earphone usage patterns, with a

p value of <0.05 and HHIA of <0.05.

Table 5: Spearman Test Results

Variable r P-value
EUPQ b
HHIA 0,202 0,002

Description:
bSpearman's Test

A Spearman's correlation test followed this. Table 4.5 shows a weak, significant relationship
between earphone use patterns and the risk of hearing loss, which impacts students' quality of
life.

B. |Discussion

1. Distribution of Respondents' Earphone Usage Patterns

From the results of the research conducted by researchers, a questionnaire was completed
to assess earphone usage patterns, which included information on duration, frequency,
duration, and volume. It was found that the majority of respondents (173 respondents) had
used earphones for more than three years, totaling 76.9%. This indicates that students from
the Faculty of Medicine, Christian University of Indonesia (2019-2021) have been listening to
music through earphones since they were in school. This aligns with research conducted by
Fatimah Hamzah and Nurul, whose respondents were students from the Faculty of Medicine,
Muhammadiyah University of Makassar, with an average duration of earphone use of more
than three years (95.7%) [32]. According to the ENT-KL textbook, hearing loss due to

prolonged exposure to excessively loud noise can lead to sensorineural hearing loss [33].

Commented [L1]: This article's discussion links the research
findings to previous studies, highlighting the importance of
earphone usage patterns in increasing the risk of hearing loss.
The author also explains how factors such as the duration and
volume of earphone use contribute to the risk of hearing loss.
This discussion emphasizes the importance of awareness of the
negative impacts of unwise earphone use.

Strengths:

1. A fairly robust discussion, linking the research findings to
existing literature, provides readers with a better understanding
of the topic.

2. The author also cites several other studies that support the
findings of this study, enriching the discussion.

Revision Suggestions:

1. The discussion could be more in-depth by further exploring the
biological mechanisms involved in listening to music at high
volume through earphones and how this affects hearing in the
long term.

2. A discussion of other factors influencing quality of life, such as
social support or mental health, which may interact with the
results of this study could also be added.

12 P-ISSN 2961-9106 e E-ISSN 2961-
8681




JPHS Vol. XX. No XX, August XXXX p. XX-XX

According to the World Health Organization (WHO), the largest number of earphone users
worldwide are adolescents aged 12 to 24, who constitute part of the urban population [34].

The use of earphones has become commonplace in modern culture, especially among
young people, who are more likely to use them as part of their daily routine than older
generations. Earphones can be used as a means of listening to music and communicating
because they can produce clearer sound than listening through the earphone speakers
themselves. Furthermore, earphones are easy to carry anywhere, the volume can be adjusted,
and they can provide privacy for the user. Regarding the duration of earphone use, the
respondents in this study mostly used earphones for less than 1 hour, amounting to 97 people
(47.1%). This result is in line with research by Martanegara and Ilman, who found that most
respondents in the study used earphones for <1 hour, accounting for 61.34%. Noise-induced
hearing loss can occur in the general public, especially teenagers, if they are often exposed to
the use of earphones at high volume and continue to use them for an average of one to three
hours per day [26]. More frequent use of earphones can be caused by the attachment to using
earphones at high intensity because the use of earphones can be used in all things, such as
when driving, sitting relaxing, doing activities, this earphone is very helpful so that even while
doing activities, the person can still communicate or listen to music [22].

This study also found that 51.5% of the sample, or 115 students, from the Faculty of
Medicine, Universitas Kristen Indonesia, Class 0f 2019, 2020, and 2021, mostly used earphones
once or twice a week. A low frequency of earphone use can be determined when respondents
wear their earphones from 1-2 days per week. This finding is consistent with that obtained
from a study conducted in the past by Fatimah Hamzah and Nurul on students of the Faculty of
Medicine, Universitas Muhammadiyah Makassar. The researchers found that almost half of the
students (47.8%) used earphones for 1-2 days per week.

Based on the results of this study, as many as 140 respondents (62.2% of the total) often
use earphone volume with > 60% on earphones. This is different when compared to research
by Velaro, Adrian on Medical Faculty Students, University of North Sumatra, most of the
respondents in their study used earphones with a volume of 60-80%.26 Respondents who use
earphones with high volume usually occur because users are not satisfied listening to them at
low volume, so they choose to increase the volume of the sound produced by the earphones
even though they are aware of the dangers of using earphones with high volume. This occurs
even though respondents are aware of the dangers of using earphones with high volume [35].
If the use of earphones with high volume has become a habit for its users, there will be a trauma
effect on the sound receptors due to the use of earphones with high volume intensity and cause

a decrease in hearing function.
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2. HHIA Score Overview

Information about hearing loss, expectations, and motivation can be collected using the
Hearing Handicap Inventory for Adults (HHIA). The World Health Organization (WHO) defines
disability or handicap as "a disadvantage to a person due to an impairment or impairment that
limits or prevents the fulfillment of a normal role," taking into account the person's age, gender,
and social and cultural context. The HHIA is a questionnaire used to assess the extent of
handicap in adults with hearing loss. The HHIA is just one of many self-report instruments
available to measure the functional impact of hearing loss on a person's daily life. HHIA results
can be used to address some of the psychological impacts of hearing loss. The higher the HHIA
score, the greater the recognition that hearing loss is a significant disability for the respondent
due to the greater limitations or obstacles experienced by the sufferer in fulfilling their daily
roles, resulting in a diminished quality of life.

This tool can assist audiologists by providing additional information regarding: (1)
helping to substantiate complaints of hearing loss that are not apparent on conventional
audiometric testing results; (2) facilitating candidate decisions regarding the use of
amplification (hearing aids); (3) assisting in the counseling process; (4) serving as a guide for
determining client-centered rehabilitation programs; and (5) serving as a measurement
criterion in rehabilitation evaluations, including the benefits of post-surgical hearing aids.46
Hearing loss can impact quality of life and limit activities or participation in daily life. The
impact of this hearing loss can be assessed using the HHIA questionnaire [36]. In this study,
the researchers used the HHIA questionnaire, which had been adapted into Indonesian and
had been tested for validity and reliability.

The HHIA questionnaire in this study was administered to groups of people at and not at
risk of developing hearing loss due to earphone use. 225 people (100%) completed the HHIA
questionnaire. The results showed that 74.2% had no handicap, 9.8% had mild-moderate
handicap, and 16% had severe handicap. In a previous study by Marcus and Dayse, the majority
of respondents (70.8%) had severe handicap, 22.9% had mild-moderate handicap, and 6.3%
had no handicap [37]. The HHIA questionnaire varies widely and depends on life experiences,
health expectations, and even the individual's ability to adapt. People with hearing loss will
experience communication difficulties and experience social and emotional difficulties in their
daily lives. This will lead to different perceptions of their quality of life [36].

3. Relationship between Earphone Use Patterns and HHIA Scores

This study found a statistically significant relationship between earphone use patterns
and the risk of hearing loss, which impacts the quality of life of students at the Faculty of
Medicine, Christian University of Indonesia, in the 2019, 2020, and 2021 intakes (p = 0.015) of
the 2019, 2020, and 2021 intakes (p<0.05). Furthermore, the Spearman correlation test
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revealed a weakly significant relationship between earphone use patterns and the risk of
hearing loss, which impacted students' quality of life (p = 0.002b). Similarly, research by
Marcus and Dayse confirmed that hearing loss can significantly impact quality of life [37].

The correlation between the two variables supports this finding. Incorrect use of
earphones can lead to a risk of hearing loss and negatively impact quality of life, as measured
by the HHIA questionnaire. Earphone use patterns can increase the risk of hearing loss, which
can lead to physical, social, and emotional changes in individuals. These changes can persist
and disrupt daily activities, significantly impacting quality of life, especially for those at risk for
hearing loss.

The results demonstrating a higher HHIA score in respondents with risky earphone use
patterns can be explained through well-established biological mechanisms. Exposure to
sounds above 85 dB for long durations causes damage to outer hair cells (OHCs) in the cochlea.
These OHCs function as mechanical amplifiers, improving frequency selectivity and sound
sensitivity. High sound pressure levels lead to excessive mechanical vibration, which triggers
oxidative stress and mitochondrial dysfunction in cochlear cells. Over time, this results in
apoptosis and irreversible loss of sensory cells, leading to permanent threshold shifts and
progressive hearing impairment.

Furthermore, loud music especially when transmitted directly into the ear canal via in-ear
earphones causes temporary threshold shifts that, with repeated exposure, accumulate into
permanent hearing loss. Research indicates that high-volume listening can induce excessive
glutamate release, resulting in excitotoxicity at the ribbon synapses between inner hair cells
and auditory nerve fibers. This “hidden hearing loss” may develop even before pure-tone

audiometry detects deficits, and can manifest as difficulties in speech.
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Conclusion

This study shows that students with risky earphone use patterns—such as long listening
duration, high volume, and frequent weekly use—are more likely to experience hearing
difficulties based on their HHIA scores. Although most students reported no handicap, a
meaningful number already showed mild to severe hearing problems, indicating early signs of
noise-induced hearing loss. Unsafe listening habits can gradually damage the cochlea and affect
communication, concentration, and overall quality of life. Because many students have used
earphones since adolescence, early prevention is important. To reduce the risk of hearing loss,
educational institutions and related agencies should take more active steps, such as: 1)
Providing education about safe listening habits (e.g.,, 60-60 rule); 2) Offering regular hearing
screenings for students; 3) Creating campus policies that encourage healthy gadget use; 4)
Running digital campaigns to raise awareness of safe earphone practices; 5) Partnering with
health professionals to offer counseling for at-risk students. In summary, unsafe earphone use
is a growing concern among young adults, and schools and health agencies should work

together to promote safer listening habits and protect students’ long-term hearing health.
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ARTICLE INFO ABSTRACT

Article history In today's modern life, most people are constantly exposed to
Received XX July 2022 noise every day, potentially disrupting their hearing function.
Revised XX August 2022 One such factor is the use of hearing devices, namely

Accepted XX August 2022 earphones. Approximately 1.1 billion young adults and
adolescents are at risk of experiencing hearing loss in their
lifetime. If someone is at risk of hearing loss, it can
undoubtedly impact their quality of life. Participants in this
study were students at the Christian University of Indonesia
in 2019, 2020, and 2021. The purpose of this study was to
determine whether risky earphone use patterns are
associated with quality of life. Data for this study were
collected using a cross-sectional observational analytical
methodology with consecutive sampling technique. The
study sample was assessed with a questionnaire created
using Google Forms. The questionnaire, which is divided into
two parts: the Earphone Use Pattern Questionnaire (PPE)
and the Hearing Handicap Inventory for Adults (HHIA), to
determine the patient's quality of life, was then analyzed
using the Chi-Square and Spearman tests. Of the 225
respondents, there were 62.2% risky earphone usage
patterns and 37.8% non-risky earphone users. According to
the HHIA score findings, 74.2% of people had no disabilities,
9.8% had mild to moderate disabilities, and 16.0% had
severe disabilities, with p=0.015 (p <0.05) obtained through
the use of the Chi-Square statistical test. There is a
relationship between earphone usage patterns and the risk
of hearing loss which affects the quality of life of students of
the Faculty of Medicine, Universitas Kristen Indonesia Class

of 2019, 2020, and 2021.
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Introduction

The ability to hear is at the heart of all human communication, both with each other
and with the world around us [1]. Hearing loss is one of the most common disabilities
worldwide, affecting more than 1.5 billion people, according to the World Health Organization
(WHO) [2]. While common, hearing loss often goes unrecognized by patients and doctors,
leading to inadequate treatment. The prevalence of clinically significant hearing loss has been
found to double every decade. [3]. In Southeast Asia, the prevalence of hearing loss is estimated
at 27%, which equates to approximately 156 million people in the total population. In contrast,
the prevalence of hearing loss in Indonesia nationally is 2.6% of the total population, and this
figure is expected to increase over time. [4]

In today's modern life, most people are constantly exposed to noise that can potentially
disrupt hearing function [5]. The use of personal audio devices, specifically earphones, is a
significant and growing risk factor for hearing loss in the context of this study. WHO estimates
that 1.1 billion adolescents and young adults are at risk of hearing loss as a direct result of
exposure to loud noises from electronic devices. This risk is primarily associated with the
increased volume of sound produced by these devices [6]. The use of earphones is a significant
indicator of increased risk, especially for noise-induced hearing loss (NIHL), as earphones can

bring the noise source closer to the ear, resulting in the listener receiving significantly greater
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exposure [7]. A study by Rumampuk in Indonesia found that 26.7% of students who use
earphones experience some level of hearing loss, with 6.7% experiencing moderate hearing
loss [8]. According to data from the WHO, approximately 430 million people, or more than 5%
of the global population, experience hearing loss that affects their quality of life. The habit of
listening to music at high volumes via earphones and other noisy environments for long
periods of time is a primary cause [9]. Based on the above background, the researcher wants
to know the relationship between earphone usage patterns (including volume and duration)
and the risk of hearing loss which affects the quality of life of students of the Faculty of Medicine,
Indonesian Christian University, Class of 2019-2021.

Literature Review

A. Ear Anatomy

Human ear development begins with the appearance of the otic placode and
vestibulocochlear ganglia at three weeks of gestation. This is followed by the appearance of the
external canal, which begins to develop from the first branchial cleft in the fourth week, then
forms a hole through ectodermal proliferation. By the 28th week, the epithelial core has
canalized from medial to lateral, resulting in a fully patent external canal [10].

The ear can be divided into three parts: the outer ear, the middle ear, and the inner ear
[11]. The outer ear consists of the auricle (also known as the pinna) and the external auditory
canal, as well as the lateral surface of the tympanic membrane, which is part of the outer ear
[12]. The middle ear consists of the tympanic membrane and three auditory ossicles: the
malleus, incus, and stapes. These three ossicles allow sound waves to travel from the outer ear
to the inner ear by connecting the tympanic membrane to the inner ear [13]. The inner ear is a
system of canals and a cavity within the petrous part of the temporal bone. The inner ear is
formed by the bony labyrinth (osseous labyrinth), which contains the membranous labyrinth.
The bony labyrinth consists of three components: the semicircular canals, the vestibule, and
the bony cochlea. The membranous labyrinth is located within the bony labyrinth and is a
system of interconnected channels lined with epithelium and containing endolymph. The
membranous labyrinth consists of the membranous semicircular canals, the ultricle, the
saccule, the endolymphatic duct, the endolymphatic sac, and the reuniens duct. The cochlear
duct contains the organ of Corti, which is the organ of hearing. There are sensory nerve endings
in the ampullae of the semicircular canals (crista ampullaris) and in the ultricle and saccule

(macula sacculi and ultriculi) which function as static and kinetic senses.
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Figure 2.1 Ear Anatomy [3]

B. Physiology of Hearing

Hearing and balance are functions performed by the human ear. The transduction
mechanism in the ear is responsible for detecting and analyzing sound. This mechanism is
responsible for converting sound waves into electrochemical impulses. If the anatomy is
abnormal, hearing will not function properly even if the nerves are intact. Hearing is the
process by which sound vibrations from the surrounding environment are converted into
action potentials in the cochlea and auditory nerve. Sound is produced when an object is made
to vibrate, such as when a guitar string is plucked. The resulting vibrational pressure is called
a sound wave. Therefore, the ear is designed to detect and categorize various sonic qualities,
including pitch (the frequency of the sound wave) and loudness (the perceived intensity of the
sound). Hertz is the standard system of frequency measurement (Hz, cycles per second). The
human ear can generally detect sounds between 1,000 and 4,000 hertz, but younger ears can
detect sounds between 20,000 and 200,000 hertz. The decibel (dB) is the unit used to measure
the loudness of sound, and the audible range that humans can tolerate on the decibel scale is
from 0 to 130 dB (where the sound can become painful). To enter the central nervous system,
each of these physical properties must first undergo some kind of transformation. Air
vibrations are first converted into vibrations of the tympanic membrane, which is the first step
in the process. Once they reach these structures, the vibrations are captured by the middle ear
and ossicles. Then, in the inner ear and cochlea, these vibrations are converted into vibrations
of fluid, and these fluid vibrations stimulate areas known as the basilar membrane and the
organ of Corti. Ultimately, these vibrations are converted into nerve impulses, which are then
transmitted to the nervous system [14]

The primary function of the organ of Corti is auditory signal transduction. Sound waves

enter the ear through the auditory canal and cause vibrations in the tympanic membrane.
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Movement of the tympanic membrane causes subsequent vibrations in the auditory ossicles,
the three middle ear bones, which transfer energy to the cochlea through the oval window. As
the oval window moves, the waves travel through the perilymph fluid in the scala tympani and
then the scala vestibuli of the cochlea. As fluid moves through these structures, the basilar
membrane, located between the scala media and scala tympani, shifts against the tectorial
membrane, respectively [15]

C. Hearing Loss

Hearing loss is a condition that occurs when the transmission of sound from the outer ear
to the brain is disrupted. The disruption can occur at any stage, before, after, or after and before
the cochlea. Hearing loss can be conductive, sensorineural, or mixed [16]. Conductive hearing
loss is caused by impaired transmission of sound waves to the cochlea, which ultimately causes
problems primarily in the outer ear and auditory canal. The problem may originate in the
external canal due to obstruction from debris, wax, or foreign objects, or may result from a
congenital abnormality such as aural atresia, which causes incomplete development of the
outer ear. Perforation of the tympanic membrane can also cause conductive hearing loss.
Perforation can be associated with trauma from using cotton swabs to clean the ears,
barotrauma from diving, or as a sequela of otitis media [17]. Sensorineural hearing loss (SNHL)
is the most common type and accounts for the majority of all hearing loss. Hearing loss
resulting from neurological, otologic, or vascular disorders is referred to as SNHL.
Sensorineural hearing loss can be caused by damage to the auditory nerve, the
vestibulocochlear nerve, or the central auditory processing area of the brain [18].

Noise can damage the sensory hair cells of the inner ear through direct mechanical
pressure and intense sound pressure as well as by activation of stress-induced molecular
pathways, including the formation of reactive oxygen species and excess calcium. Assessed by
the decibel level and duration of exposure this can cause noise-induced hearing loss which can
also be known as Noise Induced Hearing Loss (NIHL) [19]. NIHL is hearing loss caused by
exposure to sounds that are too strong so that they can damage hearing cells, this kind of
hearing loss is often described as “noise-induced”. NIHL can be classified into three, namely,
Temporary Threshold Shift (TTS), Permanent Threshold Shift (PTS), and Acoustic Trauma.
Four factors contribute to the effects of noise, namely, sound level (volume), audio spectrum,
distribution of exposure time, cumulative noise exposure over days, weeks or years [20]. The
term "transient threshold shift" is used to describe objective changes in hearing acuity that can
be measured on audiometry immediately after an episode of loud noise exposure and which
return to pre-exposure levels after a few days to two weeks. A temporary threshold shift is

subjectively characterized by decreased hearing sensitivity, a feeling of fullness in the ear,
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tinnitus (ringing), and the perception of hearing loss. Prolonged or repeated exposure to noise
can lead to the death of sensory hair cells and result in permanent hearing loss, referred to as
a “permanent threshold shift.” Hair cell death may be followed by a gradual loss of spiral
ganglion neurons over months or years [21].

D. Earphones

To listen to audio, people usually need a device called earphones, which convert electrical
energy into sound waves. Earphones are most often used for media consumption and digital
communication via gadgets such as smartphones and computers. [22]. Consumers are
increasingly turning to earphones due to advances in audiovisual and communication
technology. Earphones are now commonly used to listen to music on mobile phones and other
audio devices, thanks to these innovations. People, especially teenagers, have made listening
to music through headphones or earphones a regular part of their lives. Most teenagers wear
earphones or headphones, typically to listen to music for extended periods of time. They do so
even while engaging in other activities, such as traveling, exercising, or even sleeping.
Prolonged use can cause continuous noise, which can damage hearing [6].

Recent advances in audiovisual technology have had a significant impact on the creation
of modern music players and the hearing aids used to listen to music on these devices.
Earphones, headsets, headphones, and other types of hearing aids are just a few of the many
types that have been produced, with varying capacities and sound output functions [23].
According to one study, 88.2% of 1,407 children used personal music players, also known as
MP3 players, and 27.4% of these children listened to music at the highest possible volume for
extended periods without interruption. Another study found that 94.3% of those participating
used personal music players daily for between one and three hours over three years.
Conversely, earphones are the most common form of amplification for the hearing impaired.
This demonstrates the widespread use of earphones among today's youth [23].

E. The Impact of Earphone Use Patterns on Hearing Loss

While earphone use is currently more effective than loudspeakers, it's important to note
that earphone use can impact hearing response and chronic noise. Even at the same volume,
listening to music through earphones produces a higher overall noise intensity than listening
to the same music without earphones. When someone listens to music with earphones, the
sound source is physically closer to them than when listening without earphones. Earphones
also don't fully distribute sound and don't completely block out external noise, which can
contribute to hearing loss. Earphone use patterns can be divided into four components:
frequency, duration, noise volume, and length of earphone use. These four components are the
primary assessments for determining earphone use patterns, which are then classified into

two categories: risky and non-risky earphone use patterns [24].
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Hearing loss is one of the effects caused by earphone use, resulting from improper use.
Continuous exposure is a risk factor for hearing loss. Approximately 5 to 10% of earphone
users are at risk of hearing loss and even permanent hearing loss if they listen to music for
more than one hour a day at high volume [23]

Due to the length of earphone use of more than three years and daily use, earphones
require attention, as literature indicates that prolonged exposure to loud noise can cause
noise-induced hearing loss (NIHL) [25]. Research by Setianiet (2018) found that 77.8% of
those with a history of noise exposure from earphones experienced NIHL, and 22.2%
experienced NIHL with more than five years of use. Therefore, using earphones for five years
or more can increase the risk of NIHL [26]. Noise-induced hearing loss (NIHL) is a form of
sensory deficit that can lead to sensorineural hearing loss due to continuous exposure to loud
noise over a prolonged period [27].

F. The Impact of Hearing Loss on Quality of Life

According to the World Health Organization (WHOQOL), quality of life is defined as an
individual's perception of their life in society within the context of their culture and existing
value systems, related to goals, expectations, standards, and concerns. Based on this definition,
quality of life can be defined as life satisfaction or the fulfillment of life's needs based on a
person's perceived physical, psychological, and social conditions [28], [29]. Factors that can
influence a person's quality of life include psychological conditions. For example, psychological
conditions can arise from the impact of an individual's physical limitations, which can lead to
anxiety disorders, which can reduce the sufferer's ability to work and socialize with others.
This can indirectly impact a person's quality of life. Beyond psychological factors, there are
social relationship factors such as social support, which is the presence of others who can be
relied upon to provide assistance, encouragement, acceptance, and attention, thereby
improving and influencing the well-being or quality of life for the individual concerned [30]

Hearing loss can lead to a potential handicap or disability, limiting the individual's ability
to perform various tasks in life. This can have psychological impacts, such as communication
barriers, leading to anxiety, depression, and even impaired social interaction. Psychological

and social relationships are factors that can impact a person's quality of life [31]

Material And Methods

This study uses a cross-sectional observational analytical research design, the
researcher wants to prove the extent of the closeness of the relationship between a variable

and another variable, where in this study the researcher wants to know the relationship
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between earphone use patterns and the risk of hearing loss which can affect the quality of life

of students of the Faculty of Medicine, Indonesian Christian University Class of 2019-2021.

This research was conducted from December to January 2023 at the Faculty of
Medicine, Christian University of Indonesia, on Jl. Mayjen Sutoyo No. 2, RT. 2/RW. 11, Cawang
Village, Kramat Jati District in East Jakarta City. The study population consisted of students
from the Faculty of Medicine at Universitas Kristen Indonesia who graduated during the 2019-
2021 intake. The sample consisted of all students who met the inclusion and exclusion criteria

as in Table 1, and had given their consent.

Table 1. Inclusion and Exclusion Criteria

Criteria Inclusion Criteria Exclusion Criteria
Participants Students from the 2019-2021 intake Students who have previously been
of UKI from any faculty. diagnosed with a hearing disorder

(e.g., presbycusis, otosclerosis,
chronic otitis media).

Willing to participate and sign the Students who are currently taking

informed consent form. medication known to be ototoxic
(e.g., certain antibiotics or
chemotherapy agents).

Own and regularly use Students who did not complete the

earphones/headphones for leisure entire questionnaire.

or study purposes.

The sampling technique used in this study was non-probability sampling, namely,
consecutive sampling, which was used to determine the research sample based on
predetermined criteria and objectives. The research instrument consisted of two
questionnaires: the Earphone Usage Pattern Questionnaire (EUPQ), which was used to
examine respondents’ habits of using earphones, and the Hearing Handicap Inventory for
Adults (HHIA) questionnaire, which was used to determine the quality of life of earphone user

respondents.

Data collected through the questionnaire were processed using IBM SPSS (Statistics for
Social Science) and Microsoft Office Excel. Categorical data were displayed as percentages,
while numerical data were displayed as means and standard deviations. All data were
presented in tabular form. An inferential analysis was then performed to analyze the
relationship between EUPQ and HHIA using the Chi-square test. The Pearson correlation test
was used to analyze the relationship between EUPQ scores and HHIA, provided the data were

normally distributed; otherwise, the Spearman test was employed.
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Results
A. Respondent Profile

This study used an online questionnaire created by Google Forms and administered to students
at the Faculty of Medicine, Universitas Kristen Indonesia, between December 2022 and January
2023. The aim of this study was to determine the relationship between earphone use patterns
and the risk of hearing loss, which impacts quality of life, as measured by the Hearing Handicap

Inventory for Adults (HHIA) questionnaire, adapted into Indonesian.

The study population comprised 225 students from the 2019, 2020, and 2021 intakes at the

Faculty of Medicine, Universitas Kristen Indonesia.

The study lasted three months and was divided into two parts. In the first phase, participants
were asked to complete a questionnaire about their regular earphone use patterns, and then
they were asked to complete the HHIA questionnaire. The data was then analyzed, and a thesis

was prepared.

Table 1: EUPQ Distribution Overview

Assessment Criteria f %
Length of Use of 0-3 years 52 23,1
Earphones >3 years 173 76,9
<1 hour 97 43,1
1-2 hours 66 29,3
Duration of Earphone >2-4 hours 36 16,0
Use >4-6 hours 14 6,2
>6-8 hours 5 2,2
>8 hours 7 3,1
1-2 days 115 51,1
Frequency of Earphone 3-4 days 62 27,6
Use 5-6 days 17 7,6
Every Days 31 13,8
Earphone Usage Volume <60% 140 62,2
60-80% 69 30,7
>80% 16 7,1
Earphone Usage No Risk 85 37,8
Patterns Risk 140 62,2
Total 225 100,0
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Figure 1. The Chart of EUPQ Distribution Overview

No Risk Risk

Based on Table 1, 52 respondents used earphones for 0-3 years, representing 23.1% of the
total, while 173 respondents used earphones for more than 3 years, representing 76.9% of the
total. Based on these findings, the majority of students using earphones at the Faculty of
Medicine, Universitas Kristen Indonesia (UKI) have used them since their teenage years, with
some even using them since junior high school. A total of 97 respondents (43.1%) used
earphones for more than 1 hour, 66 respondents (29.3%) used earphones for 1-2 hours, 36
respondents (16.0%) used earphones for more than 2-4 hours, 14 respondents (6.2%) for
more than 4-6 hours, 5 respondents (2.2%) for more than 6-8 hours, and 7 respondents (3.1%)
for more than 8 hours. From this table, it can be seen that students of the Faculty of Medicine,
Christian University of Indonesia, Class of 2019, 2020, and 2021 mostly use earphones for

more than one hour per day.

Intotal, 115 respondents (51.1%) reported using earphones 1-2 days a week, while 62 (27.6%)
used them 3-4 days a week, 17 (7.6%) used them 5-6 days a week, and 31 (13.8%) used them
daily. Here, we see that first-, second-, and third-year medical students at the Christian
University of Indonesia used earphones between two and three days a week. 140 (62.2%)
respondents used earphones with a volume of <60% (<9 clicks of 0 volume), 69 (30.7%) used
earphones with a volume of 60-80% (10-12 clicks of 0 volume), and 16 (7.1%) used earphones
with a volume of >80% (>12 clicks of 0 volume). In this case, students at the Faculty of Medicine,
Indonesian Christian University, Class of 2019, 2020, and 2021 mostly used earphones with a

volume of <60% (<9 clicks from 0% volume). 85 respondents (37.8%) had earphone usage

10 P-ISSN 2961-9106 e E-ISSN 2961-
8681



JPHS Vol. XX. No XX, August XXXX p. XX-XX

patterns that did not pose a risk, while 140 (62.2%) had earphone usage patterns that did.
From what we can tell from this study, the majority of medical students at the Christian
University of Indonesia (UI) in the 2019, 2020, and 2021 intakes are at risk of hearing loss.
Heavy, long-term earphone use (>3 years), daily use (>1 hour), weekly use (>4 days), and high

volume use (>60%) all contribute to risky earphone use.

Table 2: HHIA Score Results Overview

Indicator f %
No Handicap 167 74,2
Hearing Handicap Mild Moderate 22 9,8
Inventory Adults Score  Handicap
Results Severe Handicap 36 16
Total 225 100,0

Table 2 shows the scores from the Hearing Handicap Inventory for Adults (HHIA)
questionnaire distributed to groups at risk for hearing loss. Of the respondents who completed
the questionnaire, 167 (74.2%) had no handicap, 22 (9.8%) had a mild-moderate handicap,
and 36 (16%) had a severe handicap.

Table 3: The relationship between EUPQ and HHIA

Hearing Handicap Inventory Adults (HHIA)
Earphone Mild Modarate

Usage Patterns No Handicap Handicap Severe Handicap  p-value
f % f % f %

No Risk 71 83,5 8 9,4 6 7,1

Risk 96 68,6 14 10,0 30 21,4 0,015

Total 167 74,2 22 9,8 36 16

Table 3 shows that 96 respondents (68.6%) had earphone use patterns that put them at risk
for hearing loss, 14 (10.0%) had mild-moderate handicaps, and 30 (21.4%) had severe
handicaps. Meanwhile, 71 respondents (83.5%) were not at risk for hearing loss, 8 (9.4%) had
mild-moderate handicaps, and 6 (7.1%) had severe handicaps. Statistical tests revealed a
statistically significant relationship between risky and non-risky earphone use and handicaps
that can affect respondents' quality of life, with a p-value of 0.015 (p<0.05). Therefore, it can
be concluded that there is a significant relationship between earphone use patterns and the
risk of hearing loss. This relationship affects a person's quality of life. To determine the
significance of the correlation and the degree of correlation between the independent and
dependent variables, an analysis was conducted based on numerical data from the earphone
usage pattern questionnaire and HHIA scores using the Pearson correlation test if the data

were normally distributed and alternatively using the Spearmann correlation test if the data
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were not normally distributed. A normality test was conducted to determine the normality of

the data distribution, using the Kolmogorov-Smirnov test because the sample size was >50.

Table 4: Normality Test Results

Variable Mean SD Median Min Max p-value

Earphone

Usage 9,48 3,24 9,0 4,0 18,0 <0,0012

Patterns

HHIA 16,14 21,42 6,0 2,0 96.0 <0,001
Description:

aKolmogorov-Smirnov

Table 4 shows the results of the Kolmogorov-Smirnov test on earphone usage patterns, with a

p value of <0.05 and HHIA of <0.05.

Table 5: Spearman Test Results

Variable r P-value
EUPQ b
HHIA 0,202 0,002

Description:
bSpearman's Test

A Spearman's correlation test followed this. Table 4.5 shows a weak, significant relationship
between earphone use patterns and the risk of hearing loss, which impacts students' quality of

life.
B. Discussion

1. Distribution of Respondents' Earphone Usage Patterns

From the results of the research conducted by researchers, a questionnaire was completed
to assess earphone usage patterns, which included information on duration, frequency,
duration, and volume. It was found that the majority of respondents (173 respondents) had
used earphones for more than three years, totaling 76.9%. This indicates that students from
the Faculty of Medicine, Christian University of Indonesia (2019-2021) have been listening to
music through earphones since they were in school. This aligns with research conducted by
Fatimah Hamzah and Nurul, whose respondents were students from the Faculty of Medicine,
Muhammadiyah University of Makassar, with an average duration of earphone use of more
than three years (95.7%) [32]. According to the ENT-KL textbook, hearing loss due to

prolonged exposure to excessively loud noise can lead to sensorineural hearing loss [33].
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According to the World Health Organization (WHO), the largest number of earphone users
worldwide are adolescents aged 12 to 24, who constitute part of the urban population [34].

The use of earphones has become commonplace in modern culture, especially among
young people, who are more likely to use them as part of their daily routine than older
generations. Earphones can be used as a means of listening to music and communicating
because they can produce clearer sound than listening through the earphone speakers
themselves. Furthermore, earphones are easy to carry anywhere, the volume can be adjusted,
and they can provide privacy for the user. Regarding the duration of earphone use, the
respondents in this study mostly used earphones for less than 1 hour, amounting to 97 people
(47.1%). This result is in line with research by Martanegara and Ilman, who found that most
respondents in the study used earphones for <1 hour, accounting for 61.34%. Noise-induced
hearing loss can occur in the general public, especially teenagers, if they are often exposed to
the use of earphones at high volume and continue to use them for an average of one to three
hours per day [26]. More frequent use of earphones can be caused by the attachment to using
earphones at high intensity because the use of earphones can be used in all things, such as
when driving, sitting relaxing, doing activities, this earphone is very helpful so that even while
doing activities, the person can still communicate or listen to music [22].

This study also found that 51.5% of the sample, or 115 students, from the Faculty of
Medicine, Universitas Kristen Indonesia, Class of 2019, 2020, and 2021, mostly used earphones
once or twice a week. A low frequency of earphone use can be determined when respondents
wear their earphones from 1-2 days per week. This finding is consistent with that obtained
from a study conducted in the past by Fatimah Hamzah and Nurul on students of the Faculty of
Medicine, Universitas Muhammadiyah Makassar. The researchers found that almost half of the
students (47.8%) used earphones for 1-2 days per week.

Based on the results of this study, as many as 140 respondents (62.2% of the total) often
use earphone volume with > 60% on earphones. This is different when compared to research
by Velaro, Adrian on Medical Faculty Students, University of North Sumatra, most of the
respondents in their study used earphones with a volume of 60-80%.26 Respondents who use
earphones with high volume usually occur because users are not satisfied listening to them at
low volume, so they choose to increase the volume of the sound produced by the earphones
even though they are aware of the dangers of using earphones with high volume. This occurs
even though respondents are aware of the dangers of using earphones with high volume [35].
If the use of earphones with high volume has become a habit for its users, there will be a trauma
effect on the sound receptors due to the use of earphones with high volume intensity and cause

a decrease in hearing function.
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2. HHIA Score Overview

Information about hearing loss, expectations, and motivation can be collected using the
Hearing Handicap Inventory for Adults (HHIA). The World Health Organization (WHO) defines
disability or handicap as "a disadvantage to a person due to an impairment or impairment that
limits or prevents the fulfillment of a normal role," taking into account the person's age, gender,
and social and cultural context. The HHIA is a questionnaire used to assess the extent of
handicap in adults with hearing loss. The HHIA is just one of many self-report instruments
available to measure the functional impact of hearing loss on a person's daily life. HHIA results
can be used to address some of the psychological impacts of hearing loss. The higher the HHIA
score, the greater the recognition that hearing loss is a significant disability for the respondent
due to the greater limitations or obstacles experienced by the sufferer in fulfilling their daily
roles, resulting in a diminished quality of life.

This tool can assist audiologists by providing additional information regarding: (1)
helping to substantiate complaints of hearing loss that are not apparent on conventional
audiometric testing results; (2) facilitating candidate decisions regarding the use of
amplification (hearing aids); (3) assisting in the counseling process; (4) serving as a guide for
determining client-centered rehabilitation programs; and (5) serving as a measurement
criterion in rehabilitation evaluations, including the benefits of post-surgical hearing aids.46
Hearing loss can impact quality of life and limit activities or participation in daily life. The
impact of this hearing loss can be assessed using the HHIA questionnaire [36]. In this study,
the researchers used the HHIA questionnaire, which had been adapted into Indonesian and
had been tested for validity and reliability.

The HHIA questionnaire in this study was administered to groups of people at and not at
risk of developing hearing loss due to earphone use. 225 people (100%) completed the HHIA
questionnaire. The results showed that 74.2% had no handicap, 9.8% had mild-moderate
handicap, and 16% had severe handicap. In a previous study by Marcus and Dayse, the majority
of respondents (70.8%) had severe handicap, 22.9% had mild-moderate handicap, and 6.3%
had no handicap [37]. The HHIA questionnaire varies widely and depends on life experiences,
health expectations, and even the individual's ability to adapt. People with hearing loss will
experience communication difficulties and experience social and emotional difficulties in their
daily lives. This will lead to different perceptions of their quality of life [36].

3. Relationship between Earphone Use Patterns and HHIA Scores

This study found a statistically significant relationship between earphone use patterns
and the risk of hearing loss, which impacts the quality of life of students at the Faculty of
Medicine, Christian University of Indonesia, in the 2019, 2020, and 2021 intakes (p = 0.015) of
the 2019, 2020, and 2021 intakes (p<0.05). Furthermore, the Spearman correlation test
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revealed a weakly significant relationship between earphone use patterns and the risk of
hearing loss, which impacted students' quality of life (p = 0.002b). Similarly, research by
Marcus and Dayse confirmed that hearing loss can significantly impact quality of life [37].

The correlation between the two variables supports this finding. Incorrect use of
earphones can lead to a risk of hearing loss and negatively impact quality of life, as measured
by the HHIA questionnaire. Earphone use patterns can increase the risk of hearing loss, which
can lead to physical, social, and emotional changes in individuals. These changes can persist
and disrupt daily activities, significantly impacting quality of life, especially for those at risk for
hearing loss.

The results demonstrating a higher HHIA score in respondents with risky earphone use
patterns can be explained through well-established biological mechanisms. Exposure to
sounds above 85 dB for long durations causes damage to outer hair cells (OHCs) in the cochlea.
These OHCs function as mechanical amplifiers, improving frequency selectivity and sound
sensitivity. High sound pressure levels lead to excessive mechanical vibration, which triggers
oxidative stress and mitochondrial dysfunction in cochlear cells. Over time, this results in
apoptosis and irreversible loss of sensory cells, leading to permanent threshold shifts and
progressive hearing impairment.

Furthermore, loud music especially when transmitted directly into the ear canal via in-ear
earphones causes temporary threshold shifts that, with repeated exposure, accumulate into
permanent hearing loss. Research indicates that high-volume listening can induce excessive
glutamate release, resulting in excitotoxicity at the ribbon synapses between inner hair cells
and auditory nerve fibers. This “hidden hearing loss” may develop even before pure-tone

audiometry detects deficits, and can manifest as difficulties in speech.
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Conclusion

This study shows that students with risky earphone use patterns—such as long listening
duration, high volume, and frequent weekly use—are more likely to experience hearing
difficulties based on their HHIA scores. Although most students reported no handicap, a
meaningful number already showed mild to severe hearing problems, indicating early signs of
noise-induced hearing loss. Unsafe listening habits can gradually damage the cochlea and affect
communication, concentration, and overall quality of life. Because many students have used
earphones since adolescence, early prevention is important. To reduce the risk of hearing loss,
educational institutions and related agencies should take more active steps, such as: 1)
Providing education about safe listening habits (e.g.,, 60-60 rule); 2) Offering regular hearing
screenings for students; 3) Creating campus policies that encourage healthy gadget use; 4)
Running digital campaigns to raise awareness of safe earphone practices; 5) Partnering with
health professionals to offer counseling for at-risk students. In summary, unsafe earphone use
is a growing concern among young adults, and schools and health agencies should work

together to promote safer listening habits and protect students’ long-term hearing health.
Conflict of Interest
The authors declare that there is no conflict of interest.

References

[1] C.]. Plack, The sense of hearing. Taylor and Francis, 2023. doi: 10.4324/9781003303329/SENSE-
HEARING-CHRISTOPHER-PLACK.

[2] W. H. Organization, World report on hearing. 2021. Accessed: Oct. 07, 2025. [Online]. Available:
https://books.google.com/books?hl=en&Ilr=&id=zMRqEAAAQBA]&oi=fnd&pg=PR5&dq=WHO.
+World+Report+On+Hearing.+2021&ots=cHAtl_6aMx&sig=5ks-DjL_goiQWico-iRullwvc-8

[3] C. L. Nieman and E. S. Oh, “Hearing loss,” acpjournals.orgCL Nieman, ES OhAnnals Intern. Med.
2020eacpjournals.org, vol. 173, mno. 11, pp. ITC81-ITC96, Dec. 2020, doi:
10.7326/A1TC202012010.

[4] B. Putri, R. Halim, H. N.-]. Kesmas, and undefined 2021, “Studi kualitatif gangguan pendengaran
akibat bising/noise induced hearing loss (NIHL) pada marshaller di Bandar Udara Sultan Thaha
Kota Jambi tahun 2020,” Mail. Putri, R Halim, HS NasutionJurnal Kesmas Jambi, 2021email.online-
journalunja.ac.id, Accessed: Oct. 07, 2025. [Online]. Available: https://mail.online-
journal.unja.ac.id/jkmj/article/view/12400

[5] N. Sarah, ... F. L.-]. (Jurnal K., and undefined 2016, “Hubungan Penggunaan Earphone Dengan
Gangguan Pendengaran Pada Siswa Sma Negeri 9 Manado,” ejournal.unsrat.ac.idNA Sarah, F
Lintong, JF RumampukJKK (Jurnal Kedokt. Klin. 2016eejournal.unsrat.ac.id, Accessed: Oct. 07,
2025. [Online]. Available: https://ejournal.unsrat.ac.id /index.php/jkk/article/view/14363

[6] A. Budiarman, A. Asnawati, H. Huldani, ... S. K.-, and undefined 2024, “GAMBARAN TINGKAT
PENGETAHUAN MAHASISWA PSKPS FK ULM ANGKATAN 2020 TENTANG FAKTOR RISIKO
NOISE-INDUCED HEARING LOSS (NIHL),” ppjp.ulm.ac.id, Accessed: Oct. 07, 2025. [Online].
Available: https://ppjp.ulm.ac.id/journals/index.php/hms/article/view/13178

[7] P. Berliana, S. Dan, S. Keman, D. Kesehatan, L. Fakultas, and K. Masyarakat, “Pengaruh
Penggunaan Pelindung Telinga dan Earphone Terhadap Noise Induced Hearing Loss Dan Tinitus
Pada. Pekerja Bengkel,” e-journalunair.ac.idPB Syah, S Kemanjurnal Kesehat. Lingkungan,
2017ee-journal.unair.ac.id, Accessed: Oct. 07, 2025. [Online]. Available: https://e-
journal.unair.ac.id/JKL/article/download/9148/5147

16 P-ISSN 2961-9106 e E-ISSN 2961-
8681



JPHS Vol. XX. No XX, August XXXX p. XX-XX

[8] “Susiyanti E, Imanto M. Efek Pengunaan Earphone sebagai.. - Google Scholar.”
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Susiyanti+E%2C+Imanto+M.+Ef
ek+Pengunaan+Earphone+sebagai+Faktor+Resiko+Kejadian+Noise+Induced+Hearing+Loss.+
Majority.+2020%3B+9%282%29%3A+63-67.+&btnG= (accessed Oct. 07, 2025).

[9] E. Yuliyani, D. Yudhanto, ... W. A.-1.],, and undefined 2022, “Peranan program acara stasiun TVRI
NTB sebagai salah satu media edukasi kesehatan pendengaran,” Acad. Yuliyani, D Yudhanto, WS
Aff. E Triani, F Libr. DAIS PrajnyaswarilNDRA ]. Pengabdi. Kpd. Masyarakat, 2022eacademia.edu,
Accessed: Oct. 07, 2025. [Online]. Available:
https://www.academia.edu/download/93056133/125.pdf

[10] L. Moneta, L. Q.-D.-0.-H. and N. Surgery, and undefined 2017, “Embryology and anatomy of the
ear,” Elsevier, Accessed: Oct. 07, 2025. [Online]. Available:
https://www.sciencedirect.com/science/article/pii/S1043181017300398

[11] R. Maynard and N. Downes, Anatomy and histology of the laboratory rat in toxicology and
biomedical  research. 2019. Accessed: Oct. 07, 2025. [Online]. Available:
https://books.google.com/books?hl=en&Ir=&id=2kGHDwAAQBA]&oi=fnd&pg=PP1&dq=Mayn
ard+RL,+Downes+N.+The+Ear.+In:+Anatomy+and+Histology+of+the+Laboratory+Rat+in+Toxi
cology+and+Biomedical+Research+%5BInternet%5D.+Elsevier%3B+2019.+p.+293-
302.+Available+from:+https://linkinghub.elsevier.com/retrieve /pii/B978012811837500023X
&ots=--1qlh67SG&sig=eYuR9X9RKEVKTDRjfKg-C7whl70

[12] A. Szymanski and Z. Geiger, “Anatomy, head and neck, ear,” 2017, Accessed: Oct. 07, 2025.
[Online]. Available: https://europepmc.org/article/nbk/nbk470359

[13] A. Szymanski, ]. Toth, M. Ogorevc, and Z. Geiger, “Anatomy, head and neck, ear tympanic
membrane,” 2017, Accessed: Oct. 07, 2025. [Online]. Available:
https://europepmc.org/books/nbk448117

[14] “Sanchez Lopez de Nava A, Lasrado S. Physiology, Ear. 2022 - Google Scholar.”
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sanchez+Lo6pez+de+Nava+A%?2
C+Lasrado+S.+Physiology%2C+Ear.+2022&btnG= (accessed Oct. 07, 2025).

[15] H. White, M. Helwany, ... A. B.-S,, and undefined 2023, “Anatomy, head and neck, ear organ of
corti,” ncbi.nlm.nih.govH] White, M Helwany, AR Biknevicius, DC PetersonStatPearls [Internet],
2023encbi.nlm.nih.gov, Accessed: Oct. 07, 2025. [Online]. Available:
https://www.ncbi.nlm.nih.gov/books/NBK538335/

[16] R. Sataloff and P. Roehm, Hearing loss. 2024. Accessed: Oct. 07, 2025. [Online]. Available:
https://books.google.com/books?hl=en&Ir=&id=1G0iEQAAQBA]&oi=fnd&pg=PP1&dq=+Hearin
g+Loss&ots=Y1HvwBOzEA&sig=EjaY-3-SDMk5upL0768pSMieSHE

[17] T. Sooriyamoorthy and O. De Jesus, “Conductive hearing loss,” 2020, Accessed: Oct. 07, 2025.
[Online]. Available: https://europepmc.org/books/nbk563267

[18] R. Tanna, J. Lin, and O. De Jesus, “Sensorineural hearing loss,” 2020, Accessed: Oct. 07, 2025.
[Online]. Available: https://europepmc.org/books/nbk565860

[19] S. C.-C. E. and H. Health and undefined 2019, “Noise-induced hearing loss,”
account.cehh.press.lshtm.ac.ukS ChadhaCommunity Ear Hear. Heal.
2019eaccount.cehh.press.Ishtm.ac.uk, Accessed: Oct. 07, 2025. [Online]. Available:
https://account.cehh.press.Ishtm.ac.uk/index.php/s-j-cehh/article/view/31

[20] “Chan Y, Goddard ]JC. Preface. In: K] Lee’s Essential.. - Google Scholar.”
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chan+Y%2C+Goddard+]C.+Pref
ace.+In%3A+K]+Lee’s+Essential+Otolaryngology%3A+Head+and+Neck+Surgery%2C+12e+%5
Blnternet%5D.+New+York%2C+NY%3A+McGraw-
Hill+Education%3B+2019.+Available+from%3A+accesssurgery.mhmedical.com%Z2Fcontent.as
px%3Faid%3D1172366487&btnG= (accessed Oct. 07, 2025).

[21] L.Cunningham, D. T.-N. E.]. of Medicine, and undefined 2017, “Hearing loss in adults,” Mass Med.
SocLL Cunningham, DL TucciNew Engl. ]. Med. 2017+Mass Med. Soc, vol. 377, no. 25, pp. 2465-
2473, Dec. 2017, doi: 10.1056/NEJMRA1616601.

[22] M. Erlanda, P. Negara, I. Triansyah, D. Hasni, and B. Y. Febrianto, “Hubungan Intensitas
Penggunaan Earphone dengan Derajat Gangguan Pendengaran pada Mahasiswa Fakultas
Kedokteran Universitas Baiturrahmah,” journalscientic.idMEP Negara, I Triansyah, D Hasni, BY
FebriantoScientific Journal, 2022«journal scientic.id, Accessed: Oct. 07, 2025. [Online]. Available:
https://journal.scientic.id/index.php/sciena/article /view/49

[23] A. Velaro, D. Z.-0. R. L. Indonesiana, and undefined 2021, “The correlation between earphone
usage patterns with the incidence rate and severity of tinnitus,” orli.or.idA] Velaro, D Zahar. Rhino

Title: Paper Formatting for [ISTR (max. 12 words) (First author, et al.)

17



JPHS Vol. XX, No. XX, August XXXX, p. XX-XX

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Laryngol. Indones. 2021eorli.or.id, Accessed: Oct. 07, 2025. [Online]. Available:
http://orli.or.id/index.php/orli/article /view/432

M. Zhang, A. Jeske, S. Y. (yrs), and undefined 2017, “Changes in the frequency and intensity of
Tinnitus using the Suppressive Noise Spectrum,” m.karmaimpex.comM Zhang, A Jeske, S
Youngage (yrs), 2017em.karmaimpex.com, Accessed: Oct. 07, 2025. [Online]. Available:
https://m.karmaimpex.com/hjed /pdf/ated-aid1002.pdf

B. Rosita, “Pemakaian Earphone dalam Mendengar Musik yang Menimbulkan Bising di Kalangan
Milenial,” 2019, Accessed: Oct. 07, 2025. [Online]. Available: https://osf.io/ascmb_v1/

L. Setiani, N. Syakila, Y. Y.-]. K. N. Medika, and undefined 2018, “Hubungan Lama Paparan
Penggunaan Earphone Musik Terhadap Terjadinya Gangguan Pendengaran Akibat Bising pada
Mahasiswa Fakultas Kedokteran,” jknamed.comL Setiani, N Syakila, Y YusniJurnal Kedokt.
Nanggroe Med. 2018ejknamed.com, Accessed: Oct. 07, 2025. [Online]. Available:
http://www.jknamed.com/jknamed/article /view/51

T.Wang, T. Chang, R. Tyler, Y. Lin, W. L.-B. sciences, and undefined 2020, “Noise induced hearing
loss and tinnitus—new research developments and remaining gaps in disease assessment,
treatment, and prevention,” mdpi.comTC Wang, TY Chang. R Tyler, Y] Lin, WM Liang, YW Shau, WY
Lin, YW Chen, CD LinBrain Sci. 2020emdpi.com, Accessed: Oct. 07, 2025. [Online]. Available:
https://www.mdpi.com/2076-3425/10/10/732

“Pratiwi Y. Pengaruh Dukungan Sosial Terhadap Kualitas.. - Google Scholar.”
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pratiwi+Y.+Pengaruh+Dukunga
n+Sosial+Terhadap+Kualitas+Hidup+Lanjut+Usia+di+Pusar+Santunan+Keluarga+%28PUSAKA
%?29+Kecamatan+Pancoran+]akarta+Selatan+%5Bskripsi%5D.+]Jakarta%3A+Fakultas+Dakwa
h+dan+Komunikasi+Universitas+Islam+Negeri+Syarif+Hidayatullah%3B+2017&btnG=
(accessed Oct. 07, 2025).

“WHO. WHOQOL User Manual Programme On Mental Health.. - Google Scholar.”
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=WHO.+WHOQOL+User+Manual
+Programme+O0n+Mental+Health+Division+Of+Mental+Health+And+Prevention+Of+Substanc
e+Abuse+World+Health+Organization.+2020&btnG= (accessed Oct. 07, 2025).

D. Maya et al, “Kualitas hidup lansia ditinjau dari sabar dan dukungan sosial,”
ejournalumm.ac.idDMP Sari, CYD Lestari, EC Putra, F NashoriJurnal IIm. Psikol. Ter.
2018eejournal.umm.ac.id, vol. 06, no. 02, pp. 2540-8291, 2018, Accessed: Oct. 07, 2025. [Online].
Available: https://ejournal.umm.ac.id/index.php/jipt/article/view/5341

A. Nurfaizi, “MENINGKATKAN KEMAMPUAN DETEKSI DINI DAN PENATALAKSANAAN
GANGGUAN PENDENGARAN DI KALIBARU KULON BANYUWANGI,” academia.edu, Accessed: Oct.
07, 2025. [Online]. Available: https://www.academia.edu/download/108530358/14428.pdf
“Hamzah NF. Pengaruh Perilaku Penggunaan Earphone.. - Google Scholar.”
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Hamzah+NF.+Pengaruh+Perila
ku+Penggunaan+Earphone+Terhadap+Gangguan+Telinga+Pada+Mahasiswa+Fakultas+Kedokt
eran+Universitas+Muhammadiyah+Makassar+%5Bskripsi%>5D.+Makassar%3A+Fakultas+Ked
okteran+Universitas+Muhammadiyah+Makassar%3B+2021&btnG= (accessed Oct. 07, 2025).
“Soepardi EA, Iskandar N, Bashiruddin ], Restuti RD... - Google Scholar.”
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Soepardi+EA%2C+Iskandar+N
%?2C+Bashiruddin+]%2C+Restuti+RD.+Buku+Ajar+Ilmu+Kesehatan %3A+Telinga%2C+Hidung
%2C+Tenggorok%2C+Kepala+%26+Leher.+7th+ed.+Jakarta%3A+BP+FKUI%3B+2012.+&btnG
= (accessed Oct. 07, 2025).

N. Yudiasari, S. W.-P. J. K. Masyarakat, and undefined 2021, “Pengembangan Media Promosi
Kesehatan Tentang Bahaya Penggunaan Earphone Mahasiswa Universitas Airlangga Di
Surabaya,” 103.245.72.38N  Yudiasari, S WidatiPreventif | Kesehat. Masyarakat,
2021103.245.72.38, vol. 12, pp. 57-86, 2021, Accessed: Oct. 07, 2025. [Online]. Available:
http://103.245.72.38/index.php/preventif/article /view /182

S. Levey, B. Fligor, ... C. G.-C. I. in, and undefined 2012, “The effects of noise-induced hearing loss
on children and young adults,” pubs.asha.orgS Levey, BJ Fligor, C Ginocchi, L
KagimbiContemporary Issues Commun. Sci. Disord. 2012epubs.asha.org, vol. 39, no. Fall, pp. 76-
83, Oct. 2012, doi: 10.1044/CICSD_39_F_76.

J. Bashiruddin, W. Alviandi, B. Bramantyo, and R. Ismail, “Praktik Klinis: Hearing Handicap
Inventory For Adults Adaptasi Bahasa Indonesia Sebagai Alat Ukur Kualitas Hidup Pasien
Gangguan Pendengaran",” 2019, Accessed: Oct. 07, 2025. [Online]. Available:
https://scholar.ui.ac.id/en/publications/buku-panduanpetunjuk-panduan-praktik-klinis-
hearing-handicap-inve

18
8681

P-ISSN 2961-9106 e E-ISSN 2961-



JPHS Vol. XX. No XX, August XXXX p. XX-XX

[37] M. Voola, D. T.-V.-T. M. Journal, and undefined 2020, “Quality of life handicap measured in
patients with profound unilateral or bilateral deafness,” tasmanmedicaljournal.comM Voola, D
Tdvora-VieraTasman Med. Journal, 2020etasmanmedicaljournal.com, Accessed: Oct. 07, 2025.

[Online].

Available:  https://tasmanmedicaljournal.com/2020/12/quality-of-life-handicap-

measured-in-patients-with-profound-unilateral-or-bilateral-deafness/

Authors

Lina Marlina ©© B4 ® is a lecturer in the Department of Otolaryngology and ENT,
Faculty of Medicine, Christian University of Indonesia, Jakarta. She is also a specialist
practicing in the field of ear, nose, throat, and head and neck surgery. She is a member
of the Indonesian Medical Association (IDI). Her professional interests include ENT and
ENT and clinical research. She is actively involved in academic research and public
health programs. She can be contacted at lina.marlina@uki.ac.id.

Sena Pongtuluran © E{ B8 P is a general practitioner who recently graduated from
the Faculty of Medicine, Christian University of Indonesia, Jakarta. She is currently
pursuing a Master’s degree in Hospital Administration (MARS) at Pelita Harapan
University (UPH). Her interests include clinical medicine, community health, and
healthcare management. She is passionate about contributing to healthcare innovation
and evidence-based medical practice. She can be contacted at

senapongtuluran@gmail.com

Fransiskus Harf Poluan g P is a lecturer in the Department of
Otolaryngology and ENT, Faculty of Medicine, Christian University of Indonesia, Jakarta.
He is also a specialist practicing in the field of ear, nose, throat, and head and neck
surgery at Mayapada Hospital, Kuningan, Jakarta. He is actively involved in academic
research and public health programs. He «can be contacted at
fransiskus.poluan@uki.ac.id

Title: Paper Formatting for [ISTR (max. 12 words) (First author, et al.)

19


mailto:lina.marlina@uki.ac.id
mailto:senapongtuluran@gmail.com
mailto:fransiskus.poluan@uki.ac.id

& > G % journaliistr.org/index.php/JPHS/authorDashboard/submission/1440

Revisions Required

Participants
Vikas Gupta (vikas_gupta)

Lina Marlina (lina25)

Messages
Note
Dear Authors,

Please also attach point-hy-point responses addressing each reviewer's comments
(refer to the template here).

We are looking forward to receiving your revised manuscript.

Dear Editor,

Below we sent the file of the response to the reviewer. Thank you

(9 1ISTR Response to Reviewer_LIna Marlina.doc

From

vikas_gupta
2025-11-2512:44
PMUTC

lina25
2025-12-16 07:03
AM UTC

* D1als $




Original Manuscript ID: XXXX

Original Article Title: “Earphone Use Patterns and Hearing Loss Risk Affecting Quality of Life”

To: IISTR Editorial Office

Re: Response to reviewers

Dear Editor,

Thank you for allowing a resubmission of our manuscript, with an opportunity to address the reviewers’
comments.

We are uploading (a) our point-by-point response to the comments (below) (response to reviewers), (b) an
updated manuscript with yellow highlighting indicating changes (pdf), and (c) a clean updated manuscript
without highlights (*.docx main document/LaTeX files).

Best regards,

Lina Marlina, et al.



Reviewer#l, Concern # 1: for Introduction: While informative, the introduction could be more focused by
reducing some overly technical information about ear anatomy to more directly address the research
objectives.

Author response:

Author action: We updated the manuscript by revison on the pages 2 & 3

Reviewer#l, Concern # 2: The use of earphones could be clarified as a primary risk factor in the context of
this study to make it more relevant to the research focus.

Author response:

Author action: We updated the manuscript by revision on the pages 2 & 4

Reviewer#l, Concern # 3: The method used was a cross-sectional observational study design with
consecutive sampling. The authors collected data using two questionnaires: the Earphone Usage Pattern
Questionnaire (EUPQ) and the Hearing Handicap Inventory for Adults (HHIA). Data analysis was performed
using the Chi-square test and Spearman's correlation test.

Strengths:

1. The study design used was appropriate for identifying the relationship between earphone usage patterns
and hearing loss.

2. The selection of two relevant questionnaire instruments (EUPQ and HHIA) supported the study's
objective of measuring earphone usage patterns and their impact on quality of life.

Recommendations for Revision:

1. The sample used was students from the Faculty of Medicine, which could be biased because it is not
representative of the general population. The authors recommend adding more sample variation to
increase the generalizability of the study results.

2. Further explanation of the inclusion and exclusion criteria would improve the transparency of the
research method.

Author response:

Author action: For the inclusion and exclusion criteria, we have revised and updated them as stated in the
method section on page 8. However, we apologize, but it seems we cannot yet meet the requirements for
increasing sample variation. We hope this will be a concern for our future research.




Reviewer#l, Concern # 4: The results showed that 62.2% of respondents used earphones in a risky manner,
while 37.8% did not. Based on the results of the HHIA questionnaire, the majority of respondents (74.2%)
did not experience hearing loss, but 16% of respondents experienced moderate to severe hearing loss.
Statistical tests showed a significant relationship between risky earphone use patterns and hearing loss that
impacted quality of life (p =0.015).

Strengths:

1. The study results are presented clearly through tables and statistics that support the conclusion that
risky earphone use patterns are associated with hearing loss that impacts quality of life.

2. The presentation of data through tables helps readers easily understand the distribution of respondents
and the questionnaire results.

Revision Suggestions:

1. Although the data are presented clearly, the presentation of the results could be supplemented with
graphs that more visually illustrate the relationship between variables.

2. The author could add more detailed information regarding respondent characteristics, for example, age
or gender, which may have influenced the study results.

Author response:

Author action: We updated the manuscript by revision on page 10

Reviewer#tl, Concern # 5: This article's discussion links the research findings to previous studies,
highlighting the importance of earphone usage patterns in increasing the risk of hearing loss. The author
also explains how factors such as the duration and volume of earphone use contribute to the risk of hearing
loss. This discussion emphasizes the importance of awareness of the negative impacts of unwise earphone
use.

Strengths:

1. A fairly robust discussion, linking the research findings to existing literature, provides readers with a
better understanding of the topic.

2. The author also cites several other studies that support the findings of this study, enriching the
discussion.

Revision Suggestions:

1. The discussion could be more in-depth by further exploring the biological mechanisms involved in
listening to music at high volume through earphones and how this affects hearing in the long term.

2. A discussion of other factors influencing quality of life, such as social support or mental health, which
may interact with the results of this study could also be added.



Author response:

Author action: We updated the manuscript by revision on page 15

Reviewer#l, Concern # 6: The conclusion could be stronger by adding further recommendations regarding
policies or interventions that can be implemented by educational institutions or related agencies to reduce
the risk of hearing loss due to unsafe earphone use.

Author response:

Author action: We updated the manuscript by revision on page 16

Note: References suggested by reviewers should only be added if it is relevant to the article and makes it
more complete. Excessive cases of recommending non-relevant articles should be reported to
editor@journal.iistr.org
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Missing Revision and Response to Reviewer 2

Participants
Vikas Gupnta (vikas guptal

Lina Marlina (Hnals)

Dear Authors,
Thank you for submitting the revised version of your manuscript

Alter carelully checking the resubmission, we note that the revision does not
address the commaents provided by Reviewer 2 and we could not find a polnt-by-
point response to Reviewer 2's comments in the response Lo reviewers document

We kindly ask you to revise the manuscript accordingly and resubmit it together with

a complete response to Reviewer 2,

If you have any questions regarding the reviewer commants or (he revision process,

please toel free to contact us

Best regards

A Mpssane
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