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Earplug as a Barrier on Hearing Disorders Due
to Noise Exposure
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Abstract

The use of production machinery in the industry is getting higher. Noise due to production machinery disturbs
workers, resulting in hearing loss for workers. Deafness due to industrial noise is one of the diseases caused
by work. The purpose of the study was to analyze noise intensity and analyze the benefits of earplug on
hearing loss. This research is a quantitative study, the design used is a cross-sectional study. The population
is workers at PT X who are exposed to noise intensity of 81 - 89 dB of 77 workers. Total population sampling
technique. Data analysis using Spearman correlation (rs). The results of the analysis have no relationship
to noise intensity with the right audiometry value (p-value = 0.895), there is no correlation between noise
intensity and left audiometric measurements (p-value = 0.581). Workers use personal protective equipment
so that noise intensity does not affect hearing function. Earplugs used when working are useful as barriers
to protect hearing, able to reduce noise intensity by 30 dB. There is a relationship between right and left
audiometry (p-value =0,000). Decreasing the hearing power in the right ear will result in a decrease in hearing
the power in the left ear, and vice versa. The auditory structure of the right and left ears has anatomically
uninterrupted pathways (interconnected channels). Conclusion Earplugs function effectively to protect the
ears from hearing loss, therefore it is highly recommended that you always use earplugs during work.

Keywords: Audiometry, Personal protective equipment, Earplug, Hearing loss, Noise intensity.

Introduction Hidayat et al. (2014) found 63% of employees
experienced sensorineural hearing loss, who worked in
the production room of PT Alas Kusuma, Kubu Raya
Regency. This industry is engaged in wood which
produces plywood, block boards, sawn timber and
paper overlays, noise intensity of 93.3 dB). The 2018
Regional Health Research notes the causes of hearing
loss include: deafness 0.09%, cervical blockage 18.8%
and 2.4% secretions in the ear canal"). Hearing loss

causes decreased sensitivity to received sound impulses.

The World Health Organization (WHO) said that
in 2013 as many as 360 million people in the world
experienced hearing loss, of which 180 million people
who experience hearing loss are in the Southeast Asia
region'’). Occupational diseases due to noise exposure
rank first in the United States and Europe.

Corresponding Author: Some of the causes that reduce hearing power based
Dr. Tri Niswati Utami, M.Kes on the results of Regional Health Research come
Public Health Faculty from human physiology, not from factors outside the

State Islamic University Sumatera Utara Medan
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environment or work environment.
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Indonesia as a developing country has experienced
rapid progress in the field of industry with the availability
of industrial machinery for the production process and
producing company products. The use of industrial
machinery creates noise in the work environment.
Unwanted sounds that exceed the ear’s ability to receive
them are called noise. Sources of industrial engine noise
can result in hearing loss for workers.

Hearing loss occurs due to several reasons, such
as age factor, obstruction of the ear canal, secretion in
the ear, exposure to noise, long exposure to noise, air
pressure and drug use. Industrial noise sources come
from production machines. Industries generally use
machines that produce noise in the work environment,
and this noise is received by workers during their work.
The longer workers exposed to the noise the more at
risk of experiencing occupational diseases. Aksurali
(2010) states that hearing loss is initially temporary,
becomes permanent if it is continuously exposed to
noise in the workplace which can lead to workplace
accidents®.

Hearing loss due to noise exposure cannot be cured,
only can be prevented by noise control efforts®. One
action that can be done is to provide ear protectors or
APT (Ear Protector). The use of ear protectors, based on
the results of Rahayu’s P, research (2016), the company
provides premolded Ear Protector for workers exposed
to noise. The tool is able to reduce noise by 25-27 dB,
but workers feel uncomfortable using this type of Ear
Protective Equipment, so many workers who do not
use Ear Protector Equipment while working, the impact
found complaints include: workers feel the ears often
buzzing (52%), often dizzy (36%), listening to television
with very loud volume (60%), pain in one or both ears
(14%) and found 38% screaming when talking®.

Research at PT X has noise intensity between 81 -
89 decible. Data obtained in the field found 22 workers
experiencing hearing loss. Workers are given a personal
protective device (PPE), the earplug, workers use PPE
but sometimes release the device when the worker.
Departing from this problem, it is necessary to analyze
the use of earplugs as ear protectors, so as to provide
motivation for workers to adhere to the rules and
standards of work procedures and support the company
to implement health protection for workers. Research
problem: does the noise intensity affect hearing? Are
earplugs useful to prevent hearing loss? The aim of
the study: to analyze the intensity of noise to decrease
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hearing and analyze the benefits of earplugs to prevent
hearing loss.

Material and Method

This research is a quantitative study, the design
used is a cross-sectional study. The study was conducted
for 6 months, from May 2018 to October 2018. The
population of this study was all workers in the PT X
production section. The sample was taken by means
of the total population, as many as 77 workers in the
production section of PT X. Data were collected by
directly measuring the noise intensity and worker
audiometry examination at PT X by the company doctor.

Data analysis through several stages, namely:
Univariate, data analyzed and presented in the form of
a frequency distribution of each research variable. The
next step is to test the normality of the data, this test
is done to determine the next bivariate analysis. If the
results of data analysis are normally distributed using
parametric tests (product moment correlation), and if the
data is not normally distributed using non-parametric
tests (Spearman correlation). The next stage is bivariate
analysis using Spearman Correlation (rs) because the
research data scale is ratio and data is not normally
distributed (non-parametric test).

Results and Discussion

The data obtained from this study are grouped
in two parts, namely univariate data consisting of the
characteristics of the research respondents based on age,
years of service, noise intensity, and hearing loss can be
seen in the table below:

Table 1. Characteristics of Age and Working Period

Age (year) Frequency (f) Percentage (%)
24 -33 12 15,6
34-43 56 72,7
44 - 53 9 11,7
Amount 77 100
Working Period (year) Frequency (f) Percentage (%)
<5 8 10, 4
- 10 7 91
> 10 62 80,5
Amount 77 100

Based on age, the majority of workers aged 34-44
years were 56 people (72.7%), 24 - 33 years as many
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as 12 people (15.6%) and aged 44 - 53 years as many
as 9 people (11.7%). Age is at risk for hearing loss.
Decreasing hearing thresholds due to age or presbycusis
is the most common cause in developed countries®.
The majority of respondents of productive age hearing
function has not decreased, but hearing loss due to noise

is very common in the age group> 40 years(?.

Based on years of work, the majority of workers
have a tenure of> 10 years totaling 62 people (80.5%),
work period <5 years 8 people (10.4%) and working
period of 5 - 10 years 7 people (9.1%). Previous research
revealed the prevalence ratio (RP) of hearing loss 2.1
(RP> 1) indicating that working period is a risk factor

for hearing loss®.

Table 2. Respondents Exposed to Noise Intensity

Noise Intensity (dB) Frequency (f) Percentage (%)
Normal (< 85) 20 26,0
Noisy (> 86) 57 74,0
Amount 77 100

The noise intensity is grouped into 2 normal and
noisy categories, workers who work in the production
section and are exposed to noise> 86 dB as many as 57
people (74%). Exposure to noise received by workers
exceeds the appropriate threshold value. Suma’mur
(2009) mentions noise intensity in Indonesia which is
used as a guideline for hearing protection so that there
is no hearing loss which is 8 hours a day for 5 working

Indian Journal of Public Health Research & Development, December 2019, Vol. 10, No. 12

days (40 hours a week) is 85 dB (A). This provision was
agreed upon for 3 decades, and finally became a national
standard®.

Table 3. Hearing Loss experienced by Workers

Hearing disorders Frequency (f) Percentage (%)
There is no 55 71,4
interference

Hearing disorders 22 28,6
Amount 77 100

Based on the table above, it was found that hearing
loss was experienced by 22 workers (28.6%) and workers
who did not experience 55 hearing loss (71.4%). Hearing
loss which looks a very common health issue but affects
nearly 10% of the world population as indicated by
many international studies. Hearing disorders effectively
frail sensitivity to the sounds ordinarily heard!?). Liang
K et al. (2018) stated that environmental and human
activities can be at risk for ear disorders, such as upland
residents who carry out daily activities in the lowlands
experiencing changes in barotrauma air pressure! D,

Bivariate Analysis

Audiometric measurement data is numerical and
abnormally distributed data, so that data analysis is
adjusted to the data obtained using non-parametric tests.
The following are the results of analysis of Spearman
correlation non-parametric test (rs).

Table 4. Correlation of Noise Intensity with Audiometry Measurements

Variable Correlation value Noise Intensity Right Audiometry Left Audiometry

Noise Intensity Correlation coefficient 1,000 0,015 - 0,064
Significant (p value) - 0,895 0,581

Right Audiometry Correlation coefficient 0,015 1,000 0,647%*
Significant (p value) 0,895 - 0,000

Left Audiometry Correlation coefficient - 0,064 0,647** 1,000
Significant (p value) 0,581 0,000 -

The results of the Spearman correlation noise
intensity with the right audiometry obtained a value of r =
0.015 and the value of p = 0.895 showed no relationship
between noise intensity and right audiometry. Noise
intensity with left audiometry obtained a value of r = -
0.064 and the value of p = 0.581 showed no relationship
between noise intensity and left audiometry. Increased
audiometry results of 22 workers and diagnosed with

hearing loss were not caused by noise exposure but
were indicated due to other factors not examined such as
drug use, cerumen blockage, earwax, lifestyle, smoking
behavior and others.

Although workers are exposed to noise but are not
related to statistical audiometry values. The results of
monitoring workers use Personal Protective Equipment
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so that noise does not interfere with hearing power.
Ear plugs that are used when working are useful for
protecting hearing function. Research by Fredinanta et
al. (2013) describes the efforts to reduce noise can be
done by controlling at the recipient level. The use of
ear plugs provides benefits as ear protectors against the
decreased hearing. This tool can reduce noise by + 30
dBA so that the earplug effectively protects the ear from
noise exposure!?),

Workers exposed to noise levels 80 - 85 dB are not
required to use Personal Protective Equipment, based on
Minister of Manpower Decree No. 13 of 2011, because
noise sources are at the noise threshold for 8 working hours
per day. Workers are advised to use Personal Protective
Equipment in this zone, to prevent Occupational Diseases.
Measurement of noise intensity at PT X found 12 points
above the threshold value (85 - 90 dB) zones must use
Personal Protective Equipment(!?).

The measurement of right and left audiometry
values obtained r = 0.647 and the value of p = 0,000
means that there is a relationship between the right
audiometry and left audiometry and shows a strong
and positive pattern, meaning that the higher the right
audiometric value the higher the left audiometric value.
Decreasing the hearing power in the right ear will result
in a decrease in hearing the power in the left ear, and
vice versa. Research conducted to prove the ability to
hear between the right and left ears, the test involved
41 people aged 19-28 years. Samples are given different
information through headphones. The test results found
no difference between the functions of the right and left
ears in capturing information¥.

Based on the audiogram measurement standard, the
classification of deafness is based on audiogram values
as follows:

Table 5. Classification of Results of Measurement of
Worker Audiometry and Deaf Classification

Category Audiometry Audiometry Value

Value Standard | Standard (Person)
(dB) Measurement Results

Normal 0-25 55

Mild deatness 26 —40 21

Being Deaf 41 -60

Deafness is heavy 61-90

Very heavy > 91

Amount 77
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High audiometry value means hearing loss, and the
results of analysis based on Spearman test found that the
relationship between right ear hearing loss will have an
impact on hearing the loss in the left ear. The hearing
loss is usually slow in onset but progresses relentlessly
for as along as the exposure continues. Indeed, the
harmful effects may continue long after noise exposure
has ceased. They are irreversible!!>. In accordance with
the results of the study, the ability to hear the right ear
is related to the ability to hear the left ear, the auditory
structure of the right and left ears anatomically has an
unbroken relationship path (interconnected channels).
Sound received by someone, in the form of vibration
in the eardrum. Vibration is produced from a number
of variations in air pressure produced by the sound
source and propagated by the surrounding medium,
called the acoustic field. This sound changes from an
acoustic signal to an electrical signal and is transmitted
by the auditory nerve to the brain!®). Sound localization
requires the cooperation of both ears. A sound source
close to the right ear will enter the brain earlier than the
left ear, but if the sound source is in a straight position it
will reach both ears at the same time.

Conclusions and Recommendations

1. The earplug functions to effectively protect the ear
from hearing loss, therefore it is very good to still
use earplug during work.

2. The decrease in the hearing of the right ear is
associated with a decrease in hearing the power in
the left ear because the ability to hear the right ear is
related to the ability to hear the left ear.

3. There is no correlation between noise intensity and
hearing loss, although the intensity of noise in the
workplace exceeds the threshold value does not
affect the hearing of workers because the earplug
can reduce noise intensity + 30 dB (A).
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