Green Medical Journal Vol.5 Issue: 3 (December, 2023) Green Medical Journal
e-ISSN: 2686-6668 Volume 5 Issue 3

Occupational Noise Induced Hearing Loss in Motor Boat Fisherman
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ABSTRACT

Introduction: Noise Induced Hearing Loss is a person's hearing loss either partially or completely which is permanent
and can affect one or both ears caused by continuous exposure to noise in the work environment. One of the causes of
Noise Induced Hearing Loss (NIHL) is working as a motorboat fisherman.

Content: NIHL can arise as a result of the interaction between genetic factors and environmental factors with the role
of internal and external risk factors. The diagnosis of NIHL can be established through history taking, physical
examination such as otoscopy and tuning fork tests, as well as supporting examinations in the form of pure tone
audiometry.

Conclusion: NIHL will produce the impression of sensorineural deafness with a permanent nature so that the only
treatment that can be given is supportive and preventive management.
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Introduction

Noise-induced hearing loss is a hearing loss due to noise that exceeds the threshold value®. Noise with
an intensity of 85 decibels (dB) or more has the potential to cause damage to the auditory receptors of the
organ of Corti in the inner ear. NIHL has symptoms that can be unilateral or bilateral. This disease can
cause a lack of concentration, headaches due to disturbances in the nerves that regulate hearing function,
difficulties in processing sound sources, sleep disturbances, the impact of job loss.1?

In general, NIHL can be caused by exposure to high and continuous noise associated with the work
environment. Various types of work can result in noise exposure such as work in the industrial sector to
fisherman. As an area that is rich in underwater natural potential, it is not uncommon for Indonesians, in
especially coastal areas, to have a livelihood as fisherman. With this, it can increase the risk of the high
incidence of NIHL in fisherman, especially those who still use motorboats. Therefore, it is very important
for the community to understand NIHL so that they can take precautions to overcome this problem.

Definition

Noise Induced Hearing Loss (NIHL) or Occupational Noise Induced Hearing Loss is a person's
hearing loss either partially or completely that is permanent and can affect one or both ears caused by
continuous exposure to noise in the work environment. The NIHL incident has the principle that the higher
the intensity and duration of noise exposure, the more severe the degree of NIHL caused. Hearing loss

due to noise in the workplace can occur at noise intensities reaching 79 - 85 dB.3

Epidemiology

The incidence of NIHL in Indonesia is quite high. Indonesia's geographical location has a major
influence on the incidence of NIHL because most of its territory is water so the number of people who
work as fisherman is also large. There is a study conducted at the Ketapang-Gilimanuk crossing by
examining pure tone audiometry, it was found that 34.85% of ship engine operators were deaf due to noise
(NIHL). This study also said that workers who did work >40 hours/week experienced a 7.33 times greater

risk of sensorineural hearing loss.*

Risk Factor

Several risk factors influence the incidence of NIHL, including noise intensity, frequency, length of
exposure per day (increased if > 8 hours per day), years of service (increased if > 10 years), individual
vulnerability, age (increased if > 50 years), gender (men have 3 times greater risk than women), and other

risk factors. Based on the regulation of the minister of labor of the Republic of Indonesia, the noise
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threshold value is 85 dB with an exposure time of 8 hours. At a noise value of 140, workers should not be
exposed to noise at that value even for a short period of time. In the occurrence of NIHL, there are also
internal and external risks for each individual who collaborates with noise exposure. Internal factors that
influence include atherosclerosis, hypertension, middle ear disorders and the aging process while external

factors include abnormal temperature, vibration, drugs, or ototoxic substances.?®

Etiology

Noise-induced hearing loss can be caused by a single exposure to a very high frequency such as an
explosion, or it can also be caused by continuous exposure to noise at a relatively lower intensity over a
long period, such as ferry operators, motorboat fisherman and other workers factory. The principle of the
occurrence of NIHL is that the louder the noise exposure received, the shorter the time required for NIHL

to occur.*8

Pathophysiology

NIHL can occur due to a combination of genetic and environmental factors. WHO recommends a
relatively safe environmental noise level, which is below 70 dB for 24 hours or below 89 dB for more
than five hours in a week. Noise exposure has different energy levels depending on the intensity and
duration of sound exposure. According to JISA 2018, noise exposure on motorized boats has different
levels depending on the type of engine, the speed of the boat, and the duration of the engine flame used.
When the boat runs at a speed of 4 knots of 0.5 hours, the average noise value is 70 dB. If the boat is
traveling at a speed of 8 knots and a duration of 4 hours has an average noise value of 73 dB (6-10)

Exposure to high energy levels of noise can cause a temporary increase in the hearing threshold.
This condition can improve and return to normal within 24-48 hours. Although this can improve, it can
cause damage to the hair cells in the ear even if it doesn't cause symptoms. If noise exposure occurs
continuously. Then a temporary threshold increase can turn into a permanent one. Exposure to noise in
the long term can cause damage to the ear and cause cell death. Excessive exposure to noise can also

trigger psychological and physical stress such as increased blood pressure and increased pulse.” 101

Clinical Manifestations

Clinically, exposure to noise in the hearing organ can cause an adaptation reaction, an increase in
the hearing threshold that is temporary (temporary threshold shift) and an increase in the hearing threshold
permanently (permanent threshold shift). Symptoms that can be found in NIHL include tinnitus (ringing
in the ears), difficulty catching conversations (including difficulty communicating in crowded places),

and decreased hearing.®
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In addition to the effect on hearing (auditory), excessive noise exposure also has non-auditory
effects such as difficulty in communicating, intellectual disturbances, sleep disturbances that can cause
stress due to hearing loss.*

Diagnosis

The diagnosis of NIHL is based on history, physical examination and investigations. *° In the history,
the patient can be asked about a history of working or working in an environment with exposure to high
noise for a long time (> 5 years), a history of early onset of hearing loss (suddenly or slowly in one or
both ears). In addition, patients are also asked whether hearing is lost in certain tones. After taking the
history, it can be continued with a physical examination in the form of an otoscopy examination and a
tuning or tuning fork test. The tuning fork test results in a positive Rinne, Weber lateralizes to the better-
hearing ear and Schwabach shortens with the impression of sensorineural deafness. In addition, a
supporting examination can also be carried out to confirm hearing by conducting an audiological
evaluation. The audiological examination includes pure tone audiometry examination with air conduction
(although it is subjective), pure tone audiometry examination with bone conduction, speech audio metry,
and immittance. Pure tone audiometry examination found sensoneural deafness at frequencies of 3000-
6000 Hz and at a frequency of 4000 Hz there is often a notch that is patholognomonic for this type of

deafness.

Management

NIHL disease is permanent and progressive so that it rarely or even does not require medical therapy.
The main strategy that can be done is to prevent the worsening of the patient's condition and carry out
rehabilitation in people who have been exposed to NIHL. * NIHL management must be done holistically
and comprehensively.®

The simplest prevention that can be done is measuring noise. This procedure was carried out with
the aim of assessing the maximum, average, minimum, intermittent type fluctuation and noise steadiness.
The frequencies that are prone to causing damage to the organ of Corti in the cochlea are 3000 Hz - 8000
Hz. If exposure to high-intensity noise continues for a long time, it can cause hearing loss. After finding
the source of the noise, this must be recorded and followed by measuring the time of exposure to noise.
The higher the noise intensity, the relatively safe exposure time becomes shorter. This has been regulated
in the Decree of the Minister of Manpower of the Republic of Indonesia no. KEP51/MEN/1999
concerning the threshold value of physical factors in the workplace. After taking the noise measurement,

can be continued with noise control. This management can be done by minimizing the amount of noise at
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noise sources such as noise reduction at the engineering control program stage (engineering control
program), installation of silencers, engine insulation and sound-absorbing materials.®

Hearing examinations in workers with pure tone audiometry routinely can also be carried out to
prevent the occurrence of NIHL. This examination consists of measuring the hearing function of
employees before being accepted to work in a noisy environment (pre-employment hearing test),
measuring the hearing function of employees during work, as well as people living in noisy environments.
The hearing measurement process is carried out regularly and regularly every six months. It aims to get a
basic picture of the hearing ability of workers and people in noisy environments. In the end, it will be
known whether the place where the noise occurs can cause NIHL or even worsen the NIHL condition that
has been suffered previously.®

Other treatments that can also be done are the use of simple protective equipment, such as earplugs
and ear saddles as well as personal protective equipment (PPE). Apart from these ways, providing
education to workers is the key to prevention. Before taking protective measures, a person must
understand that they are at risk for NIHL and are obliged to take precautions. With this, it is very important
to educate workers as an effort to prevent NIHL.*®

After all the procedures have been carried out, the last step is recording all the processes that have

been carried out. The purpose of recording is to evaluate the noise factor and determine the next step.'®

Prognosis
NIHL is a disease with a type of cochlear sensorineural deafness that has a permanent nature and
cannot be treated with drugs or surgery, so the prognosis is not good. Therefore, the most important thing

is the prevention of NIHL.Y’

Conclusion

Noise induced hearing loss or occupational noise induced hearing loss is a person's hearing loss
either partially or completely that is permanent and can affect one or both ears caused by continuous
exposure to noise in the work environment. The incidence of NIHL is quite high in Indonesia, especially
NIHL which affects motorboat fisherman. There are several risk factors for the emergence of NIHL
including noise intensity, frequency, length of exposure per day, years of service, individual vulnerability,
age, gender, and other internal and external risk factors. The basic pathophysiology of NIHL is a
combination of genetic and environmental factors. The diagnosis of NIHL can be made by history taking,
physical examination, and investigations. NIHL disease is permanent so that the treatment given is only
supportive to prevent worsening and take precautions before getting NIHL. In this regard, NIHL disease

has a dubia ad night prognosis.

Publisher: Faculty of Medicine Universitas Muslim Indonesia 125



Green Medical Journal Vol.5 Issue: 3 (December, 2023) Green Medical Journal
e-1SSN: 2686-6668 Volume 5 Issue 3

Conflict of Interest

There is no conflict of interest
Funding Sources

There is no funding sources
Acknowledgment

There is no acknowledgment

Publisher: Faculty of Medicine Universitas Muslim Indonesia 126



Green Medical Journal Vol.5 Issue: 3 (December, 2023) Green Medical Journal

e-1SSN: 2686-6668 Volume 5 Issue 3
References

1. Komnas Penanggulangan Gangguan Pendengaran dan Ketulian. Gangguan pendengaran. Jakarta: Komnas
Penanggulangan Gangguan Pendengaran dan Ketulian; 2013

2. Kementrian Kesehatan Republik Indonesia. Pedoman tatalaksana kesehatan kerja penyakit THT akibat kerja.
Jakarta: Kemenkes RI; 2011.

3. American Hearing Research Foundation. Noise Induced Hearing Loss. New york: American Hearing Research
Foundation; 2012.

4. Jumali, Jumali & Sumadi, Sumadi & Andriani, Sylvia & Subhi, Misbahul & Suprijanto, Damianus &
Handayani, Wuri & Chodir, Abdul & Noviarmi, Fadilatus & Indahwati, Leli. Prevalensi dan Faktor Risiko
Tuli Akibat Bising pada Operator Mesin Kapal Feri. Kesmas: Jurnal Kesehatan Masyarakat Nasional; 2013.

5. Nandi SS, Dhatrak SV. Occupational noise induced hearing loss in india. 1JOM [internet]. 2008 [diakses
tanggal 6 November 2022]. Tersedia dari: http://www.indian journal ocupational medicine.acc.im/aff/ic.html.

6. Febrianti Santi, Iskandar Budi H., Kurniawati V.R., (2021), “Intensitas Kebisingan
Berdasarkan Umur Mesin Kapal Payang di Pelabuhan Perikanan Nusantara Palabuhanratu”, Albacore P-ISSN
2549-132X, E-ISSN 2655-559X Volume 5, No 1, Februari 2021, Hal 017-028.

7. Le, T.N., Straatman, L.V., Lea, J. et al. Current insights in noise-induced hearing loss: a literature review of
the underlying mechanism, pathophysiology, asymmetry, and management options. J of Otolaryngol - Head
& Neck Surg 46, 41 (2017). https://doi.org/10.1186/s40463-017-0219-x

8. Chen KH, Su SB, Chen KT. An overview of occupational noise-induced hearing loss among workers:
epidemiology, pathogenesis, and preventive measures. Environ Health Prev Med. 2020 Oct 31;25(1):65. doi:
10.1186/s12199-020-00906-0. PMID: 33129267; PMCID: PMC7603754.

9. Permenkes No. 70 tahun 2016 tentang Standar Dan Persyaratan Kesehatan Lingkungan Kerja Industri

10. Hapsari AA, Kusmawan D. Noise-Induced Hearing Loss ( NIHL ) Risk Factors among Manufacturing Industry
Workers: A Systematic Review. Res Gate [Internet]. 2021;(June):1-16. Awvailable from:
https://assets.researchsquare.com/files/rs-643998/v1/ed342094-41c9-4ff9-b429-
ed8e90e086¢c.pdf?c=1631885044

11. Soepardi EA, Iskandar N, Bashiruddin J, Restuti RD. Buku Ajar llmu Kesehatan THT-KL FK Ul. Dalam:
Gangguan Pendengaran dan Kelainan Telinga. Edisi ketujuh. Jakarta: Badan Penerbit FKUI; 2012,

12. Noise-Induced Hearing Loss (NIHL) | NIDCD [Internet]. [cited 2022 Aug 19]. Available from:
https://www.nidcd.nih.gov/health/noise-induced-hearing-1oss

13. Kementrian Kesehatan Republik Indonesia. Pedoman tatalaksana kesehatan kerja penyakit THT akibat kerja.
Jakarta: Kemenkes RI; 2011.

14. Adams G, Boies L, Higler P. Boies buku ajar penyakit THT. Jakarta: EGC; 1997.

15. Soetirto I, Bashiruddin J. Gangguan Pendengaran Akibat Bising (Noise Induced Hearing Loss) dalam Telinga

Hidung Tenggorokan Kepala dan Leher, editor Soepardi EA, Iskandar N, Bashirudin J, Restuti RD. Edisi 6.
Jakarta : Fakultas Kedokteran Universitas Indonesia; 2008; p42-5

Publisher: Faculty of Medicine Universitas Muslim Indonesia 127


https://doi.org/10.1186/s40463-017-0219-x
https://assets.researchsquare.com/files/rs-643998/v1/ed342094-41c9-4ff9-b429-ed8e90e086cc.pdf?c=1631885044
https://assets.researchsquare.com/files/rs-643998/v1/ed342094-41c9-4ff9-b429-ed8e90e086cc.pdf?c=1631885044
https://www.nidcd.nih.gov/health/noise-induced-hearing-loss

Green Medical Journal Vol.5 Issue: 3 (December, 2023) Green Medical Journal
e-1SSN: 2686-6668 Volume 5 Issue 3

16. .Rajgurur R. Military aircrew and noise induced hearing loss: prevention and management. AMJ.
2013;84(1):12-6.
17. Bashiruddin J, Soetirto I. Gangguan Pendengaran Akibat Bising (noise induced hearing loss) dalam Telinga

Hidung Tenggorokan Kepala dan Leher, editor Soepardi I, et al. Edisi 7. Jakarta : Penerbit Fakultas Kedokteran
Universitas Indonesia ; 2012.

Publisher: Faculty of Medicine Universitas Muslim Indonesia 128



