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Abstract—Noise-Induced Hearing Loss (NIHL) was a serious 

problem caused by the extremely loud sound in the working 

place. According to the Occupational Health and Safety 

Administration (OSHA), 22 billion workers in the United States 

are exposed to NIHL because they are exposed to loud noise at 

work. This study aims to determine the relationship between age, 

sex, and the duration of the work to NIHL of miners at PT. 

Window Andesit Utama (PT. WAU). The method was cross-

sectional analytic. Primary data collected from a questionnaire, 

otoscopic, and audiometric exam. Eighty-six miners of the subject 

taken with simple random sampling. The data were analysed 

univariately, using a chi-square test. The chi-square test result 

was tested with Wald Test to determine the effect of the variable. 

The result showed that 33 workers had NIHL (38,37%), 17 

workers (51,52%) were under 40 years old, all 100% were men, 

and 19 workers (57,58%) worked no longer than 5 years. The 

number of NIHL case showed a significant score statistically with 

age (p=0,022, PR=1,850) and duration of the work (p=0,031, 

PR=1,798). Wald's tests showed that there was not free variable 

that had an effect on the NIHL. 
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I. INTRODUCTION

Noise-Induced Hearing Loss (NIHL) was hearing loss 
caused by prolonged exposure to noise. It is characterized as 
sensorineural hearing loss and is usually bilateral, irreversible, 
and progressive while the exposure to noise continues [1]. 
World Health Organization (WHO) in 2012 there are three 
hundred and sixty million people in the world suffering from 
hearing loss (5,3% of the world’s population), there were three 
hundred and eighty million (91%) adult, one hundred eighty-
three million men, one hundred forty-five million women, 
thirty-two million (9%) child [2]. Based on Occupational 
Health and Safety Administration (OSHA), twenty-two million 
workers in America who were exposed by noise continue >85 

dB had a risk of NIHL. Research in Lanud Husein Sastranegara 
West Java by thirty-three participants who were exposed to 
noise >85 dB showed the incidence of NIHL were 11 
participants (78,6%) with a work period >5 years and 9 
participants (47%) with a work period <5 years [3]. 

Noise-induced hearing loss (NIHL) is a worldwide 
occupational health risk, one of them was mining. PT. Windoe 
Andesit Utama was a company in the andesite rock mining 
sector. There were two kinds of noise in this company, namely 
impulsive and continue. The impulsive noise comes from 
blasting process once a week, while continue noise comes from 
primary crushing and secondary crushing produces fluctuating 
noise in the open space with high intensity was 88-118 dB. The 
generator works for 14 hours per day, miners exposed the noise 
7 hours per day with a distance was 1 km. According 
to Peraturan Menteri Tenaga Kerja dan Transmigrasi 
Republik Indonesia nomor per.13/MEN/X/2011 about 
threshold noise value at work that does not exceed 85 dB in 8 
hours [4]. 

Based on WHO at the age >40 years old, the risk of hearing 
loss increasing to 4,3%, >50 years old increasing to 7,9%, and 
>60 years old increasing to 9,6% [2,5]. Process degenerative
began at 40 years old that reducing the function of cells,
innervation, and supply of blood to the cochlea [6-8]. The
incidence NIHL of men more than women presumably because
in mining industry dominated by men [9].

Noise in the mining company that exceeds the hearing 
threshold value was a problem that has not realized by miners 
or that company because the patient with NIHL did not show 
significant complaints. This was an impact that increased the 
risk of hearing loss to severe and irreversible. The risk was 
exacerbated by the age, gender, and work period. 

Advances in Health Sciences Research, volume 37

Proceedings of the 12th Annual Scientific Meeting, Medical Faculty, Universitas Jenderal Achmad Yani,

International Symposium on "Emergency Preparedness and Disaster Response during COVID 19 Pandemic" (ASMC 2021)

Influence on the NIHL of Miners with Age, Sex, and 

Work Period 

Copyright © 2021 The Authors. Published by Atlantis Press International B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 295



There was no research on the incidence of NIHL in the 
miner's sector in west java, so this study aims to find out the 
association between age, sex, and the duration of work to 
NIHL of miners at PT. Windoe Andesit Utama (PT. WAU). 

II. METHODS 

The method of this research was an analytic method by 
using a cross-sectional design. The subjects of the research 
were all miners at PT. Windoe Andesit Utama who appropriate 
with inclusion criteria. There were miner’s who exposed the 
noise >85 dB, working >4 hours per day, and willing to be the 
subject of research. The exclusion criteria were history of 
taking an ototoxic drug, tympanic membrane rupture, history of 
otore, congenital hearing loss, age >65 years old, history of 
acoustic tumor, history of head and neck injury, and conductive 
hearing loss.  

Sampling was done by simple random sampling. Minimal 
sample with two proportion hypothesis were 38 samples for 
each group. Research subjects conducted a guided interview 
with a questionnaire and then physical examination with 
otoscopy, if the subjects appropriate with inclusion criteria then 
to audiometric examination. The independent variable was age, 
gender, and work period. The dependent variable was type of 
hearing loss. Data were analyzed by univariate to determine the 
frequency, bivariate analyzed with chi-square to determine the 
relationship between the independent and dependent variable, 
and multivariate analyzed with Wald test to determine the 
effect of independent variable on dependent variable. 

III. RESULTS AND DISCUSSION 

The research was conducted at PT. Windoe Andesit Utama, 
Kabupaten Bogor with 86 respondents who entered the 
inclusion criteria. Characteristics were age, gender, work 
period, and type of hearing loss. The youngest age was 18th 
years old and the oldest was 58th years old. Miners < 40 years 
old (66,28%) more than > 40 years old (33,72%) because the 
productive age was < 40 years old. The workers dominated by 
men (96,51%) while women (3,49%). Work period < 5 years 
(71,93%) more than > 5 years (29,07%). In the last 3 years the 
requirement of workers more frequent than before because 
many workers had resigned. The workers with >5 years had a 
certain contract with the company. In this research, the result 
who diagnosed NIHL was 33 participants (38,37%) less than 
non-NIHL 53 participants (61,63%). The category of non-
NIHL was normal hearing function, sensorineural hearing loss 
without a notch at 4000 Hz, conductive hearing loss, and mix. 
19 participants (22%) were normal hearing functions. Many 
possibilities can cause a high incidence of hearing loss in 
mining one of them was many workers do not use ear 
protection/earplugs, several workers just cover their ears with 
cotton. Workers who use PPE were only the expert such as 
generator operators, electrical, and blasting process. 

A. Analysis between Age and Type of Hearing Loss 

Bivariate analysis using chi-square stated there was a 
statically significant relationship between age with NIHL with 
p-value=0,022 (p<0,05) (Table 1). Process degenerative began 
at 40 years old that reducing the function of cells, innervation, 
and supply of blood to the cochlea. This process can be 
compounded by noise exposure, chronic ear infection, and 
genetics [2,6,8]. 

This research corresponding with Septiana and Widowati 
[6] regarding factors related to NIHL in PT. Indonesia Power 
UBP Semarang showed a significant relationship between age 
and NIHL with a p-value 0,036, OR 2,429 which means the 
workers >40 years old had a risk of 2,429 times than workers 
<40 years old. 

TABLE I.  BIVARIATE ANALYSIS BETWEEN AGE AND TYPE OF HEARING 

LOSS 

Age 

Type of hearing loss 

X2 P PR NIHL Non-NIHL 

f % f % 

>40 yo 16 48,48 13 24,53 5,222 0,222 1,850 

<40 yo 17 51,52 40 75,47    

Total  33 100 53 53    

 

B. Analysis between Gender and Type of Hearing Loss 

Bivariate analysis using chi-square stated there was no 
significant relationship between gender with NIHL with p-
value=0,022 (p>0,05). There was no different anatomy 
between man and woman. According to a study conducted by 
Fathonah in Anthropology of Gadjah Mada University, miners 
was an industry with a masculine character that was only 
suitable by men so the mining industry more dominated by 
men [10]. 

The result of this study corresponding with Siregar et al., in 
South Kalimantan has not had a relationship between gender 
and NIHL [11]. 

Based on table 2, women who work in PT.WAU was not 
NIHL presumably because there work in the personnel section 
so that the exposure was less than another. 

TABLE II.  BIVARIATE ANALYSIS BETWEEN GENDER AND TYPE OF 

HEARING LOSS 

Gender 

Type of hearing loss 

X2 P NIHL Non-NIHL 

f % f % 

Men  33 100 50 94,34 1,953 0,164 

Women  0 0 3 5,66   

Total  33 100 53 100   

 

C. Bivariate Analysis between Work Period and Type of 

Hearing Loss 

The result of chi-square with p-value=0,031<0,05 there was 
a significant relationship between a work period and NIHL. 
That was following the theory stated continuously noise 
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exposure can cause organon corti damage, first temporary 
threshold shift until permanent threshold shifts less than 5 years 
[1,12-14]. This study in line with Asrun et al., in PT Antam 
2021 that had a significant relationship between work period > 
5 years and NIHL (Table 3) [15].  

TABLE III.  BIVARIATE ANALYSIS BETWEEN WORK PERIOD AND TYPE OF 

HEARING LOSS 

Work Period 

Type of hearing loss 

X2 P PR NIHL Non-NIHL 

f % f % 

> 5 years 14 42,42 11 20,75 4,631 0,031 1,798 

< 5 years 19 57,58 42 79.25    

Total  33 100 53 100    

 

D. Influence Age, Grnder, Work Period of NIHL 

The result of the bivariate analysis was a variable that 
affects the occurrence of NIHL in PT. Windoe Andesit Utama 
was age and work period. Multivariate analysis with Wald test 
stated that p-value >0,005 that none of the three variables 
affected NIHL (Table 4). 

According to Siregar et al., gender was not influenced by 
NIHL but the age and work period had an influenced with a p-
value <0,005 [11]. 

TABLE IV.  INFLUENCE AGE, GRNDER, WORK PERIOD OF NIHL 

Independent 

Variable 

Wald 

Test 
p-value OR 

IK 95% 

Upper 

Limit 

Lower 

Limit 

Age 2,3335 0,127 2,157 0,805 5,782 

Gender 0,000 0,999  0,000  

Work Period 1,840 0,1759 2,020 0,730 5,639 

 

IV. CONCLUSION 

The general characteristic of miners at PT. Windoe Andesit 
Utama were <40 years old, male, work period was <5 years, 
and non-NIHL. There wasn’t influence of age on NIHL. There 
wasn’t influence of gender on NIHL. There wasn’t influence of 
work period on NIHL. 
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