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Relationship between Noise Exposure Above 85 dB and Compliance with the Use of Ear Protection Devices in Audiometry Results 	Comment by USER: The title does not adequately suit the content. I suggest you modify the title "Relationship Between Compliance with Hearing Protection Use and Audiometry Results in Workers Exposed to High Noise Levels" 
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ABSTRACT 	Comment by USER: Use formal, scientific vocabulary throughout the abstract
Replace casual phrases like “hurts workers’ hearing health” with formal alternatives like “adversely affects hearing health.”
Clearly state which group (compliant vs. non-compliant) showed more hearing loss.
Focus the objective strictly on the relationship between HPD compliance and audiometry results.

	Background: Noise exposure in the work environment is one of the main risk factors for hearing loss in industrial workers, especially when the noise level exceeds 85 dB. The use of hearing protection devices (HPD) is an important preventive measure, but their effectiveness is highly dependent on the level of compliance with their use by workers. Objective: This study aims to determine the relationship between noise exposure levels above 85 dB and compliance with the use of HPD on audiometry test results in workers at PT Elangperdana. Method: This study used a quantitative approach with a cross-sectional design. A sample of 204 workers from the production department of PT Elangperdana who were exposed to noise above 85 dB was selected using a total sampling technique. Data were collected through noise intensity measurements using a sound level meter, questionnaires related to compliance with the use of HPD, and the latest audiometry test results. Data analysis was performed using the chi-square test with the help of SPSS. Results: The results of the data analysis showed that there was a significant relationship between noise exposure above 85 dB and compliance with the use of HPD on audiometry results (p <0.001). In addition, workers with working hours of more than 8 hours and working periods of more than 5 years have a higher prevalence of hearing loss. Conclusion: Excessive noise exposure in the work environment hurts workers' hearing health, and compliance in using HPD is very important to prevent hearing loss.
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1. INTRODUCTION 	Comment by USER: Avoid informal phrasing (e.g., “noise is a form of noise pollution”) and adopt more scholarly language for clarity and professionalism.
Conclude the introduction with precise research objective(s)
The introduction does not sufficiently identify what existing studies lack or fail to address.
The era of globalization has increased the use of modern technology in the industrial sector, which has positive and negative impacts. One of the negative impacts is noise that can interfere with employees' hearing health (Lekhman et al. 2021). In the modern industrial world, efficiency and productivity often require the use of heavy and high-tech machines. Although this supports the achievement of production targets, the increased use of machines also has an impact on the work environment, especially in the form of noise. Noise is a form of noise pollution that is invisible, but has a significant effect on workers' health, especially the hearing system. The World Health Organization (WHO) states that excessive exposure to noise can cause permanent hearing loss, even at a young age (DeRuiter and Ramachandran 2021; TRANSMIGRASI 2011). In Indonesia, noise has become a major issue in occupational safety and health (OHS) (Simarmata and Hendrika 2025). Based on the Regulation of the Minister of Manpower and Transmigration No. PER.13/MEN/X/2011 concerning the Threshold Limit Value of Physical Factors in the Workplace, the maximum noise exposure limit is 85 dB(A) for 8 working hours. Exposure exceeding this limit, especially if it occurs continuously without adequate protection, can cause Noise Induced Hearing Loss (NIHL), irreversible noise-induced hearing loss (Saha et al. 2022). Elangperdana Tire Industry is a company that operates in the tire industry, where personal protective equipment (PPE) is very important to protect workers from the risk of noise. Noise is an unwanted sound that can interfere with comfort and health. Prolonged exposure to noise in the work environment can cause Noise-Induced Hearing Loss (NIHL), which is hearing loss due to exposure to loud noises. In Indonesia, the noise threshold is set by the Regulation of the Minister of Manpower of the Republic of Indonesia Number 5 of 2018, which states that exposure to noise above 85 dB for more than 8 hours can increase the risk of hearing loss (Gopinath et al. 2021; Nurrokhmawati, Nataliningrum, and Anggraeny 2022)
Therefore, workers need to use hearing protection devices (HPD) to reduce these risks. Ear Protection Devices, such as ear muffs, ear plugs, and helmets, are specifically designed to reduce the intensity of noise received by the ear. In addition, audiometry is a test used to evaluate a person's hearing ability (Surianti 2012) involving measuring hearing sensitivity at various frequencies and sound intensities. Audiometry results can provide important information about the worker's hearing health condition and help in the early detection of hearing disorders (Demirtaş, Saygun, and Bayar Muluk 2022). Many cases show that even though HPD has been provided, workers are often reluctant to use it consistently due to reasons of comfort, habit, lack of awareness, or weak supervision. Audiometry examination, as one of the early diagnosis methods for NIHL, needs to be done routinely to monitor the hearing status of workers. Unfortunately, many companies have not integrated audiometry results with evaluations of work behavior and environmental conditions. As a result, early detection of hearing loss is often missed until the condition is severe (Uddin et al. 2023). Based on this background, this study was conducted to systematically examine the relationship between noise exposure levels above 85 dB and compliance with the use of ear protection devices against audiometric results in PT Elangperdana workers. It is hoped that the results of this study can provide input for company management, K3 agencies, and other related parties in designing more effective preventive strategies for workers' hearing protection. 

2. material and methods 	Comment by USER: Clarify how the 204 participants were selected from the population to ensure representativeness and reduce selection bias.
Include equipment model, measurement standards followed, and specific procedures (e.g., time-weighted average, measurement points).
Mention reliability testing and validation.
Specify the audiometer model, testing environment, tester qualifications, frequency range tested, and hearing threshold definitions.
Add a statement confirming ethical clearance from a relevant board and how participant confidentiality was ensured.
Provide justification for each statistical method, and indicate any adjustments made for covariates.
This study used a cross-sectional analytical observational design to explore the relationship between noise exposure exceeding 85 dB and compliance with the use of hearing protection devices (HPD) on the results of audiometry examinations in workers at PT Elangperdana. The study was conducted at PT Elangperdana Tire Industry, located on Jl. Elang, Sukahati, Citeureup District, Bogor Regency, West Java on May 14 to 31, 2024. The population of this study was factory workers who were exposed to noise of more than 85 dB. The sample used was 204 workers who met the inclusion criteria, namely workers who had worked for at least 6 months, were aged 18 to 55 years, and were willing to participate in this study. Data collection was carried out through three main stages: 1) Noise Measurement, 2) Questionnaire Distribution, 3) Audiometry Examination. 
Data were analyzed using the latest version of the SPSS program with the following stages 1) Univariate Analysis (to describe the distribution of variables, such as frequency of noise exposure, level of HPD compliance, and audiometry results); 2) Bivariate Analysis (using the Chi-square test to determine the relationship between Noise exposure and audiometry results, and Compliance with HPD use and audiometry results; 3) Multivariate Analysis (using logistic regression to determine the contribution of each independent variable to audiometry results simultaneously).
3. results and discussion
The data in table 1 shows that the majority of respondents are ≤ 44 years old (94.1%), male (99.5%), have a high school education (97.5%), have a working period of > 5 years (90.7%), and work ≤ 8 hours (70.6%). Most of the respondents sometimes use hearing protection devices (HPD) (51%).
Table 1. Characteristics of Research Workers
	Characteristic
	Frequency (n)
	Percentage (%)

	Age
	
	

	≤ 44 year
 44 year
	192
12
	94.1
5.9

	Gender
	
	

	Male
Female
	203
1
	99.5
0.5

	Education
	
	

	Junior High School/equivalent
Senior High School/equivalent
Bachelor's Degree/equivalent
Master's Degree/equivalent
Doctorate/equivalent
	1
199
3
0
1
	0.5
97.5
1.5
0
0.5

	Work Period
	
	

	≤ 5 year
 5 year
	19
185
	9.3
90.7

	Length of working
	
	

	≤ 8 hour
 8 hour
	144
60
	70.6
29.4

	HPD Usage Compliance
	
	

	Always
Sometimes
Never
	76
104
24
	37.3
51.0
11.8



Table 2 shows the results of noise measurements at PT Elangperdana, showing that the noise intensity in four areas (testing tire, mill mixing, mill extruding, and mill calendar) exceeds the Threshold Limit Value (NAB) of 85 dB for exposure of 8 hours per day
Table 2. Noise measurement results at PT Elangperdana
	Measurement Point
	Noise Intensity
	Noise Type

	Tire testing area
Mill mixing area
Extruding mill area
Calendar mill area
	102
96.4
88.8
903	Comment by USER: Check this
	Continue
Continue
Continue
Continue



Table 3 shows the audiometry test results, showing that in the right ear, 84.8% of respondents had normal hearing, while 15.2% had mild deafness. In the left ear, 94.6% of respondents had normal hearing and 5.4% had mild deafness.
Table 3. Results of the audiometry examination of the right and left ears
	Audiometry Result Reference Category
	Right Ear
	Left Ear

	
	n
	%
	n
	%

	Normal
Mild Deafness
	173
31
	84.8
15.2
	193
11
	94.6
5.4

	Total
	204
	100
	204
	100



Table 4 shows data on the majority of respondents, namely 90.7%, did not experience hearing complaints, while the most common complaint was tinnitus, which was experienced by 4.9% of respondents.
Table 4. Hearing complaints experienced by factory workers
	Hearing Complaints
	Frequency (n)
	Percentage (%)

	No hearing complaints
Tinnitus
Hearing fatigue
Ears feel full
Tinnitus and hearing fatigue
	185
10
6
1
1
	90.7
4.9
2.9
0.5
0.5



Tables 5 and 6 show that in the age group ≤44 years, 164 workers had normal audiometry results and 28 had mild deafness. At age >44 years, 9 workers were normal and 3 had mild deafness. The p-value for the right ear was 0.306, indicating no significant relationship. For the left ear, 182 workers ≤44 years were normal and 10 had mild deafness; while >44 years, 11 were normal and 1 had mild deafness, with a p value of 0.644, also indicating no significant relationship.
Table 5. Relationship between age and right ear audiometry results
	[bookmark: _Hlk196245498]Age
	Reference Category
	Total
	P value

	
	Normal
	Mild Deafness
	
	

	≤ 44 year
 44 year
	164
9
	28
3
	192
12
	0.306

	Total
	173
	31
	204
	



Table 6. Relationship between age and left ear audiometry results
	[bookmark: _Hlk196245792]Age
	Reference Category
	Total
	P value

	
	Normal
	Mild Deafness
	
	

	≤ 44 year
 44 year
	182
11
	10
1
	192
12
	0.644

	Total
	193
	11
	204
	



In tables 7 and 8, it can be seen that in the group of ≤5 years of service, 108 workers had normal audiometry results, and 3 had mild deafness. In the group >5 years, 65 workers were normal and 28 had mild deafness. The p-value for the right ear was <0.001, indicating a significant relationship. For the left ear, in the group of ≤5 years of service, 109 workers were normal and 2 had mild deafness; while >5 years, 84 were normal and 9 had mild deafness, with a p-value <0.001, also indicating a significant relationship.

Table 7. Relationship between Work Period and right ear audiometry results
	Work Period
	Reference Category
	Total
	P value

	
	Normal
	Mild Deafness
	
	

	≤ 5 year
 5 year
	108
65
	3
28
	111
93
	0.001

	Total
	173
	31
	204
	



Table 8. Relationship between Work Period and left ear audiometry results
	Work Period
	Reference Category
	Total
	P value

	
	Normal
	Mild Deafness
	
	

	≤ 5 year
 5 year
	109
84
	2
9
	111
93
	0.001

	Total
	193
	11
	204
	



Tables 9 and 10 show that in the group of working hours ≤8 hours, 141 workers had normal audiometry results, and 3 had mild deafness. In the group >8 hours, 32 workers were normal and 28 had mild deafness. The p-value for the right ear was <0.001, indicating a significant relationship. For the left ear, in the group of working hours ≤8 hours, 142 workers were normal and 2 had mild deafness; while >8 hours, 51 were normal and 9 had mild deafness, with a p-value <0.001, also indicating a significant relationship

Table 9. Relationship between Working Hour and right ear audiometry results
	Working Hour
	Reference Category
	Total
	P value

	
	Normal
	Mild Deafness
	
	

	≤ 8 hour
 8 hour
	141
32
	3
28
	144
60
	0.001

	Total
	173
	31
	204
	



Table 10. Relationship between Working Hours and left ear audiometry results
	Working Hour
	Reference Category
	Total
	P value

	
	Normal
	Mild Deafness
	
	

	≤ 8 hour
 8 hour
	142
51
	2
9
	144
60
	0.001

	Total
	193
	11
	204
	



In the group that always used HPD, 76 workers had normal audiometry results, and none had mild deafness. In the group that sometimes used HPD, 94 workers were normal, and 10 had mild deafness; while in the group that never used HPD, 3 workers were normal, and 21 had mild deafness. The p-value for the right ear was <0.001, indicating a significant relationship. For the left ear, in the group that always used HPD, 76 workers were normal; sometimes, 102 were normal, and 2 had mild deafness; never, 15 were normal, and 9 had mild deafness, with a p-value <0.001, also indicating a significant relationship.
Table 11. Relationship between HPD compliance and right ear audiometry results
	HPD Usage Compliance
	Reference Category
	Total
	P value

	
	Normal
	Mild Deafness
	
	

	always
sometimes
never
	76
94
3
	0
10
21
	76
104
24
	0.001

	Total
	173
	31
	204
	



Table 12. Relationship between HPD compliance and left ear audiometry results
	HPD Usage Compliance
	Reference Category
	Total
	P value

	
	Normal
	Mild Deafness
	
	

	always
sometimes
never
	76
102
15
	0
2
9
	76
104
24
	0.001

	Total
	193
	11
	204
	



Discussion	Comment by USER: Some in-text citations lack clarity or formatting

“(Walker et al. 2013) There is a significant relationship between the (Rachmantoko et al. 2021)working period...”

“Walker et al. (2013) and Rachmantoko et al. (2021) both reported a significant relationship between work duration and hearing loss in high-noise environments.”

The discussion currently summarizes findings and literature but lacks critical reflection.
Add possible reasons, implications, or limitations.

Examples:

    "The lack of significant association between age and hearing loss may be attributed to the narrow age distribution, with most workers being relatively young."

    "Despite HPD availability, only 37.3% reported consistent use, indicating possible issues with enforcement, comfort, or awareness."
Noise 
The results of the study showed that high noise exposure in the work environment is directly related to decreased hearing ability. Research by Saha et al. found that 46.7% of factory workers exposed to noise above 85 dB experienced hearing loss. in line with the results of this study, which showed that workers at PT Elangperdana have a higher risk of hearing loss. Hearing Status Audiometry results showed more cases of mild deafness in the right ear (15.2%) than the left ear (5.4%). Research by Gopinath et al. also showed that workers in noisy environments are more susceptible to hearing loss in the right ear, where 16.2% of workers experienced mild deafness in the right ear and 9% in the left ear (Gong et al. 2021).
Hearing Complaints: 
Tinnitus and hearing fatigue are common complaints among factory workers. A study by Nurrokhmawati et al. showed that 54% of factory workers experienced tinnitus, indicating that this condition is common among workers exposed to noise. Age and Audiometry Results 6 This study did not find a significant relationship between age and audiometry results, although age is generally associated with hearing loss. Surianti et al. found that there was no significant relationship between age and hearing complaints in respondents aged ≤40 years and >40 years, supporting the finding that other factors may be more influential in the age range studied. (Doutres et al. 2022)
Working Period and Audiometry Results  
This study shows that workers with a working period of > 5 years have a higher risk of experiencing mild deafness. A study by Demirtaş et al. found that long-term noise exposure correlated with increased hearing loss, especially in environments exceeding 85 dB. Working Period and Audiometry Results (Walker et al. 2013) There is a significant relationship between the (Rachmantoko et al. 2021)working period and audiometry results. Workers who work more than 8 hours have a higher prevalence of mild deafness. Uddin et al. found that workers with exposure of more than 8 hours have a higher incidence of NIHL, supporting the results of this study (Silva et al. 2023).
Compliance with HPD Use and Audiometry Results
There is a significant relationship between compliance with HPD use and audiometry results. Workers who always use HPD have normal audiometry results, while those who never use HPD are at high risk of mild deafness. Research by Gong et al. also showed that workers who inconsistently use HPD have a higher risk of NIHL
4. Conclusion	Comment by USER: Include a sentence that explicitly states the practical implication for occupational health and safety
Consider revising audiometry results to distinguish between years of service and daily exposure duration.
End the prevalence findings with summarized overall recommendation or urgent need
This study revealed a significant relationship between noise exposure above 85 dB and compliance with the use of Ear Protection Devices (HPD) on audiometry results of workers at PT Elangperdana. High noise levels in the production area increase the risk of hearing loss, especially for workers who do not routinely use HPD. Although age did not show a significant relationship, the factors of length of service and length of service were proven to be related to audiometry results. The results showed that workers with a work period of more than 5 years and a work period of 10 hours or more than 8 hours had a higher prevalence of mild deafness.
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