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Abstract 

Noise exposure can hurt the health of industrial workers, especially the hearing loss in agricultural industry workers. This study aims to analyze noise exposure that can cause hearing loss in agricultural workers. The method used is a literature review approach to 10 journals published nationally and internationally that are reputable with search engines through 3 databases: Google Scholar, Semantic Scholar, and Pubmed in the 2019-2024 publication period. This study found that several factors can cause hearing loss in agricultural industry workers, consisting of two factors that cause disorders: individual and worker factors. Individual factors are age and level of knowledge, while work factors are length of service, length of work, noise intensity, and use of Personal Protective Equipment (PPE). Workers need to increase their knowledge regarding the importance of using Personal Protective Equipment (PPE) to reduce the risk of hearing loss in the agricultural industry. Therefore, health workers, especially nurses, must be involved in educating agricultural industry workers.
Keywords:  hearing loss, noise exposure, workers, personal protective equipment
Introduction 

Noise exposure is all unwanted sounds originating from production process equipment and or tools of labor that, at a certain level, can cause hearing loss. Noise can be heard from various things, such as construction activities, households, power generation equipment, trade, and industry. Humans have a limit to the amount of sound they can pick up from their ears.1,2,3 
Workers are parties who work for a company or agency to receive wages or meet their needs. In the world of work, workers quickly encounter noise. An example is using machines and equipment with a sound intensity of 85-90 dB. It has been stipulated by the Minister of Manpower in 2018 that workers should not be exposed to noise exceeding the limit of 85 dBA for 8 hours a day. It is important to prevent workers from experiencing noise-induced hearing loss.4,5,6 
Noise-induced hearing loss is a hearing disorder with symptoms of decreased hearing function due to continuous exposure to noise with excessive intensity for an extended period. Hearing loss has become one of the most serious problems in Indonesia and the world. The World Health Organization (WHO) has estimated that in 2008 there were around 360 million people who had hearing loss, and in 2018, there were more than 1.5 billion people who had hearing loss. In addition, there are data stating that around 75-140 million people have experienced hearing loss in the Southeast Asia region; for Indonesia itself, it has been predicted that around 35.6 (16.8%) are affected by hearing loss.7 Workers can use PPE (Personal Protective Equipment) to prevent hearing loss.

PPE (Personal Protective Equipment) is the last risk controller that protects the workforce from occupational safety and health hazards. Suppose workers are continuously exposed to noise with high sound intensity for more than 8 hours without using Personal Protective Equipment (PPE). In that case, this can risk damaging the hearing organs of the workforce or causing hearing loss.8,9 

Hearing loss caused by noise can occur suddenly in seconds and slowly in months and even years without the worker realizing it. Besides causing hearing loss, noise has other negative impacts, such as social and psychological effects. Continuous noise exposure can cause sleep disturbances, increase the risk of heart disease, and disrupt concentration and productivity. In addition, noise can affect the overall quality of life, disturb inner peace, and increase stress.10 Based on the description above, it is necessary to research and analyze the factors that cause hearing loss in workers due to noise exposure in the agricultural industry.

Method 

The literature search process was carried out in this literature review using three databases, namely Google Scholar, Pubmed, and Semantic Scholar, from 2019-2024. The literature search was conducted using several keywords in English and Indonesian. In the English literature search, the keywords AND “noise” AND “workers” AND “Personal Protective Equipment (PPE)” were used.

In the literature search method, several filters are carried out on research articles that will be used as sources. The first screening limits the database's publication year; researchers limit the database to the last five years. Then, the database was filtered again to make it easier for researchers to select databases that fit the inclusion criteria. In the second screening, researchers filtered open-access databases to make it easier to analyze articles thoroughly. For the third screening, researchers selected databases that were types of research articles, not literature reviews or others. In the last screening, researchers selected databases that met the inclusion criteria consisting of full text, publication year (2019-2024), open access, relevant sources, and the suitability of abstracts that discuss specific factors that can cause noise disturbance in workers, especially in the agricultural industry area. Exclusion criteria consisted of articles that did not discuss hearing loss due to noise exposure in workers in the agricultural industry area, databases released under 2019, and articles that were not accessible and could not be downloaded.

The literature search begins with the identification of keywords that have been determined. At the identification stage, 2.100 articles were obtained by the keywords. The second stage is screening by selecting the year of publication according to the assessment criteria, namely articles with a range of years published between 2019 and 2024. At the screening stage, 816 articles were obtained that fit the research criteria. A total of 1.284 databases published more than the last five years did not meet the inclusion criteria. Further screening was done for fully accessible databases leaving 382 databases. The database was further narrowed down for the third screening, leaving 156 research articles databases. The final screening selects 10 databases that match the abstract and the topic of discussion regarding the factors that cause hearing loss in workers due to noise exposure, especially in the agricultural industry area. The last stage is analyzing 10 articles per the research criteria consisting of 6 national and four international journals.
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  Picture 1. Diagram of analysis based on PRISMA (2009)

Results 
The results of the article search found nine articles using a cross-sectional design while one article used a qualitative study design, so overall, the most frequently used design was a cross-sectional design. The articles retrieved using cross-sectional design and qualitative case studies explain the risk factors that affect hearing loss and the effect of noise on hearing loss. Nine articles with cross-sectional design and one with qualitative study design showed that noise influences worker hearing loss. Most of the research was conducted in Indonesia, with a total of six articles; one article was conducted in Myanmar, one article was conducted in Japan, one article was conducted in China, and one article was conducted in Egypt.

Table 1. Literature Analysis Results 

	ID No.
	Author and Journal Identity
	Journal Title
	Objective
	Population and Sample
	Method
	Summary of Results

	A1
	Author:

Putri, M. Y., Hartanti, R. I., & Syamila, A. I.

Journal Identity:

Human Care Journal,  Vol. 9; No.1 (February 2024): 97-107

10.32883/hcj.v9i1.2941
	The Effect of Noise Intensity on Hearing Loss in Rice Milling Workers11
	The study analyzed the effect of noise intensity on hearing loss in rice mill workers.
	The research was conducted in the rice milling industry area in Kalisat District, Jember Regency, from March to June. The study population was 35 respondents, and the research sample was 32.
	The research used quantitative and an observational analytic method with a cross-sectional approach.
	The results of this study show that age, tenure, and noise intensity significantly influence hearing loss in rice mill workers. Most workers studied were over 40 years old, had a working period of more than 5 years, were exposed to noise exceeding the recommended limit, and experienced hearing loss, especially sensorineural deafness.

	A2
	Author:

Firdaus, J

Journal Identity:

Journal of Agromedicine and Medical Science, Vol. 6; No.1 (2020): 62-66

10.19184/ams.v6i1.16717 

 
	The Potential of Auditory Nerve Damage on Milling Industry Workers in Jember Regency1 
	The study aimed to know the noise level produced by the milling industry and analyze the potential for hearing nerve damage in milling workers in the Jember Regency.
	The research was conducted in random milling industry areas in Jember Regency; the milling industries studied were meat, coffee, rice, sticky rice, and coconut milling. 
	The type of research used was observational analytic with a cross-sectional approach. In addition to measuring the noise level, short interviews were conducted with workers at the mill daily.
	This study shows the difference in noise levels produced by milling machines with different agricultural raw materials. Mill workers are exposed to noise for more than 8 hours a day, with the most prolonged exposure occurring for meat and rice mill workers. Most mill workers in the Jember Regency experience hearing loss due to high noise intensity and prolonged noise exposure. Workers with noise intensity above 85 dB and working time of more than 8 hours have a high risk of hearing loss. 

	A3
	Author:

Harahap, P. S., & Harianto, I.

Journal Identity:

Jurnal Inovasi Penelitian, 3(12), 8021-8026

10.47492/jip.v3i12.2578
	The Relationship Between Noise Intensity and Hearing Loss in Wood Preparation Workers at PT. Lontar Papyrus Pulp and Paper Industry in 202112
	This study was conducted to determine the relationship between noise intensity and hearing loss in PT Lontar Papyrus Pulp and Paper Industry workers in the WP (Wood Preparation) section.
	The research sample was workers in the PT Lontar Papyrus Pulp and Paper Industry production section in the WP (Wood Preparation) section, totaling 90 people.
	This study is an analytic study with a cross-sectional approach. The sampling technique used a total sampling technique. Data were analyzed using the chi-square test and the Khrushall-Wallis test.
	This study's results indicate a significant relationship between noise intensity and hearing loss in PT Lontar Papyrus Pulp and Paper Industry workers in the WP (Wood Preparation) section. This is because the respondents work very close to the noise source and last for 8 hours. The respondents cannot avoid noise from these sources due to their activities and presence at work. Complaints the respondents feel include having to raise their voice and often feeling dizzy and nauseous. 

	A4
	Author :

Tahir, A., & Utami, T. N.

Journal Identity:

Jurnal Kesehatan Masyarakat, 6(1), 516-523.

10.31004/prepotif.v6i1.3301
	Qualitative Study of Noise-Induced Hearing Loss at the Perum Es Perindo Factory, Medan13
	The study aimed to determine whether the noise-induced hearing loss occurred at the Perum Perikanan Indonesia Ice Factory in Medan Belawan.
	The population in this study were workers who worked as operators at the Perum Perikanan Indonesia Ice Factory in Medan Belawan. At the same time, the sample consisted of 6 workers who were research informants.
	The method used in this research is a descriptive qualitative approach with the observational method. Data collection methods in this study were interviews and observations.
	The results showed that workers at the Perum Perikanan Indonesia Ice Factory in Medan Belawan are exposed to high noise from machines and generators used in production. Some workers experience hearing loss due to noise, and 3 out of 8 informants experienced hearing loss. This happens because workers do not use personal protective equipment, such as earplugs.   

	A5
	Author :

Mahmudi., Sari, D., Joegijantoro, R.

Journal Identity:

Jurnal Ilmiah Media Husada. 10(2), halaman (109- 114)

10.33475/jikmh.v10i2.261
	Factors Influencing Worker Behavior Towards Prevention of Noise-Induced Hearing Loss14
	The study aims to determine the factors influencing workers' behavior toward preventing GPAB in CV. Pakis Indah.
	The population and sample in this study were 20 people who were sourced from the Total Sampling technique. Independent variables consist of age, gender, and education level of workers. At the same time, the dependent variable is worker behavior towards the prevention of GPAB. 
	The research design used was observational and cross-sectional research. The instrument used in this questionnaire has been tested for validity and reliability. Data analysis was done using univariate and bivariate analyses with a Chi-square test.
	The Chi-square test results found that the factor influencing workers' behavior in preventing GPAB was the level of knowledge (p=0.000). So, it is concluded that there is an influence between the level of knowledge and workers' behavior toward preventing noise-induced hearing loss (GPAB) at CV. Pakis Indah.



	A6
	Author :

Pakpahan, S. F., Situmorang, R. K., & Ramadhani, S.

Journal Identity:

JINTAN: Jurnal Ilmu Keperawatan, Vol 3, No 1, Bulan Januari 2023 Hal 60-71

10.51771/jintan.v3i1.458
	Analysis of Risk Factors for Noise-Induced Hearing Loss in Palm Oil Factory Employees at PT Aice Sumatera Industri Sei Mangke, Simalungun, North Sumatra15
	This study aims to determine the risk factors for hearing loss due to noise in palm oil mills' employees or workers. 


	The population and samples used in this study were all employees of the palm oil mill in the processing section with sampling techniques using the total population, namely all employees of the palm oil mill in the processing section at PT Aice Sumatra Industry, with a total of 30 people.  

  
	The design used in this study was an analytic survey with a cross-sectional research design. The analysis in this study used univariate analysis, bivariate analysis with chi-square statistics, and multivariate analysis.


	The results obtained from this research are that the variables of noise intensity, work period, length of exposure, and ear protection equipment influence hearing loss in PT Aice Sumatra Industri palm oil mill employees.

	A7
	Author:

Zaw, A. K., Myat, A. M., Thandar, M., Htun, Y. M., Aung, T. H., Tun, K. M., & Han, Z. M.

Journal Identity:

Safety and Health at Work, 11(2), 199-206. 

10.1016/j.shaw.2020.04.002 
	Assessment of noise exposure and hearing loss among workers in the textile mill (Thamine), Myanmar: a cross-sectional study16
	This study aimed to assess the noise exposure level and associated factors of

hearing loss among textile workers in Yangon Region, Myanmar
	This study used 226 workers at a randomly selected Textile Factory (Thamine) from 3 weaving sections who participated in face-to-face interviews.

 
	The research method was a cross-sectional study conducted in a textile factory (Thamine), Yangon Region, from April to December 2018. In total, 226 randomly selected workers from 3 weaving sections participated in face-to-face interviews using a structured questionnaire.
	In total, 66.4% of workers were exposed to 85 dB(A) noise exposure, and the prevalence of hearing loss was 25.7% with 35 years of age, education below high school, hearing difficulty, tinnitus, hypertension, and working life > 9 years in a textile factory were positively associated with hearing loss. After adjusting for confounding factors, age 35 and tinnitus were persistently associated with hearing loss.

	A8
	Author :

Li, X., Dong, Q., Wang, B., Song, H., Wang, S., & Zhu, B.

Journal Identity:

Scientific Reports, 9(1), 11524.

10.1038/s41598-019-47901-2
	The Influence of Occupational Noise Exposure on Cardiovascular and Hearing Conditions among Industrial Workers17
	The research aimed to investigate the correlation between occupational noise exposure and cardiovascular disorders, as well as hearing conditions among industrial workers. 
	The research population consisted of 5205 workers exposed to occupational noise, with 4164 workers exposed to low noise levels and 1041 workers exposed to high noise levels. The samples were selected from 6048 workers initially recruited for the study, with 843 workers excluded due to various reasons such as declining participation or incomplete information.
	The methods used in the research included health assessments through questionnaires and clinical examinations, audiometry and noise exposure assessments, electrocardiogram (ECG) evaluations, and statistical analysis using SAS 9.1.3 software.
	The results showed that workers exposed to noise in the workplace have a significantly higher risk of hypertension and hearing loss compared to those exposed to low noise levels, with the prevalence of hypertension and hearing loss higher in the high noise exposure group, especially in male workers aged 30-45 years or with a length of exposure exceeding 10 years.

	A9
	Author :

Wang, X., Kang, N., Dong, Y., Liu, K., Ning, K., Bian, H., ... & Ye, M.

Journal Identity:

Frontiers in Public Health, Volume 10 - 2022, 1055618

10.3389/fpubh.2022.1055618
	Noise exposure assessment of non-coal mining workers in four provinces of China18
	This study aimed to understand the noise exposure of non-coal mines in China to take appropriate controls to protect workers health.
	Due to China's uneven geographical distribution of mineral resources, this study adopted the typical sampling method and selected 82 non-coal mines in four provinces. This exposure study was conducted among workers who were non-coal. The study started in January 2019 and ended in December 2020
	This research is analytical in the form of an observational study. An assessment of non-coal miners' noise exposures was conducted in four provinces in China. Individual noise exposure levels were measured, and the survey on the hearing protector device (HPD) equipment was administered.
	More than 31.9% of the non-coal mining workers were exposed to noise higher than 85 dB(A), which can seriously affect human health. The HPD equipment rate of small and micro-sized enterprises is only 40.5%, indicating that small and micro-sized enterprises have an insufficient investment in noise control. It is necessary to strengthen the management and supervision of hearing protection in small and micro-mining enterprises.



	A10
	Author :

Zein-Elabedein,A. M., Talaat, H. S., El-Nabi, S. E. H., El-Nabi, A. S. H., & Moaty, A. S

Journal Identity:

The Professional Medical Journal, 29(02), 160–166.
10.1186/s43163-023-00543-8
	Association Between Occupational Noise‑Induced Hearing Loss and Genotoxicity Among Textile Factory Workers19
	The research aimed to evaluate the relationship between occupational noise exposure, genotoxicity, and noise-induced hearing loss (NIHL) among textile factory workers at the Shebien El-kom textile factory in Egypt. 
	The population for the research was comprised of male workers at the Shebien El-Kom Textile Factory in Menoufia, Egypt, who were exposed to work-related noise. The study included a total of 72 participants, with 36 exposed male workers from the spinning section of the textile factory and 36 control subjects from the administrative staff of the same factory. 
	The methods used in the journal include a cross-sectional case-control study conducted at the audiology unit, Faculty of Medicine, Menoufia University, Egypt. 
	The research results indicate a significant association between occupational noise exposure, genotoxicity, and noise-induced hearing loss (NIHL) among textile factory workers. The study found that exposed workers had substantially higher mean hearing thresholds at frequencies between 2000 and 8000 Hz than the control group, indicating a prevalence of occupational noise-induced hearing loss. 


Discussion 

Agronursing is a branch of nursing that focuses on applying nursing knowledge in agriculture and rural environments. The goal is to improve the health and well-being of farmers, their families, and rural communities. Agronursing combines nursing principles with agricultural knowledge to address health problems associated with agricultural activities, such as chemical exposure, physical injuries, and occupational diseases.20,21,22 Agronursing practitioners also provide education on safe agricultural practices, disease prevention, and improving environmental sanitation. Through a holistic approach, agronursing aims to create a healthy work environment and support agricultural productivity. In doing so, agronursing bridges public health and the agricultural sector to achieve sustainable prosperity. 23,24,25 
Research results from 10 journals say that several components cause hearing loss in workers. A common factor that causes hearing loss is noise in the work environment generated from the sound of machines and other production activities. In addition, hearing loss is also influenced by the attitude of the individual or worker, such as age, working period, noise intensity, use of Personal Protective Equipment (PPE), level of knowledge, and length of work.

Research conducted by Putri et al. (2024) states that noise intensity significantly affects hearing loss. Many workers have hearing loss due to frequent exposure to high noise with a Threshold Value (NAB) of more than 85 dB resulting from the sound of machines and other work equipment11. This is also in line with research conducted by Wang et al. (2023), where researchers said that 31.9% of workers received noise that exceeded 85 dB18.

Another factor that can cause noise-induced hearing loss is the length of the working period. This aligns with research conducted by Pakpahan et al. (2023), which states a significant relationship between tenure and hearing loss. This is because the longer a person's working period reaches more than 5 years and is often exposed to noise, the higher the exposure to hazards that can affect workers' hearing15. This is also in line with researchers Li et al. (2019), who stated that the prevalence of hearing loss is higher due to high noise exposure as well, especially for workers who have reached a working period of more than 10 years.

Noise exposure with noise intensity > 85 dB and exposure for > 8 hours is risky for hearing loss. This is supported by research conducted by Pakpahan et al. (2023), which proves that the variable length of exposure has an influence and relationship to hearing loss in workers15. Researcher Firdaus (2020) also revealed that some workers in factories in Jember Regency experienced hearing loss due to high noise intensity, which is supported by long noise exposure of more than 8 hours1.

According to researchers Mahmudi et al. (2021), the level of knowledge of workers also greatly influences worker behavior. This relates to compliance with using Personal Protective Equipment (PPE). If workers know the importance of using PPE while working, they will try to take precautions so as not to experience hearing loss problems14. This aligns with research conducted by Tahir & Utami (2022), which suggests that workers can increase their awareness about the importance of safety in the work environment by providing safety training and routine health check services to workers13. 

One way that can be done to prevent the risk of hearing loss due to noise is the use of PPE (Personal Protective Equipment). As research conducted by Pakpahan., (2023) states, Ear Protective Equipment (APT) is needed for workers as one of the steps to reduce the risk of hearing loss due to noise in the workplace. Ear protective equipment can reduce the risk of exposure to hearing loss by providing a physical barrier between the worker's ears and noise sources in the work environment. Using appropriate ear protective equipment, workers can reduce high noise exposure and protect their hearing from noise damage15. This aligns with research conducted by Firdaus (2020); using ear protective equipment can prevent damage to the auditory nerve by reducing exposure to noise in the workplace, thus protecting auditory nerve cells from degeneration due to excessive noise1.

According to research conducted by Mahmudi et al. (2021), age can be one of the factors causing noise-induced hearing loss. The study showed that in the age category ≤ 40 years, 65% of people experienced noise-induced hearing loss14. This is also evidenced by research by Zaw et al. (2020) that age can be a factor in noise-induced hearing loss because the effects of age-related hearing loss usually begin around the forties. Workers aged 35 years and over have a 7 times higher risk of hearing loss than those under 35 years16. 

Conclusion 
The hearing loss experienced by many workers is due to their behavior and non-compliance with existing rules such as wearing personal protective equipment while working. Therefore, to reduce the hearing loss that often occurs in workers, various parties, including nurses, are needed to prevent this. Nurses must be able to educate and provide interventions to workers regarding the prevention of noise. By providing education, workers can avoid various hearing disorders.
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