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ABSTRACT 

Wood processing generally involves the use of large machines for cutting and grinding. This process is 

customized according to consumer needs. During wood processing, workers are exposed to noise generated 

by machines, with an average level exceeding 85 dBA. These workers typically work eight hours a day with a 

one-hour break. The impact of this noise extends beyond hearing loss, as it also disrupts the workers' sleep 

quality. This study aims to examine the relationship between noise levels and sleep quality among wood 

processing workers, specifically at UD. Adhi Santa in Tabanan, Bali, which serves as the research site. The 

study design employed was a cross-sectional study with a sample population of 40 wood processing workers 

who met the inclusion and exclusion criteria. Noise levels were measured using a sound level meter in the 

work machine area, while sleep quality was assessed using the Pittsburgh Sleeping Quality Index (PSQI). The 

data were analyzed using computer software, utilizing Spearmans to determine the significant relationship 

between noise levels and sleep quality among workers in the wood processing factory. The results indicated 

that, out of the 40 workers, the analysis revealed a significant relationship between noise levels and sleep 

quality (p = 0.002, p < 0.05). In conclusion, it can be stated that there is indeed a significant relationship 

between noise levels and sleep quality among wood processing workers. 
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INTRODUCTION 

The development of industry in Indonesia today is in line with advances in science and 

technology. The process of industrialization of Indonesian society is accelerating with the 

establishment of many companies and diverse workplaces. Industrial development is 

accompanied by greater and more varied risks of danger due to the transfer of technology 

where the use of increasingly complex machines and work equipment to support the running 

of the production process. In this case it can cause occupational health and safety problems 

(Farid, 2010).According to Occupational Safety and Health legislation, namely Republic of 

Indonesia Law No. 1 of 1970 concerning Work Safety states that every worker has the right to 

receive safety protection in carrying out work for welfare and increasing national production 

and productivity. Technology and work equipment in industry, such as machines or tools, are 

now increasing and developing, from type to number. The use of machines and work 

equipment will cause noise which will cause disruption to communication, concentration and 

enjoyment of work, resulting in permanent loss of power. 
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Noise is a sound or sounds whose presence is unwanted (noise is unwanted sound). In the 

context of protecting the health of workers, noise is defined as all unwanted sounds/sounds 

originating from production process equipment and/or work tools which at a certain level can 

cause hearing problems. World Health Organization (WHO) in 2004, high levels of 

occupational noise are a problem in all regions of the world, in the United States more than 30 

million workers are exposed to dangerous noise and in Germany 4-5 million people (12-15% 

of the workforce) are exposed to noise. Noise sources can come from machines such as textile 

factories, sawmills, the furniture industry, products that use metal raw materials and the 

automotive industry which can produce noise exposure of 90 dBA or more. According to the 

Minister of Manpower and Transmigration of the Republic of Indonesia Number 

PER.13/MEN 2011 concerning Threshold Values for Physical Factors and Chemical Factors 

in the Workplace, the Threshold Limit Value (NAB) for noise is 85 dBA. 

Hearing loss is a partial or total inability to hear sounds in one or both ears. Noise-induced 

hearing loss is a sensorineural type of hearing loss, which is not noticed at first, because it 

does not interfere with daily conversations. One of the risk factors that influences the severity 

of deafness is noise intensity (Manoppo et al., 2014). In wood processing factories, large 

machines are used to process wood, whether it is cut or shaved according to the required 

requirements. The condition of workers when processing wood is exposure related to the 

noise generated by the machine. Noise exposure resulting from this work averages ≤85 dBA. 

Working hours are also long, up to 8 hours per day. 

From the conditions above, it is very necessary to provide an understanding of exposure to 

noise caused by machines during wood processing. This understanding needs to be given to 

managers and workers to better understand the risks of noise which will affect workers' 

health, including the quality of sleep of these workers. Workers will also be given an 

understanding of the importance of good quality sleep for smooth work and maximum work 

results. Based on the data and observations above, researchers want to know the level of noise 

caused by machines during wood processing which will be related to the quality of sleep for 

workers. In this research, working environmental conditions and work health and safety will 

also be looked at. This research aims to investigate the relationship between noise levels and 

sleep quality among wood processing workers at UD. Adhi Santa in Tabanan, Bali. This 

research will identify the impact of noise from wood processing machines on workers' sleep 

quality, as well as evaluate whether the noise levels are height contributes to sleep disorders. 

By using a cross-sectional research design and using the Pittsburgh Sleeping Quality Index 

(PSQI) to measure sleep quality, this study will provide a better understanding of the impact 

of the work environment on the sleep health of workers in wood processing factories. 

Research results "It is hoped that this will provide valuable input for factory management to 

improve working environmental conditions and workers' welfare." 

 

METHOD 

This research is a research with a cross sectional observational study design which was 

carried out to explore information on people's knowledge and attitudes. Data regarding the 

independent variable and dependent variable are collected at one time only and at the same 
time. The research location is at the UD Wood Processing Factory. Adhi Santa, Tabanan 

Regency. This research was conducted in May – June 2023. The target population for this 

research was wood processing factory workers at UD. Adhi Santa, Tabanan Regency. The 

number of samples obtained was 40 workers. Noise measurements use a sound level meter 

and the PSQI sleep quality questionnaire to determine the sleep quality of workers. The PSQI 

questionnaire showed a Cronbachalpha result of 0.72, with variations for each element 
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ranging from 0.69 to 0.56 with p<0.05. PSQI interpretation scores can be described as 

follows: scores 1-5 (good), scores 6-7 (mild), scores 8-14 (moderate) and scores 15-21 (bad) 

(Made et al., 2019).The data was processed using SPSS version 25 with Spearman rank test 

data processing to determine the relationship between noise and sleep quality at the Adhi 

Santa Tabanan wood factory. The validity and reliability of the PSQI questionnaire have been 

evaluated using Cronbach's alpha. The value given is 0.72 for Cronbach's alpha, indicating a 

fairly good level of reliability. In addition, a p value <0.05 indicates that the variation for each 

element of the PSQI questionnaire is also statistically significant. However, there is no 

specific information about the validity of the questionnaire in the description provided. 

 

RESULTS 

Respondent Characteristics 

The respondents in this research were wood processing factory workers at UD. Adhi Santa, 

Tabanan Regency. Based on the sample size formula used, the number of respondents in this 

study was 40 people who met the inclusion and exclusion criteria. The characteristics of 

respondents based on age among factory workers can be seen in the following table: 

 

Table 1. 

 Respondent Characteristic 
Variable Kategori f % 

Age (year) 41-49  14  35.0  

 50-60 26  65.0  

Education  SMA 35  87.5  

 SMP 5  12.5 

Distribution of data based on age with an age range of 41-49 years totaling 14 people 

(35.0%), an age range of 50-60 years totaling 26 people (65.0%). Age level greatly influences 

labor productivity because it is related to the physical abilities of a worker. Workers of 

productive age tend to be physically stronger than non-productive age workers. The higher the 

age of the workforce, the lower work productivity will be. Workers who are older tend to 

have lower productivity. The results of research from Haryawan I G. A. and Astiti Suadnyana 

I A. found that the age range for wood processing workers in Rana Bhumi Gianyar is between 

36-60 years because this work requires a high level of skill which is only possessed by 

workers who are over 35 years old and have sufficient experience in processing wood to make 

ready-to-use wood. Workers must also understand the calculations for processing this wood, 

so that during the cutting process it matches the desired size (Haryawan et al., 2023). Data 

distribution based on high school education level was 35 people (87.5%), junior high school 

education was 5 people (12.5%). The average education level is at high school, because 

workers must also know mathematical calculations in the wood processing process and have 

sufficient experience. 

 

Sleep Quality and Noise Level Results 

Table 2.  

Sleep Quality and Noise Level Results 
Variable Mean SD Range   

Sleep Quality 30.3 3.8 23-39 

Noise Level  91.9 3.8 85.7-97.4 

Table 2, the results show that the average sleep quality of workers is 30.3 with a minimum 

range of 23 and a maximum of 39. And the average noise level is 91.9 dB with an average of 
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85.7-97.4. This means that the noise threshold value has exceeded the standard. Noise is all 

unwanted sounds originating from production process equipment or work tools which at a 

certain level can cause hearing loss. Based on PERMENAKER No.13/MEN/X/TAHUN 2011 

concerning Threshold Limit Values (NAB) for physical and chemical factors in the 

workplace, it stipulates that the NAB for noise is 85 dBA as the highest intensity and is a 

value that can still be accepted by workers without causing illness. or health problems in daily 

work for a period not exceeding 8 hours a day or 40 hours a week (Permenakertrans, 2011); 

(Septiana et al., 2017); (Jaiswal, 2021). 

 

Results of the Relationship Between Sleep Quality and Noise Level 

Table 3.  

Results Of The Relationship Between Sleep Quality And Noise Level 

Variable   Sig   

Sleep Quality – Noise Level 483  0.002 

The Sig Value Obtained Was 0.002<0.05 So There Was A Significant Relationship Between 

Sleep Quality And Noise Levels From Wood Processing Workers At Ud. Adhi Santa, 

Tabanan Regency. Park et al.'s research (2017) stated that individuals with higher noise 

sensitivity tend to interpret noise negatively as a threat or disturbance and react emotionally 

compared to individuals who have low noise sensitivity. As a result, individuals with high 

sensitivity will have difficulty getting used to or adapting to noise, causing sleep disturbance 

problems. Noise sensitivity is also said to mediate the impact of noise on health (Park et al., 

2017). Based on research by Heo et al. (2013), it was found that temperature in the workplace 

(p value <0.001) also had an effect on sleep quality compared to noise (p value = 0.005). In 

general, an increase in the hormone cortisol and the hypothalamic-pituitary-adrenal or 

hypothalamic-pituitary-adrenocortical (HPA) axis plays an important role in sleep, and 

disruption of these functions can cause sleep disorders. Therefore, it can be suspected that 

workplace temperature can directly affect the HPA axis and increase cortisol, and as a result, 

sleep disturbances occur. Apart from that, psychosocial factors of workers are also an 

important cause of sleep disorders. It was found that high work demands, lack of social 

support and appreciation in the work environment significantly influence the sleep quality of 

workers (Heo et al., 2013). 

 

Adult humans in the age range of 26-64 years need 7-9 hours of sleep/day and should only be 

exposed to noise of 85 dB for 8 hours/day, lack of sleep and too much continuous exposure to 

high noise results in increased hormones cortisol in humans can cause psychological disorders 

such as stress and disturbed sleep patterns (Yul et al., 2020). Noise not only causes sleep 

disturbances or reduces a person's quality of life, but also contributes to increasing the 

prevalence of health problems because it affects the body's biological systems. Sleep 

disorders manifest in cardiovascular system disorders including coronary artery calcification, 

atherogenic lipid profile, atherosclerosis, obesity, type 2 diabetes, and hypertension. 

Psychiatric disorders such as anxiety and mood disorders may also occur. The minimum 

sound level recommended by WHO is expected to be a benchmark for a good environment for 

a population to live in in order to reduce the level of morbidity due to noise (Saputra & 

Rohmah, 2016). 

 

Research by Gitanjali and Anath, (2003) revealed that workers who are exposed to noise 

during the day will have their sleep disrupted at night and can cause direct stress. Exposure to 

noise will change the REM sleep stage where REM sleep is very important to maintain mental 

and emotional balance which can cause stress (Gitanjali & Ananth, 2003).The results of 
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research from Haryawan I G A. and Astiti Suadnyana I A. show that there is a relationship 

between sleep quality and noise exposure received when carrying out wood processing work. 
Age level greatly influences labor productivity because related to the physical abilities of a 

worker. Workers who are on productive age workers tend to be physically stronger than non-

productive age workers productive. Problems outside of work are also the cause of the decline 

in the quality of sleep of workers. Exposure to noise levels that exceed the threshold is very 

bad for the health of the ears and affects the quality of sleep less, so that the next day when 

they start work again, workers usually experience fatigue. drowsiness and loss of work 

concentration. Workers can work for 8 hours exposure time but must use personal protective 

equipment.  

 

The personal protective equipment in the form of ear plugs, ear muffs or a combination 

between the ear plug and ear muff. In this case the company already provides ear plugs but 

Most workers don't use ears the plug properly within reason inconvenience and many find it 

that workers are more comfortable using leftovers cotton for ear protection only can reduce 

noise by 15 dBA (Haryawan et al., 2023). In addition, the psychosocial factors of workers are 

also a significant cause of sleep disturbances. It was found that high job demands, lack of 

social support, and appreciation in the work environment significantly affected workers' sleep 

quality (Heo et al., 2013);(Septiana et al., 2017). Sleep disturbances manifest as 

cardiovascular system disorders, including coronary artery calcification, atherogenic lipid 

profile, atherosclerosis, obesity, type 2 diabetes, and hypertension (Knutson, 2010). Based on 

research results from (Yul et al., 2020), there are four processes in the cycle boiling that has a 

noise level above NAB, namely deaeration, containment, peak blowdown 2 and final. 

Exposed noise in the working period 7-8 Hours/Days continuously result increased cortisol 

hormone in workers thereby causing disruption to quality workers sleep (Yul et al., 2020). 

 

Other factors besides noise affect sleep quality bad responders were fatigue and sleep 

disturbances. Dual roles as working mothers, problems Internal conflicts with colleagues and 

family, boredom from work are also other factors besides Noise can cause work stress (Safiu 

et al., 2023). This research is in line with Putri Maharani, 2022, that workers in the senior 

category tend to be more satisfied with their work due to the ability to adapt due to experience 

factors and is more stable in managing emotions so that they can work skillfully, smoothly 

and better (Maharani & Nugroho, 2022). Against working power, noise can reduces 

someone's working capacity causes errors to occur when working thereby reducing work 

performance work, otherwise noise may increase atigue (Maharja, 2015). The sound at work 

changes to one of the occupational hazards when its presence is felt to be disturbing or 

unwanted physically or psychic (Pradana, 2014). That noise happen can controlled order level 

the noise reaches the limit value permitted. Noise control is carried out at the sound source, at 

the sound transmission path, and noise control in humans (Handoko, 2010). Consequence 

noise on other health is increases blood pressure and pulse heart, in addition to noise health 

problems also give rise to disturbance emotion (Pangemanan et al., 2013). Psychological 

disorders caused by various factors, one of which is social factors psychology, namely work 

and life, social environment, life events events).  

 

Physical environment that is too stressful, such as noise, temperature or heat too high, humid 

air, lighting on office there are also bad ones increase workers' psychological disorders like 

flavor No comfortable, disturbance concentration, emotional disturbances or irritability And 

sleep disorders. Level of seriousness a person's psychological disorders vary depending on the 

attitude in responding to it. If to four parts of this psychological disorder is inside someone, 

that person will experience very extreme stressors.  One reaction to a fraught event stress is 
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unresponsive and aspects trauma. Complaints such as difficulty sleeping, staying asleep 

restlessness, difficulty staying asleep, often wake up in the middle night, and waking up more 

frequently beginning, it is likely that person disturbed sleep quality. Besides that, poor sleep 

quality too of course will show feelings of tiredness. Feelings of tiredness may be 

demonstrated with someone who is easily agitated, lethargic and apathetic, not enthusiastic in 

carrying out activities, and often yawning or sleepy. 

 

CONCLUSION 

There is a significant relationship between noise levels and sleep quality of workers in the 

wood processing process at UD. Adhi Santa Tabanan Bali. So workers are expected to pay 

attention to working environmental conditions regarding exposure to noise in the workplace. 

Working hours can be arranged in such a way as to minimize exposure. 
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