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INTRODUCTION   

According to National Institute for Occupational Safety and Health (NIOSH) (2023), 

Musculoskeletal disorders (MSDs) are one of the occupational diseases who experience 

chronic disorders of the resulting nerves, muscles and tendons by awkward posture, duration 

of work, frequency of repetitive movements. Factors of work environment that can cause MSDs 

complaints include ergonomic factors such as repetitive activities, excessive stretching, body 

stress levels, posture or working posture, repetitive tasks, vibrating equipment, and long 

working hours (Soesilo et al., 2023). 

According to International Labor Organization (ILO) (2015), Musculoskeletal 

disorders occupy the highest position, namely around 40% in terms of expenditure cost 

compensation Which paid company For worker as consequence from work-related accidents 
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Abstract 

 

Musculoskeletal complaints refer to discomfort or pain in the musculoskeletal system, 

ranging from mild to severe. One type of job that is particularly prone to musculoskeletal 

disorders is copra work, primarily due to poor working posture. This study aims to analyze 

the effect of working posture on musculoskeletal disorder complaints among copra 

workers in Tanjung Balai, Asahan Regency. The study is an analytical survey with a cross-

sectional design, conducted in Bandar Jawa Village, Tanjung Balai Subdistrict, Asahan 

Regency, from December 2023 to February 2024. The study population consisted of all 

139 copra workers in Bandar Jawa Village, and a sample of 104 workers was selected 

using the Slovin formula. The sampling technique employed was simple random sampling. 

Data were collected through surveys and questionnaires administered to respondents. The 

research instruments used were the Nordic Body Map and the Rapid Entire Body 

Assessment (REBA) evaluation sheet. Data analysis was performed using SPSS version 

24, with three stages: univariate analysis using frequency, bivariate analysis using simple 

linear regression, and multivariate analysis using Moderated Regression Analysis (MRA) 

with a significance level of 95% (α=0.05). The results showed that working posture 

significantly affected musculoskeletal disorder complaints, moderated by smoking habits, 

with a p-value of 0.001. It can be concluded that smoking exacerbates the negative effects 

of poor working posture on musculoskeletal health, increasing the risk of injury and 

slowing recovery. It is recommended that copra workers take preventive measures against 

musculoskeletal disorder complaints by improving their work environment, paying 

attention to rest periods, engaging in light relaxation exercises, and that employers 

provide education on worker safety and health to copra workers. 
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and illnesses (ILO, 2015). According to ILO (2018) in Labor Force Surveys (LFS) report on 

year 2017-2018 report There are 469,000 workers in the UK who suffer from MSDs. 

Consequential disease work in Indonesia too is problem Which pretty much found. 

Based on data from the Social Security Administering Agency for Employment, in 2020, there 

were 221,740 reported cases of workplace accidents, followed by 234,370 cases of workplace 

accidents in 2021. In 2022, the number increased to 297,725 cases of workplace accidents 

(BPJS Ketenagakerjaan, 2023). Results of laboratory studies of the Center for Health Studies 

and  Ergonomics Bandung Institute of Technology report complaint MSDS as much 40% - 

80% after work. 

The location of facilities that are not suitable for workers' anthropometry can result in 

unnatural work attitudes. This can affect workers' performance in carrying out work 

(Mallapiang et al., 2019) . Examples of unnatural work postures are: work postures that are 

always standing or always sitting, squatting, bending and lifting for long periods of time which 

can cause discomfort and pain in one of the body parts (Adriansyah et al., 2019) . 

Early fatigue in workers can also lead to occupational diseases and workplace accidents, 

resulting in disability or even death (Saputro & Suryati, 2023; Angriawan et al., 2024). 

Generally, skeletal muscle complaints begin to be felt at working age, namely 25-65 years. At 

the age of 35 years, most workers experience their first episode of back pain and the level of 

fatigue will continue to increase with increasing age because in middle age, muscle strength 

and endurance begin to decline so that the risk of muscle complaints increases. Other studies 

have found the influence of age on neck and shoulder muscle complaints, and some experts 

even state that age is the main cause of muscle complaints (Isnaeni et al., 2020). 

Copra is the flesh of coconuts which is dried. The majority of community work in 

Bandar Java Village, namely manage copra or normal called pealing (peeling). Poking or 

knocking Coconut work is done by handing copra to the worker other workers to strip the 

coconut skin, after the coconut skin Already clean meat coconut along with skin coconut 

transported by worker other For Wash the coconut flesh and skin for approximately 2 hours. 

Copra workers are one of the jobs carried out by workers at informal sector jobs. Although the 

informal sector has contributed a lot both in the economy and in providing jobs, but cannot 

denied that condition health para his workers Still worrying (Tjahayuningtyas, 2019) . 

Based on survey introduction to 15 copra workers in Tanjung Balai, Asahan Regency, 

that there were 13 people (87%) experiencing complaints of musculoskeletal disorders , copra 

workers said that they often experience Sick back, neck pain and also disorders such as muscle, 

joint and bone pain the back and parts of the body that respondents felt most painful are the 
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shoulders, fingers and back. Worker copra done with position Sit down bow in a way Keep 

going continuously during do his job. No fixed rest periods are applied and Workers don't think 

about their rest time, only when they feel tired do they take a short break because you are 

chasing the target of the number of coconuts measured in depth unit The kg of produce obtained 

by copra workers is at least 60 kg/person . 

Results from meat fruit coconut Which has peeled can made material standard main 

making flour and peeling means peeling the skin ari on meat fruit coconut. Time Work taking 

place Enough long that is 5-8 O'clock in a day. Their work posture is not ergonomic (sitting 

hunched over, repetitive activities and lifting weights) is one of the causes of complaints of 

musculoskeletal disorders in copra workers. Research conducted by Dyana et al. (2023), fish 

porters at Mina Karya Karangasem Trading Business in show that working posture has a very 

strong correlation with musculoskeletal complaints. 

METHODS  

This study is an analytical survey using a cross-sectional design. The research was 

conducted in Bandar Jawa Village, Tanjung Balai Subdistrict, Asahan Regency, from 

December 2023 to February 2024. The population of this study consists of all copra workers 

in Bandar Jawa Village, totaling 139 people. The sample size was calculated using the Slovin 

formula, resulting in a sample of 104 workers. The sample distribution includes 9 workers in 

the roles of delivery, weighing, and washing, while 95 workers are involved in copra peeling. 

The sampling technique used was simple random sampling. The inclusion criteria for this study 

were copra workers aged 18-65 years, with a work tenure of more than 1 year, and who were 

willing to participate as respondents. The exclusion criteria were workers with medically 

diagnosed congenital abnormalities or spinal trauma, as well as extremities causing lower back 

pain and other musculoskeletal disorders. 

Data collection procedures were carried out through surveys and questionnaires. Data 

on individual characteristics such as name, age, gender, last education, work duration, tenure, 

and smoking habits were collected through questionnaires. Musculoskeletal complaints among 

workers were obtained using the Nordic Body Map Questionnaire, which includes 28 items 

related to musculoskeletal complaints. The working posture of copra workers was assessed 

using the REBA (Rapid Entire Body Assessment) method, which consists of 13 steps related 

to working positions. 

Data analysis was performed using SPSS version 24 statistical software. The data 

analysis process involved three steps: first, univariate analysis using frequency; second, 
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bivariate analysis using simple linear regression; and third multivariate analysis using 

Moderated Regression Analysis (MRA) with a significance level of 95% (α = 0.05).  

The principal investigator received an ethical approval certificate from the Health 

Research Ethics Committee University of North Sumatra Number: 435/KEPK/USU/2024. 

Additionally, permission from academic administrators and relevant authorities was obtained 

before data collection, with the aim of securing informed consent from respondents prior to the 

distribution of questionnaires. 

RESULTS 

Table 1 Characteristics of Respondents 

Variable n % 

Age 

Young (< 40 years) 

Old (> 40 years) 

 

46 

58 

 

44.2 

55.8 

Gender 

Man 

Woman 

 

11 

93 

 

10.6 

89.4 

Smoking habit 

Not smoking 

Smoking 

 

41 

63 

 

39.4 

60.6 

Body Mass Index 

Normal (18,5- 24,9 kg/m2) 

Abnormal (< 18,5- 24,9 kg/m2) 

 

84 

20 

 

80.8 

19.2 

Based on the table above, research conducted on copra workers in Tanjung Balai, 

Asahan Regency produced important findings regarding the prevalence of musculoskeletal 

disorders (MSDs) complaints and the factors that influence them. Of the 104 workers studied, 

in the demographic context 55.8% or 58 workers were in the old (> 40 years) age category, and 

44.2% or 46 workers were in the young (< 40 years) age category, showing a diverse age 

distribution among workers. In terms of gender, female workers dominate with 89.4% or 93 

workers, while only 10.6% or 11 workers are male. 

Regarding smoking habits, it was found that 60.6% or 63 workers were smokers, which 

may contribute to an increased risk of MSDs and 39.4% or 41 workers were non-smokers. 

These habits may affect muscle endurance and blood circulation, two important factors in 

reducing the risk of musculoskeletal disorders. Lastly, in terms of body mass index (BMI) 

80.8% or 84 workers had a normal BMI (18,5- 24,9 kg/m2), while 19.2% or 20 workers had an 

abnormal BMI (< 18,5- 24,9 kg/m2), adding another dimension to the risk factors for MSDs. 
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Table 2 Distribution of work posture assessments using the REBA method 

Work Posture n % 

Medium 

High 

Very High 

13 

50 

41 

12.5 

48.1 

39.4 

Based on the table above, the distribution of respondents' categories regarding work 

posture as seen through the REBA method, only 12.5% or 13 workers have medium work 

posture, while 48.1% or 50 workers have high work posture and 39.4% or 41 workers have 

very high posture, indicating a large potential for poor working conditions on musculoskeletal 

health. 

Table 3 Frequency Distribution of Musculoskeletal Complaints 

Complaints Musculoskeletal Disorders n % 

Medium 

High 

Very High 

14 

54 

36 

13.5 

51.9 

34.6 

Based on the table above, research conducted on copra workers in Tanjung Balai, 

Asahan Regency produced important findings regarding the prevalence of musculoskeletal 

disorders (MSDs) complaints and the factors that influence them. Of the 104 workers studied, 

MSDs complaints were quite serious with 51.9% or 54 workers experiencing high levels and 

34.6% or 36 workers experiencing very high levels. Only 13.5% or 14 workers reported 

medium level complaints, indicating that the majority of workers experienced complaints of 

musculoskeletal disorders and corrective action was needed as soon as possible.  

Table 4. Simple Multiple Linear Regression Test Results between Work Posture and 

Complaints of Musculoskeletal Disorders in Tanjung Balai 

Work Posture 
Musculoscletal 

P-Value 
Medium High Very High 

Medium 13 0 13  

High 0 39 60 0.001 

Very High 1 15 41  

The results of a simple linear regression test between the work posture variable and 

musculoskeletal complaints show a P-Value = 0.001 (p < 0.05), so Ho is rejected so that there 

is an influence between work posture and musculoskeletal complaints in copra workers in 

Tanjung Balai. And those who experienced complaints of musculosceletal disorders in the 

medium category and work postures with a risk level in the medium category were 13 

respondents, and those who experienced complaints of musculosceletal disorders in the very 

high category and work postures in the medium risk category were 13 respondents. Those who 

experienced complaints of musculosceletal disorders at a high level and work postures at a high 

risk level were 39 respondents, There were 60 respondents who experienced complaints of 

musculosceletal disorders with a very high category level and work postures with a high risk 

category level. Those who experienced complaints of musculosceletal disorders at a medium 
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level and working postures at a very high risk category were 1 respondent, 15 respondents 

experienced complaints about musculosceletal disorders at a high level and work postures at a 

very high risk category and 15 respondents experienced complaints of musculosceletal 

disorders at a very high level. very high category and work posture with a risk level in the very 

high category of 41 respondents. 

Table 5 Regression of work posture on complaints of musculoskeletal disorders which is 

moderated by smoking habits 

Variable Significant 

Working posture 0.001 

Smoking habit 0.001 

Smoking habits * Work Posture 0.001 

Regression of work posture on complaints of musculoskeletal disorders which is 

moderated by smoking habits. Table 5 provides information about work posture variables for 

complaints of musculoskeletal disorders . From the results of the analysis, the value of work 

posture on complaints of musculoskeletal disorders was 0.001, which means that there is an 

influence between work posture on musculoskeletal complaints. The results of the analysis 

between smoking habits and complaints of musculoskeletal disorders got a p-value of 0.001, 

which means that there is an influence between habits. Smoking on complaints of 

musculoskeletal disorders and meanwhile the results obtained between work posture on 

complaints of musculoskeletal disorders which are moderated by smoking habits are p - value 

0.001, which means that there is an influence between work posture on complaints of 

musculoskeletal disorders which is moderated by smoking habits. The type of moderation 

between the work posture variable and the interaction of the smoking habit variable is 

considered quasi moderation. 

Table 6 MRA statistical test results for work posture variables on musculoskeletal disorders 

complaints with combination factors as moderate variables 

Variable B Rsquare F P-Value 

Interaction Smoking habits 0.682 0.480 22,815 0.001 

The results of data analysis show that the interaction between work posture variables 

and smoking habits shows that by including the smoking habit variable as a moderating 

variable into the regression, it has a positive and significant effect on the incidence of 

musculoskeletal disorders. It can be seen that the moderating variable as a form of interaction 

between work posture and smoking habits obtained a significant value of 0.001 with a 

parameter value of 0.682 so it can be concluded that the smoking habit variable is a moderating 

variable.  
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DISCUSSION 

The Effect of Working Posture on Musculoskeletal Disorder Complaints 

The research results indicate that the simple linear regression test on the effect of 

working posture on musculoskeletal disorders among copra workers yielded a p-value of 0.001 

(p < 0.05), indicating a significant correlation between working posture and the occurrence of 

musculoskeletal disorders among copra workers in Tanjung Balai, Asahan Regency. The 

process of peeling the coconut skin is done while sitting on a small wooden chair, which is not 

ergonomic for the task. Working in a seated position for long periods, maintaining the same 

body posture, can lead to muscle fatigue, reduced blood flow to tissues, and an increased risk 

of musculoskeletal disorders. 

The working posture of copra workers in Tanjung Balai, Asahan Regency is 

predominantly characterized by a bent posture, which commonly occurs during the work 

process, with varying degrees of body angle inclination. This forward bending primarily affects 

the worker's back during their tasks. Another non-ergonomic posture involves the neck; this is 

particularly evident during the coconut peeling process, where workers sit on low stools. The 

low seating position forces copra workers in Tanjung Balai, Asahan Regency to tilt their heads 

downward, creating an angled posture. Such unnatural or extreme body positions, like bending 

forward, place excessive stress on the musculoskeletal structure, particularly the muscles and 

skeletal system. This improper posture significantly contributes to the development of 

musculoskeletal disorders among copra workers. 

A working posture that deviates from the normal position (0° body angle) of normal 

joints, or can be described as an upright stance with minimal muscle exertion, is considered 

non-ergonomic (Safhira & Satrya, 2022; Martins et al., 2024). The greater the angle of 

inclination in the posture, the higher the potential for developing musculoskeletal disorders 

(Yovi & Fauzi, 2021). Working in an improper sitting position can lead to fatigue and a 

decrease in efficiency due to a slouched posture, which places excessive strain on the spine. 

This, in turn, triggers muscle disorders, particularly in the abdominal and back muscles 

(Faridah & Hadi, 2024). 

Non-ergonomic postures are significant contributors to musculoskeletal disorders, as 

they can push the physical limits of the body, compress nerves, and irritate tendons (Russeng 

et al., 2021; Danur et al., 2022). Global Burden of Disease (2023)  also highlights that exposure 

to job-related risks, such as lifting, bending, awkward postures, vibrations, and physically 

demanding tasks, is associated with an increased risk of lower back pain. 



939 
Sheila Intan Mahendra et al., / Scientific Periodical of Public Health and Coastal 6(2),2024, page 932-943 

Vol 6 

The results of this study are consistent with research conducted by Wang et al., (2021), 

which found that working posture affects musculoskeletal disorder complaints with an 

accuracy of 96.7%. These findings are further supported by a study conducted by Khofiyya et 

al. (2019), which demonstrated a significant correlation between working posture and 

musculoskeletal disorder complaints, with a p-value of 0.001. Additionally, another study by 

Watiningsih & Ani (2022) also confirmed a significant relationship between working posture 

and musculoskeletal disorder complaints, with a p-value of 0.003. 

An ergonomic working posture is the ideal posture that ensures proper alignment of 

body segments, minimizing the amount of energy required to maintain a desired position 

(Firdaus & Nugraha, 2023). In this posture, a person can fully and optimally achieve balance, 

aligning body mass and skeletal structure according to physical limitations, unlike other non-

ergonomic positions (Tiogana & Hartono, 2020). According to (Ayu et al., 2022), an unnatural 

working posture can be referred to as a static posture. A static posture is one where physical 

work is performed in the same position, with minimal movement, or where a movement is 

maintained for more than 10 seconds. Maintaining a static working posture for extended 

periods can increase the risk of muscle pain in various parts of the body and may reduce the 

functional capacity of muscles (Wijayati, 2020). 

The researcher assumes that the non-ergonomic working postures of copra workers in 

Tanjung Balai, Asahan Regency, such as sitting with a hunched back, can exert excessive 

pressure on certain muscles and joints. Incorrect sitting or standing positions can impede proper 

blood circulation, leading to muscle fatigue and an increased risk of soft tissue injury. Poor 

posture can also cause compression of certain nerves. For instance, sitting with poor posture 

can result in nerve compression in the lower back, which may lead to lower back pain or 

sciatica. When someone continuously works in an improper posture, certain muscles may have 

to work harder to maintain the body’s position. This constant muscle tension can cause pain 

and fatigue, as well as increase the risk of musculoskeletal disorders such as back or neck pain. 

Smoking Habits in Moderating the Effect of Working Posture on Musculoskeletal 

Disorder Complaints 

  The research results showed that the majority of respondents, 63 people (60.6%) were 

smokers. The number of cigarettes consumed ranged from 3 cigarettes to two packs per day. 

Many copra workers have been smoking for a long time, starting from a young age and 

continuing into old age. The findings revealed that most workers, both men and women, are 

active smokers, with some even smoking while working. The influence of smoking habits on 

musculoskeletal disorder complaints is evident, as nearly all workers are active smokers. The 
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study found that the effect of working posture on musculoskeletal disorder complaints, when 

moderated by smoking habits, yielded a p-value of 0.001, indicating a significant relationship 

between working posture and musculoskeletal disorder complaints, moderated by the smoking 

habits of copra workers. 

  The negative effects of smoking can moderate the impact of non-ergonomic working 

postures on musculoskeletal disorder complaints. It was found that smokers are more 

susceptible to musculoskeletal injuries compared to non-smokers, even when they have the 

same working posture. This increased risk is due to the reduced tissue elasticity and blood flow 

caused by smoking, which hinders muscle recovery and elevates the risk of injury. 

  The results of this study align with the research by Rosemillen & Dwiyanti (2023), 

which found that smoking habits significantly influence musculoskeletal complaints, with a 

significance value of 0.028. According to Asnel & Pratiwi (2021), smoking habits reduce lung 

capacity, thereby decreasing the ability to consume oxygen. When an individual is required to 

perform tasks that demand exertion, they will become easily fatigued due to low oxygen levels 

in the blood. This impaired oxygen intake hampers carbohydrate metabolism, leading to the 

accumulation of lactic acid and resulting in muscle pain (Ajhara et al., 2022).  

  The results of this study are supported by research conducted by Afro & Paskarini 

(2022), which also found an association between smoking habits and musculoskeletal disorder 

complaints, with a significance value of p = 0.009. According to Hanif (2020), noted that 

smokers are at a higher risk of experiencing back pain compared to non-smokers. This is due 

to coughing from excessive smoking, which increases abdominal pressure and can lead to 

tension in the spine or back. According to Amalia & Wahyuningsih (2024), the longer and 

more frequently a person smokes, the greater the likelihood of experiencing musculoskeletal 

disorders. 

The researcher assumes that the smoking behavior of copra workers significantly 

contributes to the impact of work posture on musculoskeletal disorders among copra workers 

in Tanjung Balai, Asahan Regency. Smoking causes the narrowing of blood vessels, reducing 

blood flow to muscles and other tissues, which hinders the supply of oxygen and nutrients 

necessary for tissue health and healing. This increases the risk of injury and slows recovery 

from microtraumas associated with poor work posture. Nicotine and other chemicals in 

cigarettes can interfere with calcium absorption and decrease bone density, making bones more 

fragile and prone to injury. Additionally, smoking can damage connective tissues such as 

tendons and ligaments, making musculoskeletal disorders more likely. 
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CONCLUSIONS 

The effect of working posture on musculoskeletal disorders (MSDs), moderated by 

smoking habits, among copra workers in Tanjung Balai, Asahan, yielded a p-value of 0.001 (p 

< 0.005). This indicates a significant relationship between working posture and the occurrence 

of musculoskeletal disorder complaints, with smoking habits exacerbating the negative effects 

of non-ergonomic postures on MSDs. It is recommended that copra workers take preventive 

measures against musculoskeletal disorder complaints by improving their work environment, 

paying attention to rest periods, and reducing or eliminating smoking. Employers are 

encouraged to provide two rest breaks during work and to educate workers about safety and 

health, particularly concerning the risks of smoking. 
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