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Abstract 
Background: Ergonomic work hazards are potential dangers that can have a negative impact 
on farmers' health. One of the ergonomic work hazards often experienced by farmers is 
musculoskeletal disorders and work fatigue. Methods: The type of research is a randomized 
controlled trial (RCT) design, which is the strongest design to evaluate the intervention used, 
namely the effectiveness of innovative ergonomic models in preventing musculoskeletal 
disorders in rice farmers. The population in this study was all 238 farmers in Pudak Village, 
Kumpeh Ulu District, Muaro Jambi Regency. The total research sample of 68 farmers was 
calculated based on the lameshow method taken using a simple random sampling technique. 
Data were analyzed to determine the effectiveness of the innovative ergonomics model using 
the ANOVA test with (α = 0.05). Results: There are differences in the effectiveness of 
innovative ergonomic models in preventing musculoskeletal disorders between at least two 
groups of rice farmers. Conclusion: The conclusion of this study is that providing stretching 
and snacks coupled with rest periods is the most effective in preventing the occurrence of 
MSDs. 
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INTRODUCTION 
A work hazard that often has an impact on reducing work capacity and work 
productivity is ergonomic work hazards. According to Tarwaka (2016) who states that 
ergonomics is the science, art and application of technology to harmonize and 
proportion all facilities used both during activities and when resting with all human 
capacities, capabilities and limitations both physically and mentally so as to achieve 
quality of life holistic. [1–3] Musculoskeletal disorders are one of the leading 
occupational diseases causing disability worldwide, with a total of 149 million cases in 
160 countries according to data from the World Health Organization (2018).[4] This is 
a symptoms of skeletal muscles that people experience and can range from very mild  
to extremely painful.[5] This also includes occupational health problems with high 
disability in workers.[6] 

Ergonomic work hazards are potential dangers that can have a negative effect on 
workers' health, for example ergonomic work hazards that often occur in workers is 
musculoskeletal disorders. Musculoskeletal disorders (MSDs) are skeletal muscle 
complaints or injuries to the muscle musculoskeletal system.[7] Unergonomic 
conditions, such as work attitudes and the work environment, can result in work-
related illnesses.[8,9] Workers will get harmony between labor, environment, methods 
and work process. How it should work arranged in such a way that it doesn't will cause 
muscle complaints, fatigue or health other. [10] 

Indonesia's main food needs are commodities such as rice. This is because the 
staple food of Indonesian people is rice. Therefore, the consumption of rice is higher 
compared to other food sources while the type of business that poses a high risk for 
workers is the agricultural sector. The problem of musculoskeletal disorders is often 
overlooked. In 2017 in Thailand there were around 122,859 work-related 
musculoskeletal cases and of the 69,094 cases, they were found in farmers or 
agricultural workers.[11,12] According to 2018 Basic Health Research data, the 
prevalence of musculoskeletal diseases in Indonesia is 7.30% and the highest 
prevalence rate is found in agricultural work at 9.86%. In Jambi Province, the 
prevalence of joint diseases (Musculoskeletal Disorders) based on a doctor's diagnosis 
is 8.67% and according to the occupation of agricultural laborers/farmers, the highest 
prevalence is 12.79%.[13] 

According to research by Rovendra et al (2021), there is a relationship between 
the nature of work and musculoskeletal disorders. Every type and place of work has 
risks that can cause health problems. Health. In general, workers in the informal sector 
lack knowledge and awareness of the hazards in their work environment. awareness of 
the hazards in their work environment.[14] Lack of ergonomics in work posture is one 
of the triggering factors, such as bending, squatting, resting on one leg, often facing 
downwards and doing this for a long time, standing on unstable surfaces, lifting or 
holding loads for long periods of time, working half-standing for long periods of time, 
and repetitive work positions. can cause pain. This workload can be seen from the 
physical activity that farmers do every day. If high activity is not balanced by good 
calorie needs, effective rest periods and muscle stretching, farmers are at risk of 
experiencing musculoskeletal disorders.[15,16]  

Incorrect work posture can increase the risk as it requires the maintenance of 
muscle strength. Non-ergonomic work posture is related to complaints of 
Musculoskeletal Disorders (MSDs) among rice farmers in the village of Lembang 
Nonongan.[8,17] If this condition persists for a prolonged period, the likelihood of 
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experiencing Musculoskeletal Health Problems (MSDs) can be three times higher 
compared to workers performing similar tasks in a shorter time.[18] 

When working, farmers must have quite a lot of energy. Almost all of the activities 
carried out by farmers involve physical and muscular movements such as standing, 
bending and squatting, which are carried out for quite a long time and repeatedly, 
which will result in the body experiencing Musculoskeletal Disorders.[19] Other 
researchers also mention that repeated movements can cause Musculoskeletal 
Disorders.[8] 

Based on preliminary observations made in Pudak village, farmers' work has 
several processes starting from hoeing, plowing, planting, mulching, lifting and 
harvesting. Farmers spend approximately 8-10 hours in this work process every day, 
often in hot weather conditions. The high physical activity of farmers and the frequent 
use of muscles for long periods of time and repeatedly, even monotonously, will 
snacincrease the risk of farmers experiencing musculoskeletal disorders. From the 
results of a short interview, it was found that there had never been any socialization 
regarding K3 and how to farm according to ergonomic principles, rest periods were 
sometimes 10 minutes, sometimes 20 minutes or sometimes 30 minutes and carried 
out at irregular hours and lack of understanding of the aspect of calorie needs in work 
made this research very important to do. The existence of innovative ergonomic models 
can function as a prevention of musculoskeletal disorders. The innovative ergonomic 
model in this research is by giving farmers stretching before starting work, making rest 
hours more effective and providing snacks to balance farmers' calorie needs. 

In connection with the high risk of ergonomic problems that occur among rice 
farmers in Pudak Village, Kumpeh Ulu District, Muaro Jambi Regency, it is necessary 
to carry out research that provides innovative ergonomic model interventions and the 
preparation of balanced calorie needs in preventing musculoskeletal disorders. From 
this background description, researchers are interested in conducting research on "The 
Effectiveness of Innovative Ergonomic Models and Arranging Balanced Calorie 
Requirements in Preventing Musculoskeletal Disorders in Rice Farmers". 
 
METHODS 
Study design and setting  
This study employed a randomized controlled trial (RCT) design, which is considered 
the strongest design for assessing the effectiveness of interventions. The research was 
conducted in Pudak Village, Kumpeh Ulu District, Muaro Jambi Regency, Indonesia. 
 
Population, samples and sampling 
The population in this study consisted of all 238 rice farmers in Pudak Village, Kumpeh 
Ulu District, Muaro Jambi Regency, Indonesia. The sample size of 68 farmers was 
determined using the Lemeshow method. Participants were selected using a simple 
random sampling technique to ensure equal probability of selection. 
 
Instruments and criteria 
Primary data were obtained through direct measurement, structured interviews with 
respondents, and field observations related to work posture, duration of work, and 
musculoskeletal disorder complaints. Secondary data were collected from Pudak 
Village administrative records, including farmer demographic information and village 
profiles. Inclusion criteria were active rice farmers residing in Pudak Village who 
agreed to participate in the study. Exclusion criteria were farmers with a history of 
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severe musculoskeletal injuries or chronic diseases that could interfere with 
participation in the intervention. 
 
Procedure and data collection 
The study procedure involved dividing the participants into three intervention groups. 
The first group received stretching exercises before and during work. The second group 
was provided with snacks and structured rest periods. The third group received simple 
education about ergonomic hazards in farming activities. Data collection was 
conducted through direct measurement of musculoskeletal disorder symptoms, 
interviews using structured questionnaires, and field observations of work postures 
and activities. Secondary data related to demographic characteristics of farmers were 
also collected from the village administration office. 
 
Statistical analysis 
Data analysis was performed to evaluate the effectiveness of the interventions on 
musculoskeletal disorders. The normality of data distribution was tested prior to 
analysis. For normally distributed data, the Analysis of Variance (ANOVA) test with a 
significance level of α = 0.05 was used. For non-normally distributed data, the 
Kruskal–Walli’s test was applied. Post hoc tests were conducted to identify differences 
between intervention groups. All statistical analyses were performed using standard 
statistical software. 
 
Ethical conciderations 
This study was conducted in accordance with the principles of the Declaration of 
Helsinki. Ethical approval was obtained from the Health Research Ethics Committee 
of Universitas Fort De Kock Bukittinggi with approval number 1143/KEPK/X/2023. 
Written informed consent was obtained from all participants prior to data collection. 
 
RESULTS 
The research sample consisted of three groups of farmers, namely the first group who 
were given stretching, the second group who were given snacks and arranged rest 
periods and then the third group, namely the sample who were only given simple 
education about the dangers of work ergonomics. 

Table 1. is a univariate table display consisting of age, length of service, length of 
work, PPE, MSDs in three groups of farmers. For the age of group 1 farmers, the 
average age is 53 years, with the youngest being 28 years and the oldest being 77 years. 
The average working period is 27 years with the lowest having worked 5 years and the 
highest working 50 years. The average length of work for farmers is 7 hours a day with 
the lowest working time being 3 hours and the highest being 10 hours. For PPE, the 
average farmer is at a score of 2, namely only wearing a hat and long clothes when 
working, with the lowest score being 1 and the highest being 5. For MSDs, the average 
farmer is at a score of 20.29 with the lowest score being 5 and the highest being 60. 
Farmers in group 2 are on average 55 years old with the youngest being 35 years and 
the oldest being 72 years.  

The average working period is 23 years with the lowest having worked 8 years 
and the highest working 50 years. The average length of work for farmers is 7 hours a 
day with the lowest working time being 4 hours and the highest being 10 hours. For 
PPE, the average farmer is at a score of 2, namely only wearing a hat and long clothes 
when working, with the lowest score being 1 and the highest being 5. For MSDs, the 
average farmer is at a score of 33.27 with the lowest score being 10 and the highest 
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being 50. Meanwhile, farmers in group 3 are on average 51 years old with the youngest 
being 25 years and the oldest being 75 years.  

The average working period is 28 years with the lowest having worked 5 years and 
the highest working 60 years. The average length of work for farmers is 8 hours a day 
with the lowest working time being 7 hours and the highest being 11 hours. For PPE, 
the average farmer is at a score of 2, namely only wearing a hat and long clothes when 
working, with the lowest score being 1 and the highest being 5. For MSDs, the average 
farmer is at a score of 30.82 with the lowest score being 16 and the highest 54. 

Before carrying out multivariate analysis, it is necessary to carry out a normality 
test to determine the statistical test used. It was found that the MSDs in the groups 
given stretching and education about ergonomics were equally distributed non-
normally/freely with respective significance values of 0.001 and 0.026. Meanwhile, for 
farmers in the group, snacks and rest periods were distributed normally. Hence, the 
test used for multivariate analysis is the Kruskal-Wallis test. 

 
Table 1. Farmer characteristics 

Variable Min Max Mean Median SD 
Stretching      

Age 28 77 52.96 51.50 12.66 
Years of service 5 50 27.08 25.00 11.53 
Length of working 3 10 6.73 7.50 1.82 
PPE 1 5 1.83 2.0 1.13 
MSDs 5 60 20.29 17.0 15.29 

Providing snacks and arranging rest times 
Age 35 72 54.95 55.00 9.08 
Years of service 8 50 22.59 20.00 10.94 
Length of working 4 10 7.16 7.00 1.06 
PPE 1 5 1.77 2.00 0.87 
MSDs 10 50 33.27 35.0 12.66 

 
Simple education about the dangers of ergonomic work 

Age 25 75 51.36 50.50 12.25 
Years of service 5 60 28.09 26.50 17.21 
Length of working 7 11 8.18 8.00 1.01 
PPE 1 5 1.73 2.0 0.88 
MSDs 16 54 30.82 28.50 12.64 

 
The results of the analysis (Kruskal-waliis test) obtained a value of p = 0.002 

which is still smaller than alpha 0.05, which means there is a difference in the 
effectiveness of innovative ergonomic models in preventing musculoskeletal disorders 
at least between two groups of rice farmers. To find out which groups have differences, 
a post hoc analysis will be carried out. 
 
Table 2. Analysis of differences in the incidence of MSDs among farmers 
 Occurrence of MSDs n Mean Rank P 
1 Stretching 24 23.23 0.002 
2 Providing snacks and arranging rest times 22 42.16  
3 Simple education about the dangers of ergonomic work 22 39.14  

 Occurrence of MSDs n Mean Rank P 
1 Stretching 24 23.23 0.002 
2 Providing snacks and arranging rest times 22 42.16  
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The results of the research show that for farmers who were given stretching, the 
median, mean and standard deviation values were 17.0; 20.29 and 15.29. Farmers who 
were given snacks and rest periods had median, mean and standard deviation values 
of 35.0 respectively; 33.27 and 12.66. Then farmers who were given simple education 
about the dangers of ergonomic work had median, mean and standard deviation values 
of 28.5 respectively; 30.82 and 12.64. 

The results of the analysis (post hoc test) obtained a value of p = 0.002 for the 
stretching group and the group providing snacks and setting rest times, then p = 0.004 
for the stretching group and the group providing simple education about the dangers 
of work ergonomics and the value p = 0.526 for the group providing snacks and 
arranging rest time with groups providing simple education about the dangers of work 
ergonomics.  Thus, it can be concluded that the groups that have differences in the 
incidence of MSDs in farmers are the group that provides stretching and the group that 
provides snacks and rest time arrangements as well as the group that provides 
stretching and the group that provides simple education about the dangers of 
ergonomic work. Meanwhile, between the group providing snacks and arranging rest 
periods and the group providing simple education about the dangers of work 
ergonomics, there was no difference in preventing the incidence of MSDs in farmers. 
 
Table 3. Post Hoc analysis of differences in the incidence of MSDs among farmers 

No Occurrence of MSDs n Median 
(Min.- max) Mean±SD P 

1 Stretching 24 17.0 (5.0-60.0) 20.29±15.29 0.002 

2 Providing snacks and arranging 
rest times 24 35.0 (10.0-50.0) 33.27±12.66 0.004 

3 Simple education about the 
dangers of ergonomic work 22 28.5 (16.0-54.0) 30.82±12.64 0.526 

 
 
DISCUSSION 

Based on the test results for the stretching group and the group providing snacks 
and setting rest times, the value of p = 0.002 was obtained, which is still smaller than 
alpha, namely 0.05, which means there is a difference for the stretching group and the 
group providing snacks and setting rest times. That the stretching group and the group 
providing snacks and setting rest periods were effective in reducing the dangers of 
MSDS to these farmers. This is in line with previous research, namely b ased on the 
results of research conducted by L & G (2014) in, 20 which shows that stretching 
regularly has a positive impact on musculoskeletal symptoms and reduces pain. 
Stretching can also play a role in preventing musculoskeletal injuries that arise due to 
work, so it is highly recommended to prevent the risk of injury.  

Doing regular stretching exercises is beneficial in maintaining joint flexibility, 
increasing resistance to muscle injury and discomfort, preventing pain in the lower 
back area and other spinal problems, and improving self-confidence and personal 
appearance. A stretching routine can help reduce the level of pain and discomfort.[20] 
This is also in line with research,8 that stretching exercises are effective in reducing 
MSDs complaints in cleaning services.[8] The existence of rest time arrangements also 
has a positive impact in reducing MSDs, this is based on the results of research that 
has been done ,21 there is a relationship between rest time and complaints of 
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Musculoskeletal Disorders (MSDs) in workers. One study showed that it is important 
to increase rest time according to the length of work in a day.[21] 

Based on the test results for the stretching group and the group providing simple 
education about the dangers of ergonomic work, the value of p = 0.004 was obtained, 
which was still smaller than alpha, namely 0.05, which means there was a difference 
in the test for the stretching group and the group providing simple education about the 
dangers of ergonomic work. That stretching groups and groups providing simple 
education about the dangers of ergonomic work are carried out together to provide 
effectiveness in reducing the dangers of MSDs in farmers. This is in line with previous 
research.  

The findings of this research are in line with the results of previous 
researchpreviously carried out by Ginting et al. on a sample of 50 chip factory workers, 
which also showed the positive impact of stretching on musculoskeletal complaints in 
workers with 8 hour or 6 hour work schedules.[22] In line with the research, Workers 
who perform work with static movements, sitting for too long, and non-ergonomic 
work positions can experience MSDs complaints. Therefore, stretching is considered a 
necessary thing to do to prevent MSDs. [23]. Apart from that, these findings are 
consistent with research reported by Anggriawan which showed significant differences 
before and after providing workplace stretching exercise in reducing complaints of 
Musculoskeletal Disorders (MSDs) in workers in the production department of PT. 
Crown Pratama in 2021. [24]  

Providing simple education about the dangers of ergonomic work is effective in 
reducing the dangers of MSDs in farmers, based on research by Luh Nila Agusdianti 
(2017), that ergonomics education can reduce musculoskeletal complaints and 
improve the consistency of body posture.[25] That research also shows that education 
or training on ergonomics and work attitudes need to be provided in the work 
environment to reduce the risk of musculoskeletal disorders in workers. so providing 
education is also effective in reducing MSDs  [26,27].  

Based on test results for The group providing snacks and setting rest times with 
the group providing simple education about the dangers of work ergonomics obtained 
a p value = 0.526 which is greater than alpha, namely 0.05, which means there is no 
difference in the test for the group providing snacks and managing rest times with the 
group providing simple education. about the dangers of work ergonomics. This means 
that the group that received snacks and regulated rest periods was no more effective in 
reducing Musculoskeletal Disorders (MSDs) for farmers when compared to the group 
that was given simple education about the dangers of work ergonomics. The key point 
in providing adequate rest time is that if the breaks are too short or too infrequent, 
efforts to reduce the risk of MSDs may not be optimally successful. In other research, 
it is stated that length of work can influence MSDs complaints. [28] 

Based on the test results for the stretching group and the group providing simple 
education about the dangers of ergonomic work, a p value = <0.001 was obtained, 
which is still lower than alpha, namely 0.05, which means there is a difference in the 
test for the stretching group and the group providing simple education about the 
dangers of ergonomic work. The stretching intervention carried out for 10-15 minutes 
in the middle of work, with 16 movements for each participant, is intended to restore 
workers' freshness, increase concentration and stimulate creativity. In addition, the 
provision of Workplace Stretching Exercise (WSE) can also reduce the risk of MSDs 
complaint.[23] Good ergonomic knowledge can also lead to positive attitudes and 
influence workers' actions in preventing MSDs complaints.[29] Thus, simple education 
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related to work posture, stretching, and ergonomic knowledge can play a role in 
reducing MSDs complaints in farmers. 

Based on the test results for the group providing snacks and setting rest times 
with the group providing simple education about the dangers of work ergonomics, the 
value of p = 0.001 was obtained, which is still lower than alpha, namely 0.05, which 
means there is a difference in the test for the group providing snacks and setting rest 
times with the group providing simple education about the dangers of ergonomic work. 
This is in line with previous research based on research and also line with the result of 
Mendonça study that showing different nutritional interventions have different effects 
on relieving musculoskeletal pain [30]. Of the 17 studies that investigated nutritional 
interventions, 14 showed significant reductions in musculoskeletal pain, and two 
reported reduced levels of some inflammatory markers [31]. 
 
CONCLUSIONS  
There are differences in the effectiveness of innovative ergonomic models in preventing 
musculoskeletal disorders between at least two groups of rice farmers. The results of 
the analysis (post hoc) showed that the groups that had differences in the incidence of 
MSDs in farmers were the group that provided stretching with the group that provided 
snacks and rest time arrangements as well as the group that provided stretching and 
the group that provided simple education about the dangers of ergonomic work. 
Meanwhile, between the group providing snacks and arranging rest periods and the 
group providing simple education about the dangers of work ergonomics, there was no 
difference in preventing the incidence of MSDs in farmers. Farmers should bring food 
supplies such as bread and sweet tea to increase their calorie needs while working and 
rest at least fifteen minutes after working for 4 hours. Local regional governments 
should pay attention to farmers from the K3 and productivity aspects, for example by 
providing training and promotions on K3. 
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