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Abstract 

 

U.D. Keripik Mustika is a small and medium enterprise (SME) that processes yam raw materials into special snacks in great demand for 

consumption and souvenirs. According to observations, the worker experienced pain complaints during frying in the shoulder area, arms, 

back, waist, hands, and feet. The complaint experienced by this worker was due to the worker's posture that had to stand and bend 

slightly with the position of the hands continuously mixing for 7 hours a day and done manually repeatedly over long periods. This is if 

left, then the worker will suffer musculoskeletal disorders (MSDs). The research was conducted using the WERA method (Workplace 

Ergonomic Risk Assessment), which explains the development of ergonomic risk assessment at the workplace to detect physical risk 

factors associated with musculoskeletal disorders (MSDs). The spread of the Nordic Body Map questionnaire on frying workers showed 

pain complaints from an unergonomic working posture. The study results were obtained from Employee 1, with a physical indicator 

score of 39 (Medium), and Employee 2, with a physical indicator score of 37 (Medium). Therefore, there is a need for improvement of 

the work facilities or the worker's posture. Based on the assessment results, the researchers suggested additional facilities for workers to 

design standing aids that reduce pain in the leg muscles and complaints of Musculoskeletal Disorders (MSDs). 
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1. Introduction 

UD Keripik Mustika is a small and medium enterprise (SME) that presents sweet potato chips as a product with a selling value that 

consumers favor. From 2004 until now, this enterprise has sustained its existence by offering quality comparable to other enterprises and 

increasing demand from the U.D. Keripik Mustika provides a variety of flavor variants ranging from sweet to spicy. The process of 

producing these chips has several stages, namely the process of peeling, washing, dissolving, frying, and packaging. The focus of this 

research is on the frying process. After a preliminary observation of the freezers, the researchers began by asking the workers and 

looking at the production section in the U.D. Keripik Mustika. Chips are roasted for eight hours daily, from 8 am to 5 pm. Workers only 

work four days a week, frying 600 kg of sweet potatoes daily. We have two workers for the frying part. According to observations, the 

worker experienced pain complaints during frying in the shoulder area, arms, back, waist, hands, and feet. The complaints experienced 

by this worker are due to the posture of the worker, who has to stand and bend slightly with the position of the hands continuously 

mixing for 7 hours a day, which is done manually repeatedly over a long period. This is if left, then the worker will suffer 

musculoskeletal disorders (MSDs). It's if left, then the worker will suffer musculoskeletal disorders (MSDs). As for the causes of work 

fatigue, the physical environment that also affects team member performance is room temperature; in the process of frying, the 

temperature of the room increases so that the worker feels the heat of the body so that a lot of excessive sweat, Also, noise and lighting 

affect the performance of employees [1][2][3]. 

On the other hand, the relevance of workers' ergonomics continues to evolve in line with the changing world of work, technology, and 

socio-economic challenges [4][5][6][7]. The current situation shows the importance of an improved understanding of ergonomics, not 

only from the physical side but also from the mental and socio-economic aspects that influence workers' well-being [8][9][10][11]. The 

research conducted by Yovi explains that financial constraints, insufficient knowledge to identify various sources of potential danger,  as 

well as an inadequate understanding of the concept of the cost of accidents at work are obstacles to the implementation of effective 

occupational health and safety policies, Reaffirms the urgency of integrating comprehensive ergonomic approaches into industrial 
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practices. The ergonomic situation of the research objects, frying workers in the pottery industry, requires special attention given the high 

prevalence of musculoskeletal injury and exhaustion due to long hours of work as well as monotonous repetition of tasks [12][13][14]. 

Workers in industries who are active repeatedly and for long periods in the same job positions tend to experience back pain and 

musculoskeletal disorders; this is also likely to occur in freezing station workers [15][16][17]. It affirms the importance of ergonomic 

interventions, such as the development of working aids that are in line with ergonomics principles to help minimize occupational health 

risks [18][19][20][21].  

The research is aimed at producing innovative worked designs. Working aids designed according to specific ergonomic principles 

addressing the gap by providing solutions to workers who need physical support in carrying out their standing activities sustainably 

through anthropometric data collection, fitness testing, and posture assessment, the work aid developed not only meets the physical needs 

but it also improves the comfort and safety of workers, potentially reduce fatigue and musculoskeletal injury, As well as enhancing the 

working posture, it can contribute to improving team member well-being and productivity [22][23][24][25]. 

Based on the phenomena that have been presented than can be drawn an urgent red thread in this research emphasizes planning to reduce 

the risk of fatigue and musculoskeletal injury in workers. Understand the importance of the ergonomics of the brick industry and identify 

the gaps in current work practices. This research contribution is expected to bring ergonomic improvements to the work in the Mustika 

chips enterprise and provide a reference for similar industries to implement ergonomic solutions to improve facilities and working 

conditions. 

2. Method 

This research was carried out on March 31, 2024. The study was conducted in the U.D. Keripik Mustika is located in Langsa City, 

Langsa Baro district, Paya Bujuk Tunong Village. Starting with the preparatory phase of drafting the research proposal. The WERA 

method became the method chosen in the study with the help of the Nordic Body Map questionnaire, which illustrates in detail the parts 

of the body that are most likely to be affected by the worker, From the neck to the leg, which consists of 28 skeletal muscles on the right 

and left sides of the body. After completing the questionnaire given to both employees, It was found that there was a placement of 

musculoskeletal complaints of workers in the frying section in the U.D. Keripik Mustika. 

The WERA (Workplace Ergonomic Risk Assessment) approach is defined as establishing workplace ergonomic risk assessment to 

identify workers' physical risk factors. The WERA (Workplace Ergonomic Risk Assessment) assessment system guides the evaluation of 

the amount of risk and the requirement to undertake a more thorough assessment of work postures. The five primary body parts included 

in Part A, also known as Physical Risk Assessment No. 1–5, are the shoulders, wrists, back, neck, and legs. Two physical risk factors for 

any portion of the body, including posture and retardation, are covered in this section. Section B lists four physical risk factors: work 

time, vibration, strength, and contact stresses. The amount of action is displayed in the final score for each category. Final score with a 

total risk range of 18–27, or still acceptable. From 28 to 44 for moderate or unacceptable risk. The final score ranges from 45 to 54, a 

high-risk category requiring urgent repair. This helps the operator evaluate the risk associated with the work performed and make 

necessary modifications. As for the flow chart method, WERA can be seen in Figure 1 below as follows:  

 

Fig 1. Workplace Ergonomic Risk Assessment 
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Fig 1. Workplace Ergonomic Risk Assessment (Advanced) 

3. Result and Discussion 

U.D. Keripik Mustika has 16 employees; in this frying section, there are two employees. The operators were given a Nordic body map 

questionnaire to learn about any issues with the activities. The summarized results showed that the workers reported having pain in their 

arms, legs, shoulders, backs, and waist. 

 

3.1. Work Posture Assessment Using the WERA Method 
The WERA method for assessing operator posture at work. At this point, when the team member is frying chips, their posture score will 

be determined. The two employees in the frying division were chosen for this study. Table 1 displays the worker identification or profile 

data as follows: 

Table 1. Profile of Workers 1 and 2 in the Frying Section 

No Name Age  Height  Length of Service 

1 F 53 Years  158 cm 12 Years 

2 P 37 Years 160 cm 5 Years 

As for the picture of the posture of the worker's body when doing the chips frying activity in the U.D. Mustika can be seen in the figure 2 

below as follows: 

 

Fig 2. Posture of Worker 1 
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Evaluation of the posture of the worker The first assessment, the vibration assessment, receives a score of 6 in the high category; the 

wrist assessment gets a score of 5, which is in the medium category; the back assessment gets a score of 4 in the medium category, the 

neck assessment receives a score of 3 in the medium category, the foot assessment gets a score of 4 in the medium category, the 

workload assessment receives a score of 4 in the medium category, and lastly, the task duration assessment gets a score of 5 in the high 

category. 

3.2. Work Posture Assessment Using the WERA  Method 
Working posture assessment with the WERA method is done by analyzing body posture movements and the employees' work in frying 

the chips. The initial step of analyzing the team member's posture can be seen in Figure 3 below as follows: 

 

 

Fig 3. Posture of Worker 2 

Based on the results of the data processing above in the frying section using the WERA method, it can be seen in Table 2 as follows: 

Table 2. Recapitulation of Worker Assessments 

Workers Physical Indicators Risk Level 

1 2 3 4 5 6 7 8 9 Score 

1 4 5 4 3 4 4 6 4 5 39 Medium 

2 3 5 3 3 4 3 6 5 5 37 Medium 

 

3.3. Prosed Work Facility Design 
Based on the findings of the calculation of the posture of workers in the frying section using the WERA method, the results show that 

there is a need for improvement or the addition of work facilities to improve posture and prevent musculoskeletal complaints in workers 

at the frying station caused by prolonged standing, it is necessary to add work facilities in the frying section, namely work aids, work aids 

developed by worker anthropometry and ergonomic principles to successfully reduce the duration of upright standing work postures and 

increase worker comfort with easy-to-use designs so that workers can quickly adapt and use them without difficulty. Regarding 

suggestions for adding work facilities, the authors suggest that to minimize future musculoskeletal complaints and improve posture, 

business owners can provide work aids for reasonable changes in the future. Regarding suggestions for adding work facilities, the authors 

suggest that to minimize the occurrence of musculoskeletal complaints in the future and improve posture, business owners can provide 

work aids for reasonable changes. 

 

3.3.1. Anthropometric Calculation 
The following calculations are explained in the table 3 below: 

Table 3. Anthropometric Data of Frying Section Workers 

Measurement 

Workers Hip Height (T.P.) Hip Width (L.P.) Popliteal Length (P.P.) 

1 77 35 46 

2 80 37 49 

Average 78,5 36 47,5 

 

3.3.2. Percentile Value 
Percentile values are important in statistics because they help identify the relative position in a data distribution and can b. They also do 

various analyses such as anthropogenic research, market analysis, etc. Some commonly used percentiles are the 5% percentile for small 

sizes, the 50% percentile for average sizes, and the 95% percentile for the largest sizes. The formula for finding percentiles can be seen 

as follows: 
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P5 = ̅X − 1,645 𝑆𝐷 

P50 = ̅X 

P95 = ̅X + 1,645 𝑆𝐷 

The calculation of the percentile value of each dimension measured can be seen in Table 4 below: 

Table 4  Recapitulation of Results from the Data Sufficiency Test 

No. Body Dimensions  Percentiles  

  5% 50% 95% 

1 Hip Height (T.P.) 75,01 78,5 81,99 

2 Hip Width (L.P.) 38,1 41,5 44,99 

3 Popliteal Length (P.P.) 35,69 41,5 47,31 

 

Based on data processing results involving workers' body size and anthropometric calculations, the work aids will be designed using 

anthropometric data at the 95% percentile. The size used for the height of the stand is 81.99, for the width 44.99, and for the length of the 

seat 47.31. Thus, for the size of the work aids that have been obtained. The design of standing aids using dimensions that the 

anthropometry of workers has calculated can be seen in Figures 4, 5, and 6 below: 

 

 

Fig 4. Work Facility Design 

 

Fig 5. Design of Work Facility 

 

 

Fig 5. Design of Work Aids 

4. Conclusion 

The assessment of work posture in the frying section at U.D. Keripik Mustika sings the WERA method for worker 1, who gets a total 

score of 39 in the medium category, meaning improvements are needed in the future. In contrast, worker 2 gets a total score of 37, which 

is also in the medium category, meaning improvements are required. Second, based on the results of the analysis of workers' posture and 

data processing that has been carried out, we get a proposal for improvement or addition of work facilities in the frying section at U.D. 

Mustika Chips reduce the duration of standing during frying activities, reduce musculoskeletal problems, and increase worker 
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productivity and comfort. The design of work aids uses stainless material to make them strong and more durable, and a foam mat is used 

to make the workers comfortable. The size used for the height of the stand is 81.99, for the width 44.99, and for the length of the stand 

47.31. 
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