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Abstract 

The objective of this reserach is to examine the working postures of individuals 

in the manufacturing sector involved in drilling pipe production, utilizing the 

REBA and RULA methodologies. These methods serve to identify potential risks 

associated with the working positions adopted by workers, distinguishing 

between correct postures and those that may lead to problems. The research 

involved data collection through field observations and photographs capturing 

operators' postures during work. Data processing entailed creating sketches of the 

operator's posture and measuring the angles of each part using CorelDRAW. This 

facilitated aligning the measurement results with the RULA and REBA 

worksheets. The results indicated that the RULA method, when assessing the 

operator's working posture while handling the spindle, yielded a final score of 5. 

The assessment outcome indicates a need for a thorough examination of the 

operator's body positioning, and prompt implementation of alterations in working 

posture is essential. Conversely, the application of the REBA method to the 

operator's stance while dealing with the iron pipe resulted in a score of 8, 

signifying a significant risk level. Immediate improvements in the working 

position are considered imperative. 
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1.  Introduction 

Small-scale manufacturing industries continue to heavily rely on human labor for 

their production processes, as exemplified in sectors like the manufacturing of drilling 

pipes. This is prominently observed in the drill machine operator's role, where human 

assistance remains integral. The operator's work posture during these activities is a 

critical aspect of consideration. Ergonomics is characterized as the practice of 

planning or arranging work environments, products, and systems to correspond with 

the requirements of users. It involves aspects of productivity, enhancement, well-

being, safety, and convenience in workplaces or specified locations [1]. It involves 

understanding both natural and human capabilities and limitations within work 

systems. Work posture, referring to the specific position adopted by workers during 

their tasks, becomes crucial, particularly in physically demanding activities. Incorrect 

postures can lead to disruptions or injuries, making it imperative for workers to be 

mindful of their work posture to prevent accidents or potential musculoskeletal risks. 

Gaining specific information regarding musculoskeletal problems and associated 

factors has the capacity to notably influence both the efficiency of organizations and 

the well-being of workers [2]. Conditions affecting muscles and joint tissues 

constitute the spectrum of musculoskeletal disorders [3]. 

Improper work postures and overloading can diminish worker concentration, 

increase the risk of bodily injury, and contribute to the development of 

musculoskeletal disorders [4]. Assessing work posture is essential as it can 

significantly influence the production process [5]. Jobs that involve physical 

exertion, coupled with non-ergonomic facilities and equipment, may trigger muscle 

and joint disorders [6]. These disorders can have broader impacts, affecting the 

musculoskeletal system and potentially causing delays in the production process 

due to damage to raw materials or materials [7]. Previous research has employed 

the RULA and REBA methods to assess workloads. In a prior study [8] focusing 

on activities in an apparel workshop, such as fabric cutting, quality control, 

packaging, ironing, and stain removal, it was revealed that these tasks pose 

significant risks. To address these issues, implementing preventive measures, such 

as periodically assigning employees to different tasks, monitoring their health, and 

introducing educational programs on health and safety in the workplace, is crucial. 

Another study in 2021 [9], analyzing the posture of employees when moving goods, 

found that work postures carried a high risk and were dangerous. Immediate repairs 

to the workers' posture were deemed necessary based on the research findings. 

The aim of this research was to evaluate the work posture of workers in the 

drilling pipe manufacturing industry. The study employed the REBA and RULA 

approaches, methodologies designed to assess potential risks associated with the 

diverse working positions assumed by workers during their tasks. These methods 

assist in determining the appropriateness of these positions and identify potential 

issues related to ergonomics and occupational health.  

2. Method 

2.1. Rapid upper limb assessment (RULA) 

The Rapid Upper Limb Assessment (RULA) is a method crafted to recognize 

postural concerns impacting the upper extremities, neck, and back, particularly 

those linked to muscle movements and external loads on the body [10-12]. 
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Importantly, this method does not require specialized equipment; instead, it is 

capable of providing measurements related to the posture of the neck, back, arms, 

and upper body, as well as insights into muscle function and the external loads 

experienced by the body [13]. RULA can contribute to reducing the risk of injury 

to a worker. RULA analysis can be conducted both before and after a demonstration 

to assess if the risk of injury has been minimized. The method involves evaluating 

body posture, required strength, and muscle movement of workers during their 

tasks. The stages in using the RULA method are as follows: 

(i) Collecting data on worker postures using videos or photos: To obtain a 

comprehensive representation of the worker's posture, spanning from the neck 

and back to the arms, wrists, and down to the feet, the process involves 

recording or photographing the worker's stance. This meticulous documentation 

enables researchers to acquire detailed data on body posture, facilitating the 

extraction of precise information for subsequent calculation and analysis from 

the recorded images and photographs. 

(ii) Establishing a technique for documenting work postures: This entails promptly 

employing a technique that classifies the body into two separate categories—

Group A and Group B. Group A encompasses the upper and lower arms, along 

with the wrists, while Group B consists of the neck, torso, and legs. The creation 

of a system for classifying posture scores for different body parts involves 

scrutinizing the postures within Group A, specifically focusing on the upper arm, 

forearm, wrist, and wrist rotation. Scores are then assigned to each posture based 

on this observation, and the score is entered in Table 1 to obtain an A score. 

(iii) Assigning a grand score: A comprehensive score and a set of actions 

corresponding to each combination of C score and D score result in a grand 

score, ranging from 1 to 7. 

Rapid entire body assessment (REBA) 

The Rapid Entire Body Assessment (REBA) is a method applied to swiftly analyze 

posture disorders, typically associated with muscle movement, external loads on 

the body, and the type of grip [14]. REBA was developed to assess work posture 

as a risk factor and is designed to identify musculoskeletal disorders that may lead 

to limb disorders [15]. The steps in using the REBA method are outlined as follows: 

(i) Data collection of workers' postures using video or photos: To gain a 

comprehensive insight into the worker's positioning, extending from the neck, 

back, arms, and wrists to the feet, researchers document or capture photographs 

of the worker's posture. This meticulous documentation ensures precise body 

posture data for subsequent calculation and analysis stages. 

(ii) Calculation of values: After obtaining recordings and photos of workers' body 

postures, value calculation is initiated. The REBA method involves analyzing 

the neck, trunk, and legs by assigning scores to each component. These scores 

are then combined into a table to derive the final score in the first part or Score 

A, which is further added to the score for force or load. Subsequently, scoring 

is performed on the upper arm, lower arm, and wrist, and the three components 

are combined to obtain the final score in the second part or Score B, which is 

added to the coupling score. After obtaining the grand Score A and Score B, the 

two values are combined into Table 1. Through this final combination table, 
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along with the addition of the activity score, the final value is derived, 

configuring the results of the work posture analysis. 

(iii) Interpretation of the final REBA score: A scale of the level for each action can 

be determined from the final REBA score, providing guidance on the risk level, 

and required actions. This posture analysis calculation is performed for both 

sides of the body, left and right. 

3.  Results and Discussion 

RULA is a method employed to assess and analyze the upper work posture of an 

individual during their job. In this study, the RULA method was utilized to evaluate 

the working posture position while holding the spindle, and the results are presented 

in Figs. 1 and 2. Table 1 displays the A scores. 

 

Fig. 1. RULA angle assessment of  

drilling machine operator holding a spindle. 

In Fig. 1, the working position of the drilling machine operator holding the 

spindle is depicted. The back is slightly bent, the head is slightly inclined, the legs 

are straight, and the hands are holding the spindle. 

 

Fig. 2. RULA score. 
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Table 1. RULA score action. 

RULA Score Action 

1-2 
A posture is deemed acceptable as long as it is not sustained or 

repeated for an extended duration. 

3-4 Need further investigation, changes may be needed 

5-6 Needs further investigation, and changes are needed 

7 Needs further investigation, and changes are urgently needed 

From Fig. 1 of the drill machine operator, the working position is categorized 

into two groups, namely Group A and Group B. Group A includes the neck position 

with a movement of 42.43 degrees in a bent position from the horizontal, resulting 

in a score of 2. The back posture has a movement of 68.89 degrees, scoring 4. The 

straight position of the legs earns a score of 1 and referencing the posture in Table 

1 yields a value of 5. The energy score is 0, and the final result of Group A posture, 

visible in the score C, produces a score of 5. 

Group B comprises the neck position with a movement of 3.98 degrees in a slightly 

bent position from the horizontal, scoring 2. The back posture has a movement of 3.12 

degrees, earning a score of 2. In the assessment of the legs, it receives a score of 2 

because the legs are not supported. Table 1 shows a score of 3, and the score for the 

muscles used is 1 due to the use of repeated postures. Considering the body posture in 

part B yields a value of 3. The energy score used is 0. According to the data in Table 1, 

it is evident that the operator's body position requires scrutiny, and adjustments to the 

work posture should be implemented promptly, especially in the neck due to the highest 

score resulting from a bowed neck posture. The operator should change the neck 

posture to prevent disturbance to the neck. 

REBA is a method used to assess and analyze the working posture of the neck, back, 

arms, wrists, and legs used by workers during their job activities. In this study, the 

REBA method was employed to evaluate the working posture of a drilling machine 

operator picking up an iron pipe, and the results can be observed in Figs. 3 and 4. 

 
Fig. 3. REBA angle assessment of  

drilling machine operator picking up iron pipe. 
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In Fig. 3, the working position when the drilling machine operator is picking up 

the workpiece is the back bent position, the head is bent down, the right foot is 

slightly forward, and the hand takes the workpiece and holds the handle of the 

drilling machine. Figure 4 and Table 2 shows the REBA score. 

 

Fig. 4. REBA score. 

Table 2. REBA score action. 

Action Level REBA Score Risk level Action 

0 1 Negligible Unnecessary 

1 2-3 Low Mildly necessary 

2 4-7 Medium Necessary 

3 8-10 High Highly Necessary 

4 11-15 Very high Urgently Necessary  

In the operator's working position, they are categorized into two groups, namely 

Group A and Group B. Group A includes the neck position with a movement of 

42.43 degrees, resulting in a bent position from the horizontal and a score of 2. The 

back posture, with a movement of 68.89 degrees, scores 4. The straight position of 

the legs earns a score of 1 and referencing the body posture in Table 1 yields a value 

of 5. The energy score is 0, and the final result of Group A posture, visible in score 

C, produces a score of 5. 

Group B includes the upper arm with a movement of 45.86 degrees forward, 

scoring 3. The forearm, with a movement of 58.40 degrees downward, scores 2. 

The wrist, with a movement of 3.10 degrees in a downward position, scores 1, and 

an additional 1 is given due to the rotation of the wrist, resulting in a score of 2. 

Examining the body posture in Table 2 yields a score of 5. On the handrails, it 

scores 1, and the final result of Group B posture is 6. The activity scores receive a 

score of 1, so the final REBA score is obtained by combining the final scores of 
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Group A and Group B, plus the activity score, visible in the REBA score section, 

resulting in a score of 8. According to Table 2, this indicates a high level of risk, 

and immediate improvement is needed for the work position. Changes in work 

posture must be implemented promptly, especially in the back, as the processing 

data reveals that the back posture receives the highest score due to its excessively 

bent position. The operator should change the posture by squatting to pick up the 

workpiece and prevent back problems. This study gives additional information 

regarding these current issues, as reported in elsewhere [16-21]. 

4. Conclusion 

Based on the processed data results, it can be concluded that the final RULA score 

for the body posture of the drill machine operator holding the spindle is 5. This 

score signifies that the operator's body position requires examination, and changes 

in work posture must be implemented promptly, particularly in the neck. The 

processing of neck posture data reveals the highest score due to a bowed neck 

posture, and the operator should adjust the neck posture to be upright to prevent 

disturbances. The conclusive REBA score for the body posture of the drill machine 

operator, specifically while handling the iron pipe, is 8. This score indicates a 

heightened level of risk, emphasizing the urgent need for improvement in the work 

position. Notably, the data processing results highlight the back posture as 

receiving the highest score, underscoring the immediate necessity for enhancement 

in this particular aspect. To prevent back problems caused by the excessively bent 

position, the operator should change the posture by squatting while handling the 

workpiece. In general, the advice given is for the operator to stretch regularly to 

avoid muscle disturbances. Additionally, there is an appeal to the operator to refrain 

from performing movements with high-risk postures. 
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