
Asian Journal of Applied Sciences (ISSN: 2321 – 0893) 

Volume 10 – Issue 5, October 2022 

Asian Online Journals (www.ajouronline.com)  407 

Musculoskeletal Discomfort Evaluation using Rapid Entire 

Body Assessment (REBA) and Quick Exposure Check (QEC) 

among Woodworking Workers in Selangor, Malaysia 

 
Nurhanisah Mohd Hawari1*, Ruhaizin Sulaiman2, Khairul Manami Kamarudin3, Rosalam Che Me4 

 
1Universiti Putra Malaysia, Malaysia 

*
Corresponding author’s email: mhnurhanisah [AT] gmail.com 

 
2Universiti Putra Malaysia, Malaysia 

Email: ruhaizin [AT] upm.edu.my 

 
3Universiti Putra Malaysia, Malaysia 

Email: manami [AT] upm.edu.my 

 
4Universiti Putra Malaysia, Malaysia 

Email: rosalam [AT] upm.edu.my 

 

____________________________________________________________________________________________________________ 

ABSTRACT----  

Objective: This study aims to investigate the exposure to risk factors for WMSDs using Quick Exposure Check (QEC) 

and Rapid Entire Body Assessment (REBA) in woodworking workers with four main tasks, including cutting, lifting, 

assembling, and finishing products.  

Background: Work-related musculoskeletal disorders (WMSDs) are one of the major occupational health problems 

among woodworkers, especially in developed and developing countries, such as Malaysia. Recently, numerous studies 

on MSDs have been widely explored, yet the culture, environment and regulatory practices on hazard and risk may 

differ in each country.  

Method: The study was conducted on 30 workers in 3 woodworking workshops in Selangor, Malaysia. Through this 

study, demographic surveys, QEC, and REBA were examined.  

Results: The results indicated that the most critical task is the lifting and assembling activity.  

Conclusion: These two activities may require an ergonomic intervention to reduce WMSDs risks.  

Keywords---- Work-related musculoskeletal disorders (WMSDs), woodworking workers, risk factors, QEC, REBA 

_________________________________________________________________________________________________ 

 

1. INTRODUCTION 

Musculoskeletal disorders (MSDs) are injuries or pain involved with body muscles, bones, and joints. Work-related 

musculoskeletal disorders (WMSDs) are associated with work performance and environment that significantly to these 

conditions. It involves awkward posture, prolonged sitting and standing, repetitive movements, and lifting heavy objects. 

WMSDs are one of the most encountered health problems in almost every sector globally. In Malaysia, the furniture 

manufacturing sector is growing rapidly (1), and according to the Malaysian Investment Development Authority )MIDA), 

this sector contributes almost 40% of the wood-based industry’s total export earnings (2). However, despite the health and 

safety of the large furniture manufacturing industry, Fabiano et al. (2004) indicated that workers in small business 

enterprises are highly exposed to health and safety risks due to difficulty in assessing and controlling them (4,5). Work-

related risk factors for woodworking include physical demands imposed by prolonged standing, repetitive motions, 

vibration, noise, and heavy tasks. Several studies have reported WMSDs in the woodworking industries (6–8), and several 

observational techniques were developed for assessing risk factors related to WMSDs (9,10). The Quick Exposure Check 

(QEC) evaluates physical workplace factors, which involve four main body parts to be assessed, as well as psychosocial 

factors (11). Meanwhile, Rapid Entire Body Assessment (REBA) is a postural analysis that evaluates the MSDs risks in 

various tasks (12). The QEC involves practitioners and workers in the assessment and allows the four main body parts, i.e., 

back, shoulder/arm, wrist/hand and neck, to be assessed because these parts are prone to work-related injuries (13). 

Primarily, the tool focuses on physical workplace factors, as well as the evaluation of psychosocial factors. It has scoring 
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data and exposure levels systems. Subsequently, it should be used to evaluate the effectiveness of any intervention made. 

The REBA is an inexpensive observational tool, easy to use, and does not interfere with workers’ tasks being assessed. It 

is one of the most frequent techniques for assessing the postural body applied in the industry (14,15). QEC and REBA are 

suitable methods for identifying risks in the job and determining the potential risks for WMSDs (9). This present study 

aims to investigate the risk factor for WMSDs using REBA and QEC in woodworking workers in four main activities, 

including cutting, lifting, assembling, and finishing products. According to the Occupational Safety and Health Association 

(2013), to design the workspace, it should be approximately 15% or less of workers’ maximum capacity. Hence, the 

working area, tools and equipment should be designed ergonomically to minimise MSDs risk and fatigue and reduce the 

amount of effort exerted on the muscles of workers. Therefore, the result will be used to develop the conceptual ergonomic 

design for industrial workers in the activity of the most affected task being assessed.  

2. MATERIAL AND METHODS 

Study design and procedure 

This study used the observational analytical study involving demographic, QEC and REBA. The study was conducted over 

four months, between January to April 2022. The study was performed in three small-sized woodworking workshops in 

Selangor, Malaysia. The selected woodworking tasks for this assessment are cutting, assembling, lifting, and finishing 

products. 

Participants 

Thirty participants were involved in this study. All participants work as carpenters. According to UNESCO (2021), the job 

scope of a carpenter is constructing, installing, or repairing structures, fittings, or furniture made of wood and building 

frameworks, including partitions, joists, struts and rafters, wood staircases, window and door frames, and hardwood floors 

using their skills and tools.  

Data collection 

The demographic data were recorded using a questionnaire. Demographic details include age, gender, marital status, 

smoking habit, long working hours, and current task of the respondents. In addition to these data, REBA and QEC were 

used to evaluate the working posture of workers while performing their tasks. REBA was used to identify the most critical 

tasks faced by woodworking workers. It is an observation method aimed at rapid assessment of tasks with minimal training 

of the observer. REBA requires the observer to identify workers by screening the whole body to assess postural loading on 

the body while performing specific tasks within a job. Meanwhile, QEC is used to identify the most critical tasks faced by 

woodworking workers. It allows physical work activities to be assessed in collaboration with the worker. QEC is designed 

to be quick and easy and requires minimal training from the observer. QEC and REBA are reliable and validated 

observational methods used to assess the postural measurement of the musculoskeletal system, which can contribute to 

WMSDs. Table 1 shows the interpretation of REBA scores, and Table 2 shows the interpretation of QEC scores. Each task 

performance was recorded by a video camera to verify the results.  

Table 1. Interpretation of REBA scores (12) 

Score Level of MSD Risk 
  

1 Negligible risk, no action required 
 

2 to 3 Low risk, change may be needed 
 

4 to 7 Medium risk, further investigation, change soon 

8 to 10 High risk, investigate and implement change 

11 to 15 Very high risk, implement change 
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Table 2. Interpretation of QEC score (18) 

  Exposure level 

Score Low Moderate High Very High 

Back (static) 8 - 15 16-22 23 - 29 29 - 40 

Back (moving) 10 - 20 21 - 30 31 - 40 41 - 56 

Shoulder/arm 10 - 20 21 - 30 31 - 40 41 - 56 

Wrist/hand 10 - 20 21 - 30 31 - 40 41 - 46 

Neck 4 - 6 8 - 10 12 - 14 16 - 18 

Driving 1 4 9 - 

Vibration 1 4 9 - 

Work pace 1 4 9 - 

Stress 1 4 9 16 

 

3. RESULT 

Demographic 

A total of 30 woodworking workers participated in this study. The age, marital status, smoker status, daily working hours, 

current working experience in years, and work experience in years are summarised in Table 3.  

Table 3. Demographic of the study subjects. 

  N % Mean  SD 

Gender     

  Male 27 90   

  Female 3 10   

Age     

  20 -30 16 53.3 

(31.83

) 

(6.939

) 

  31 - 40 9 30.1   

   <41 5 16.7   

Marital status    

  Married 15 50   

  Single 15 50   

Smoker status    

  Yes 14 46.7   

  No 16 53.3   

Daily Working Hours   

  <8 hrs 8 26.7   

  >8 hrs 22 73.3   
Current Working Experience (in 

years)   

  1 to 5 23 76.6 (4.43) 

(4.614

) 

  6 to 10 5 16.7   

  11 to 15     

  16 to 20 2 6.7   

Working Experience (in years)   

  1 to 5 13 43.3 (8.67) 

(6.939

) 

  6 to 10 6 20   

  11 to 15 4 13.3   

  16 to 20 5 16.7   

  <21 2 6.7     

REBA and QEC assessments of working postures 

Cutting activity 

Table 4 shows the exposure level (REBA) for cutting activity. In this activity, 8 workers scored medium level for the 

current task, which requires necessary changes on the current workstation.  
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Table 4. Exposure level (REBA) for cutting activity. 

REBA  Score  

1 Negligible - Non necessary 

2 to 3 Low - Maybe necessary 

4 to 7 Medium 8 Necessary 

8 to 10 High - Necessary soon 

11 to 15 Very high - Necessary NOW 

 Total 8  

 

Table 5 indicates the exposure level for QEC scoring in cutting activity, while Table 6 indicates similar scoring for other 

factors in the activity. 

Table 5. Exposure level (QEC) for cutting activity. 

  

Back 

(static) 

Back 

(moving) 

Shoulder/ 

arm 

Wrist/ 

hand Neck 

Score - 30 (±6.0) 27.78 (±6.0) 26 (±5.4) 10.89 (±2.2) 

Exposure 

level 

- Moderate Moderate Moderate Moderate 

          
 

The results of our study indicate that woodworking workers have moderate scores of risk exposures for all regions in the 

cutting activity. 

Table 6. Exposure level (QEC) for other factors for cutting activity. 

Score Driving Vibration 
Working 

pace Stress 

 N % N % N % N % 

1 7 87.5 4 50 5 62.5 5 62.5 

4 1 12.5 4 50 3 37.5 3 37.5 

9 - - - - - - - - 

16 - - - - - - - - 

Total 8 100 8 100 8 100 8 100 

 

From the table, 7 workers (87.5%) have low exposure levels for driving scores, 4 (50%) showed low and moderate levels 

for vibration, and 5 (62.5%) showed low exposure levels for work pace and stress.  

Assembling activity 

Table 7 shows the REBA scoring for the assembling activity. In this activity, 2 workers scored medium level, 3 scored 

high level, and 4 scored very high level for the current task. The very high level requires necessary urgent changing of the 

current workstation. 

Table 7. Exposure level (REBA) for assembling activity. 

REBA  Score  

1 Negligible - Non necessary 

2 to 3 Low - Maybe necessary 

4 to 7 Medium 2 Necessary 

8 to 10 High 3 Necessary soon 

11 to 15 Very high 4 Necessary NOW 

 Total 9  
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Table 8 indicates the exposure level for QEC scoring in the assembling activity, while Table 9 indicates similar scoring for 

other factors in the same activity. 

Table 8. Exposure level (QEC) for assembling activity. 

  Back (static) Back (moving) 

Shoulder/ 

arm 

Wrist/ 

hand Neck 

Score 24 (±12.1) 28.67 (±10.2) 32 (±11.6) 26.89 (±9.0) 10.89 (±4.1) 

Exposure 

level 

High Moderate High Moderate Moderate 

          
 

The results of our study indicate that woodworking workers have high scores of risk exposures for the back (static) and 

shoulder/arm in the assembling activity. However, the risk exposures for the back (moving), wrist/hand and neck are 

moderate. 

Table 9. Exposure level (QEC) for other factors for assembling activity. 

Score Driving Vibration 
Working 

pace Stress 

 
N % N % N % N % 

1 6 66.7 5 55.6 6 66.7 4 44.4 

4 3 33.3 4 44.4 3 33.3 5 55.6 

9 - - - - - - - - 

16 - - - - - - - - 

Total 9 100 9 100 9 100 9 100 

 

In this activity, 6 workers (66.7%) had a low exposure level in the driving score, 5 (55.6%) showed a low exposure level 

in vibration, 6 (66.7%) showed a low exposure level in work pace, and 5 (55.6%) showed moderate exposure level in stress.  

Lifting activity 

Table 10 shows the REBA scoring for lifting activity. In this activity, 2 workers scored high level, and 6 scored very high 

level for the current task. The very high level requires necessary urgent changing of the current workstation. 

Table 10. Exposure level (REBA) for lifting activity. 

REBA  Score  

1 Negligible - Non necessary 

2 to 3 Low - Maybe necessary 

4 to 7 Medium - Necessary 

8 to 10 High 2 Necessary soon 

11 to 15 Very high 6 Necessary NOW 

 Total 8  

 

Table 11 indicates the QEC scoring in lifting activity, while Table 12 indicates the exposure level for QEC scoring for 

other factors in lifting activity. 

Table 11. Exposure level (QEC) for lifting activity. 

  

Back 

(static) Back (moving) 

Shoulder/ 

arm 

Wrist/ 

hand 

Neck 

 

Score - 35.25 (±4.6) 33.5 (±3.9) 25.5 (±1.7) 10.25 (±0.7) 

Exposure 

level 

- Very high High Moderate Moderate 
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The results of our study indicate that woodworking workers have very high scores of risk exposures for the back (moving), 

high scores of risk exposures for shoulder/arm, and moderate for wrist/hand and neck for the lifting activity.  

Table 12. Exposure level (QEC) for other factors for lifting activity. 

Score Driving Vibration 
Working 

pace Stress 

 
N % N % N % N % 

1 8 100 8 100 7 87.5 7 87.5 

4 - - - - 1 12.5 1 12.5 

9 - - - - - - - - 

16 - - - - - - - - 

Total 8 100 8 100 8 100 8 100 

 

In this activity, 8 (100%) showed a low exposure level in the driving score, 8 (100%) showed a low exposure level in 

vibration, and 7 (87.5%) showed a low exposure level in work pace and stress.  

Finishing activity 

Table 13 shows the REBA scoring for the finishing activity. In this activity, 3 workers scored medium level, while 2 scored 

high level for the current task. The high level requires necessary urgent changing of the current workstation. 

 

Table 13. Exposure level (REBA) for finishing activity. 

REBA  Score  

1 Negligible  Non necessary 

2 to 3 Low  Maybe necessary 

4 to 7 Medium 3 Necessary 

8 to 10 High 2 Necessary soon 

11 to 15 Very high  Necessary NOW 

 Total 5  

 

Table 14 indicates the exposure level for QEC scoring in the finishing activity, while Table 15 indicates similar scoring for 

other factors in the same activity. 

Table 14. Exposure level (QEC) for finishing activity. 

  Back (static) 

Back 

(moving) 

Shoulder/ 

arm 

Wrist/ 

hand Neck 

Score 22.8 (±5.9) - 27.6 (±5.5) 25.6 (±7.2) 13.6 (±2.1) 

Exposure 

level 

Moderate - Moderate Moderate High 

     
 

The results of our study indicate that woodworking workers have high scores of risk exposure in the neck (13.6 ± 2.1) for 

the finishing activity. However, the back (static), shoulder/arm, and wrist/hand scores are moderate, with 22.8 ± 5.9, 27.6 

± 5.5, and 25.6 ± 7.2. 
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Table 15. Exposure level (QEC) for other factors for finishing activity. 

Score Driving Vibration 
Working 

pace Stress 

 
N % N % N % N % 

1 4 80 4 80 - - - - 

4 1 20 1 20 5 100 2 40 

9 - - - - - - - - 

16 - - - - - - 3 60 

Total 5 100 5 100 5 100 5 100 

 

The tables indicate that 4 (80%) workers showed a low exposure level in the driving score, 4 (80%) showed a low exposure 

level in vibration, and 5 (100%) showed work pace with moderate exposure level. However, 3 (60%) showed very high 

exposure levels in the stress category.  

4. DISCUSSION 

The furniture manufacturing industry is considered a 3D industry, representing dirty, dangerous, and degenerative (1). 

Thus, it requires a high level of strength and attention while performing the tasks. This study was conducted to investigate 

the exposure of risk factors for WMSDs using two established assessments, REBA and QEC, among woodworking workers 

in four main activities, i.e., cutting, lifting, assembling, and finishing products. The results of this study described the risk 

factor for each activity. However, the REBA results indicated that lifting and assembling activities required necessary 

urgent changes to the current workstation, while the most affected body region according to QEC was the back and shoulder 

for lifting (back = 35.25 ± 4.6; shoulder = 33.5 ± 3.9) and assembling (back = 35.25 ± 4.6; shoulder = 33.5 ± 3.9) activities. 

In addition, the most awkward posture of the workers was the bending posture lifting goods and assembling products. 

Lifting is an activity of moving from a lower to a higher place or position requiring workers to involve bending, awkward 

posture and repetitive movement to carry the objects. However, overexertion and cumulative trauma were the highest 

factors in lifting injuries. Isa (2021) evidences that lifting was the most used movement by the manufacturing workers (19). 

Several studies have reported that lifting causes MSDs (20,21). In addition, the repeating movement may give a negative 

impact on MSDs when involving the strain that develops or accumulate over time (22–24), as well as prolonged heavy 

lifting (25) and awkward working position. A study among woodworkers in Southwestern Nigeria revealed that lifting 

heavy objects was the major risk factor (26). Among studies performed in similar industries, the REBA scores were very 

high in the sections manual lifting (27).  

Assembling is fabricating and joining the parts to construct a final product that requires workers to perform prolonged 

awkward posture while standing or sitting. The greater rate was reported in the knees, lower back and wrists/hands among 

workers of furniture workshops (28), related to assembly activities in furniture workshops due to manual material handling, 

poor workstation design and awkward working postures. Furthermore, Hashim et al. (2012) reported that assembly activity 

has the highest score in school wood workshops. Meanwhile, assembly line workers from the manufacturing industry 

indicated the highest score in back pain (30–32), which required heavy force from workers performing manual handling. 

In biomechanical, the spine and soft tissue could be damaged due to continuous vibration, working pace and work stress. 

Driving, vibration, working pace, and work stress scores were low to moderate in almost all activities, except for finishing 

activities, with very high work stress. The finishing activity exhibited a very high stress level because the workers must 

focus on their tasks. Björing and Hägg (2000) reported that the spray paint task caused the most uncomfortable and 

strenuous work postures, leading to stress. A similar task by Shanmugam et al. (2021) found that spray painters experienced 

the highest discomfort due to an improper workstation and MSD pain. 

Previous studies revealed that the most affected body parts are the back, shoulders, arms, wrists, fingers, and neck (25,35–

37). Ergonomic interventions are very important to minimise the risks of WMSDs (38,39) and reduce the physical strain 

of the MSDs and the risk of injury (40). For example, equipment such as tables or platforms could facilitate the workers 

involved in lifting and carrying wooden products and planks (41). The previous studies are significant to our present 

findings, which indicate the high risk exposure of lifting and assembling activities. Thus, based on the results of this study, 

the following ergonomic interventions are recommended to improve the working environment and minimise postural risk 

factors while lifting and assembling products: 

 

 

http://www.ajouronline.com/


Asian Journal of Applied Sciences (ISSN: 2321 – 0893) 

Volume 10 – Issue 5, October 2022 

Asian Online Journals (www.ajouronline.com)  414 

Lifting; 

 Industrial trolley to carry heavy objects 

 Appropriate equipment following worker’s anthropometric 

 Schedule on lifting object task cycle 

 Training workers to minimise WMSD risk factors 

Assembling; 

 Providing personal protective equipment (PPE) for workers 

 Adjustable table by following worker’s anthropometric 

 Optimising workspace layout 

 Schedule on work-rest cycle 

 Training workers in order to minimise the WMSD risk factors 

Finishing: 

 Schedule on work-rest cycle 

 Application on the anthropometric workstation 

 Training workers in order to reduce stress 

5. CONCLUSION 

This study revealed the association between different tasks and the occurrence of WMSDs among woodworking industries. 

In conclusion, the results of the two assessments above indicate that the most critical affecting task is the lifting and 

assembling activity. Thus, we decide to investigate this activity further. Moreover, the results provide a perspective on how 

to improve work conditions, the design of equipment, and workplace layout area to minimise the complaints among 

woodworking workers about MSDs.  

6. DISCLOSURE STATEMENT 

The authors report no conflicts of interest. The authors alone are responsible for the content and writing of this article.  

7. ACKNOWLEDGEMENT 

The authors gratefully acknowledge the financial support of Graduate Research Fellowship (GRF), Universiti Putra 

Malaysia. 

8. REFERENCES 

1.  Ratnasingam J, Ramasamy G, Ioras F, Thanesegaran G, Mutthiah N. Assessment of dust emission and working 

conditions in the bamboo and wooden furniture industries in Malaysia. BioResources. 2016;11(1):1189–201.  

2.  MIDA. MIDA Newsletter Dec 2021. Malaysian Investment Development Authority [Internet]. 2021 Dec;3–5. 

Available from: https://www.mida.gov.my/media-and-events/e-newsletter/ 

3.  Fabiano B, Currò F, Pastorino R. A study of the relationship between occupational injuries and firm size and type 

in the Italian industry. Saf Sci. 2004;42(7):587–600.  

4.  Eakin JM, Champoux D, MacEachen E. Health and safety in small workplaces: refocusing upstream. Can J 

public Heal Rev Can santé publique. 2010;101 Suppl(April):29–33.  

5.  Sørensen OH, Hasle P, Bach E. Working in small enterprises - Is there a special risk? Saf Sci. 2007;45(10):1044–

59.  

6.  Lesage FX, Salles J, Deschamps F. Self-employment in joinery: An occupational risk facor? Int J Occup Med 

Environ Health. 2014;27(3):355–63.  

7.  Grzywiński W, Wandycz A, Tomczak A, Jelonek T. The prevalence of self-reported musculoskeletal symptoms 

among loggers in Poland. Int J Ind Ergon. 2014;52:12–7.  

8.  Gallis C. Work-related prevalence of musculoskeletal symptoms among Greek forest workers. Int J Ind Ergon. 

2006;36(8):731–6.  

9.  Motamedzade M, Ashuri MR, Golmohammadi R, Mahjuba H. Comparison of ergonomic risk assessment outputs 

from rapid entire body assessment and quick exposure check in an engine oil company. J Res Health Sci. 

http://www.ajouronline.com/


Asian Journal of Applied Sciences (ISSN: 2321 – 0893) 

Volume 10 – Issue 5, October 2022 

Asian Online Journals (www.ajouronline.com)  415 

2011;1(1):26–32.  

10.  Kee D, Karwowski W. A Comparison of Three Observational Techniques for Assessing Postural Loads in 

Industry. Int J Occup Saf Ergon. 2007;13(1):3–14.  

11.  Bulduk EÖ, Bulduk S, Süren T, Ovali F. Assessing exposure to risk factors for work-related musculoskeletal 

disorders using Quick Exposure Check (QEC) in taxi drivers. Int J Ind Ergon. 2014;44(6):817–20.  

12.  Hignett S, McAtamney L. Rapid Entire Body Assessment (REBA). Appl Ergon. 2000;31(2):201–5.  

13.  David G, Woods V, Li G, Buckle P. The development of the Quick Exposure Check (QEC) for assessing 

exposure to risk factors for work-related musculoskeletal disorders. Appl Ergon. 2008;39(1):57–69.  

14.  Lowe BD, Dempsey PG, Jones EM. Ergonomics assessment methods used by ergonomics professionals. Appl 

Ergon [Internet]. 2019;81(April):102882. Available from: https://doi.org/10.1016/j.apergo.2019.102882 

15.  Chiasson M ève, Imbeau D, Aubry K, Delisle A. Comparing the results of eight methods used to evaluate risk 

factors associated with musculoskeletal disorders. Int J Ind Ergon [Internet]. 2012;42(5):478–88. Available from: 

http://dx.doi.org/10.1016/j.ergon.2012.07.003 

16.  Occupational Safety and Health Association. Prevention of Musculoskeletal Injuries in Poultry Processing 

[Internet]. U. S. Department of Labor. 2013. Available from: https://www.osha.gov/SLTC/ergonomics/ 

17.  UNESCO. Sub-Education Policy Review Report : Technical Vocational and Education Training (TVET) 

[Internet]. Unesco. 2021. Available from: https://en.unesco.org/sites/default/files/tvet_final_-_january_2021.pdf 

18.  David G, Woods V, Buckle P. Further development of the usability and validity of the Quick Exposure Check ( 

QEC ). Ergonomics Research Report 211. 2005.  

19.  Isa MSM, Omar N, Salleh AF, Salim MS. A Literature Review on Occupational Musculoskeletal Disorder 

(MSD) Among Industrial Workers in Malaysia [Internet]. Lecture Notes in Mechanical Engineering. Springer 

Singapore; 2021. 1069–1079 p. Available from: http://dx.doi.org/10.1007/978-981-16-0866-7_95 

20.  Salleha NFM, Sukadarina EH. Job Hazard Analyses (JHA) for Ergonomics Risk Factors in Malaysian Pineapple 

Plantation. J Occup Saf Heal. 2018;15(1):17.  

21.  Yahya NM, Zahid MNO. Work-related musculoskeletal disorders (WMDs) risk assessment at core assembly 

production of electronic components manufacturing company. IOP Conf Ser Mater Sci Eng. 2018;319(1).  

22.  Yang ST, Park MH, Jeong BY. Types of manual materials handling (MMH) and occupational incidents and 

musculoskeletal disorders (MSDs) in motor vehicle parts manufacturing (MVPM) industry. Int J Ind Ergon 

[Internet]. 2020;77(March):102954. Available from: https://doi.org/10.1016/j.ergon.2020.102954 

23.  Nino L, Marchak F, Claudio D. Physical and mental workload interactions in a sterile processing department. Int 

J Ind Ergon [Internet]. 2020;76(January):102902. Available from: https://doi.org/10.1016/j.ergon.2019.102902 

24.  Mei Qi L, Ramalingam V. Prevalence of Musculoskeletal Disorders and Associated Risk Factors among Selected 

Factory Workers in Penang, Malaysia. INTI J | eISSN. 2019;2019(June):22.  

25.  Okello A, Wafula ST, Sekimpi DK, Mugambe RK. Prevalence and predictors of work-related musculoskeletal 

disorders among workers of a gold mine in south Kivu, Democratic Republic of Congo. BMC Musculoskelet 

Disord. 2020;21(1):1–10.  

26.  Adeyemi HO, Olatunji OA, Martins OO, Akinyemi OO, Adama OO, Alao KO. Job Safety Assessment of 

Woodwork Industry in The Southwestern Nigeria. Arid Zo J Eng Technol Environ [Internet]. 2017;13(6):817–

30. Available from: www.azojete.com.ng 

27.  Ali A, Qutubuddin SM, Hebbal SS, Kumar ACS. An ergonomic study of work related musculoskeletal disorders 

among the workers working in typical Indian saw mills. Int J Eng Res [Internet]. 2012;3(9):38–45. Available 

from: www.ijerd.com 

28.  Nejad NH, Choobineh A, Rahimifard H, Haidari HR, Reza Tabatabaei SH. Musculoskeletal risk assessment in 

small furniture manufacturing workshops. Int J Occup Saf Ergon. 2013;19(2):275–84.  

29.  Hashim AM, Dawal SZM, Yusoff N. Ergonomic evaluation of postural stress in school workshop. Work. 

2012;41(SUPPL.1):827–31.  

http://www.ajouronline.com/


Asian Journal of Applied Sciences (ISSN: 2321 – 0893) 

Volume 10 – Issue 5, October 2022 

Asian Online Journals (www.ajouronline.com)  416 

30.  Deros BM, Daruis DDI, Ismail AR, Sawal NA, Ghani JA. Work-related musculoskeletal disorders among 

workers’ performing Manual Material Handling work in an automotive manufacturing company. Am J Appl Sci. 

2010;7(8):1087–92.  

31.  Min SN, Subramaniyam M, Kim D-J, Park SJ, Lee H, Lee HS, et al. Prevalence of Work-related Musculoskeletal 

Disorders in Auto-mission Assembly Plant Workers. J Ergon Soc Korea. 2015;34(4):293–302.  

32.  Kamalinia M, Saraji GN, Hosseini M, Kee D, Choobineh A. Postural loading assessment in assembly workers of 

an iranian telecommunication manufacturing company. Int J Occup Saf Ergon. 2013;19(2):311–9.  

33.  Björing G, Hägg GM. Musculoskeletal exposure of manual spray painting in the woodworking industry - An 

ergonomic study on painters. Int J Ind Ergon. 2000;26(6):603–14.  

34.  Shanmugam M, Gnanavel BK, Vijaya Rajan V, Santhanam V. Prevalence of musculoskeletal disorders and 

occupational risk factors among building painters in South India. J Phys Conf Ser. 2021;1937(1):012040.  

35.  Govaerts R, Tassignon B, Ghillebert J, Serrien B, De Bock S, Ampe T, et al. Prevalence and incidence of work-

related musculoskeletal disorders in secondary industries of 21st century Europe: a systematic review and meta-

analysis. BMC Musculoskelet Disord. 2021;22(1):1–30.  

36.  Guo HR, Chang YC, Yeh WY, Chen CW, Guo YL. Prevalence of Musculoskeletal Disorder among Workers in 

Taiwan: A Nationwide Study. J Occup Health. 2004;46(1):26–36.  

37.  Roodbandi ASJ, Ekhlaspour F, Takaloo MN, Farokhipour S. Prevalence of Musculoskeletal Disorders and 

Posture Assessment by QEC and Inter-rater Agreement in This Method in an Automobile Assembly Factory: 

Iran-2016 [Internet]. Vol. 825, Advances in Intelligent Systems and Computing. Springer International 

Publishing; 2019. 333–339 p. Available from: http://dx.doi.org/10.1007/978-3-319-96068-5_37 

38.  Lewis RJ, Krawiec M, Confer E, Agopsowicz D, Crandall E. Musculoskeletal disorder worker compensation 

costs and injuries before and after an office ergonomics program. Int J Ind Ergon. 2002;29(2):95–9.  

39.  Gangopadhyay S, Dev S. Design and evaluation of ergonomic interventions for the prevention of 

musculoskeletal disorders in India. Ann Occup Environ Med. 2014;26(1):1–6.  

40.  Hoe VCW, Urquhart DM, Kelsall HL, Zamri EN, Sim MR. Ergonomic interventions for preventing work-related 

musculoskeletal disorders of the upper limb and neck among office workers. Cochrane Database Syst Rev. 

2018;2018(10).  

41.  Burdorf A, Duuren L Van. AN EVALUATION OF ERGONOMIC IMPROVEMENTS IN THE 

WOODWORKING INDUSTRY. Ann Occup Hyg. 1993;37(6):615–22.  

 

http://www.ajouronline.com/

