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Abstract (English):  

This   study aims to determine the causes and spread of musculoskeletal disorders (MSD) 

among workers in a steel foundry based in Oran (Algeria). The Nordic questionnaire 

(Kuorinka et al, 1987) was used to diagnosis and evaluate the pain and discomfort of (MSD) 

among the sample of the present study (n=30). Their demographic characteristics were as 

follows: mean age = 40.46 years, average weight = 71.83 kg, average height = 171 cm, 

average seniority in the company = 11 years).  

The results showed that 51.85 % of workers suffered from pain and discomfort in the lower 

back, and 40.74 % at the shoulders. The causes of pain and discomfort are due to a 

combination of factors like high work pace, heavy load carriage (more than 10 kg), in 

addition to the adoption of static postures for long periods, and the presence of repetitive 

tasks. 

The study concluded that attention should be paid to the working conditions in the steel 

foundry under investigation, particularly in providing weight lifting equipment, redesigning 

job and work methods to avoid painful postures, beside the reduction of work rate and the 

reorganization of rest pauses. 

Keywords: Musculoskeletal disorders, working postures, work pace, weight handling, 

repetitive tasks.  
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 غة العربيةلملخص بال

عضلية  بين العاملين في مسبك الفولاذ -تهدف هذه الدراسة إلى تحديد أسباب انتشار الاضطرابات العظم

لتشخيص وتقييم  (Kuorinka et al, 1987)في وهران )الجزائر(. استُخدم الاستبيان الاسكندينافي الموحد 

متوسط  يلي:كما  الديمغرافية(. كانت خصائصهم 30عدد= الألم والانزعاج بين عينة الدراسة الحالية )ال

الأقدمية في سم، متوسط  1.71الطول =كلغ، متوسط  71.83الوزن= سنة، متوسط  40.46العمر= 

 سنة(.11 =  المؤسسة

منهم عانوا  ٪40.74ومن العمال عانوا من الآلام وعدم الراحة في أسفل الظهر،  ٪51.85أن  النتائج أظهرت

في الكتفين. ترجع أسباب الألم وعدم الراحة إلى مجموعة من العوامل مثل: سرعة وتيرة العمل، ن الآلام م

 كلغ( ، بالإضافة إلى تبني الوضعيات الثابتة لفترات طويلة ، وأداء المهام المتكررة. 10حمل الأثقال )أكثر من 

مسبك الفولاذ قيد الدراسة، لا سيما  الدراسة إلى أنه ينبغي إيلاء الاهتمام بظروف العمل في وخلصت

توفير معدات رفع الأثقال، وإعادة تصميم أساليب العمل لتجنب الوضعيات الحرجة، وخفض معدل 

 العمل وإعادة تنظيم فترات الراحة.

؛  حمل الأثقال؛  وضعيات العمل؛ سرعة وتيرة العمل ؛  عضلية الاضطرابات العظم: كلمات مفتاحية

 .تكرار المهام
 

1- Introduction:   
Musculoskeletal disorders (MSD), as phenomenon related to occupational health is 

attracting more and more attention from occupational health and safety professionals. The 

National Institute of Occupational Safety and Health (NIOSH, 2018) defines MSDs are soft-

tissue injuries caused by sudden or sustained exposure to repetitive motion, force, vibration, 

and awkward positions. 

While (HSE.2010.p1) describes MSDs as impairments of the bodily structures, such as 

muscles, joints, tendons, ligaments and nerves, which are caused or aggravated primarily by 

the performance of work and by the effects of the immediate environment in which work is 

carried out.  

MSDs as a research theme and as a health issue is present in all scientific conferences of 

human factors, ergonomics and occupational safety and health. Scientific papers (Bergsten et 

al. 2015; Gembarovski, 2015; Moom et al, 2015; Lop et al, 2017; Kherbache et al, 2018; Md 

Zein et al, 2018) cover many MSD issues. 
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Because of its widespread trends among the working population, MSDs have become an 

obstacle to the economic performance of businesses, as they have significant financial costs 

(absenteeism, sickness leave, insurance compensation, etc.). Furthermore, as Boden, et al., 

(2001) pointed out, MSDs are not just a source of pain and suffering for the sufferer but also 

a significant burden to their families, employers, and the wider community. (Öztuĝ & 

Cowie,2011.p81) 

As defined earlier, MSDs causing factors are well known, sustained exposure to repetitive 

motion, force, vibration, and awkward positions. However, these differ from a professional 

activity to another, as has been showed in the literature, to cite a few, Bergsten et al. (2015) 

in Swedish flight baggage handlers, Moom et al. (2015) in office computer users, Mebarki & 

Argoub (2015), Argoub & Mebarki (2018), Lop et al., (2017)in bricklayers. 

Physically demanding occupations are a favorable terrain to the emergence of MSDs. In the 

Algerian case, a few of these occupations have been investigation, bricklayers (Mebarki & 

Argoub, 2015 &2018), nursing staff (Benhassine, 2011), and date Palm workers (Mokdad & 

Mebarki, 2018), office workers (Argoub & Mebarki, 2018). While studies on workers 

executing such physically demanding tasks, like steel and iron industry workers, are absent. 

Which has drawn our attention to the subject. 

The present study attempts to detect the prevalence of musculoskeletal disorders and 

determine their causing factors among foundry steel workers in a steel foundry based in 

Oran, Algeria. 

2- Method: 

1- Sample : thirty (30) workers in a production workshop of a steel foundry based in Oran, 

Algeria participated in the study. Their demographic characteristics were as follows: mean 

a7ge = 40.46 years, average weight = 71.83 kg, average height = 171 cm, average seniority in 

the company = 11 years). 

2- Tool:  in order to diagnosis and evaluate the pain and discomfort of (MSD) among the 

sample of the study the Nordic questionnaire (Kuorinka et al, 1987) was used. To fill in the 

questionnaires, a semi-conducted interviews strategy was adopted. 

The validity and reliability of the Nordic questionnaire has been verified through previous 

studies worldwide, while in Algeria, Argoub and Mebarki (2018) and Mebarki and Argoub 
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(2015) have done the necessary psychometric tests, of their studies on bricklaying workers, 

in some construction work sites and demonstrated high levels of validity and reliability of the 

tool.  In the present study, the reliability the tool (r = 0.80) was assessed using Cronbach's 

alpha.  

 

3-Results and Discussion:  
To detect the presence of musculoskeletal disorders among the sample (n=30) the results of 

the study revealed a high percentage of pain in different body areas as shown in table 1. 

 
Table (1) shows the frequency and percentage of pain in different body zones during the 

last 12 months. 
 Duration (during last 12 months) 

Pain zone Number of frequencies Percentage 

Neck 00 00% 

shoulders 11 40.74% 

Upper back 05 18.51% 

Elbows 00 00% 

Low back 14 51.85% 

Wrists/Hands 03 11.11% 

Hips/thighs 01 03.70% 

knees 03 11.11% 

Ankles/feet 05 18.51% 
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Table (2) shows the frequency and percentage of pain in different body zones during the 

last 7 days. 

 Duration (during last 7 days) 

Pain zone Number of frequencies Percentage 

neck 00 00% 

shoulders 10 37.03% 

Upper back 05 18.51% 

elbows 01 03.70% 

Low back 13 48.18% 

wrists/  Hands 04 14.81% 

Hips/ thighs 01 03.70% 

knees 03 11.11% 

Ankles/feet 05 18.51% 

 
As shown in table (1) and table (2) the presence of pain at the lower back level during the last 

12 months was estimated at 51.85% among workers of the workshop, followed by 40.74% 

at shoulders’ level. 

With respect to workers' pain exposure over the last 7 days; we also noted that the lower 

back region has a significant proportion of pain equivalent to 48.18% of case, followed by 

the shoulders’ region with 37.03% of the cases. 

Although, the presence of pain in the rest of body regions, during the last 12 months was less 

than what has been noticed in the back and shoulders areas. The results showed the 

following values at upper back, Ankles/feet regions, pain and suffering were 18.51%, while 

at knee, and Wrists/Hands regions, the proportion of workers suffering in both regions were 

11.11% of the sample. 

 

The tasks performed in steel in molds did not trigged significant pain level in other regions of 

the body, like the Elbows area, hips/thighs and neck regions, either during the last 7 days or 

the last 12 months. 

Table 3: shows the causing factors of  MSD among workers of the steel casting workshop. 
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Causes of MSD Number of frequencies percentage 

work pace 20 74.07 % 

work posture 13 48.14% 

weight handling 16 59.25% 

Repetitive tasks 03 11.11% 

 
As shown in table 3, that the main causing factors of MSD among workers of the steel casting 

workshop are respectively: work pace (74.04%), weight handling (59.25%), work postures 

(48.14%) and repetitive tasks (11.11%). 

 

The results of the present study confirm those of (Choi & al, 2016, De Beer & Maja , 2016, 

Sharma and Singh, 2015, Ning & al, 2014, Choi,2009 and Burdof,1998 ) in iron and steel 

industry who noticed occurrence of chronic lower back pain region. While (Aghilinejad& al, 

2015, Aghilinejad et al., 2012) studies revealed a significant MSD in the back and shoulders 

body regions of an Iranian metallurgical plant. 

Similar results were found in various sectors of activity, in bus drivers (Fadhli et al. 2016), in 

rural hand-woven carpet weavers (Chaman et al., 2015), among nursing staff (Carugno et al, 

2012), and in office workers (Mahmud et al, 2014) 

The agreement between most of these studies, which revealed a presence of MSD, is 

probably due to the similarity of occupational tasks handled by all of these work categories 

(weight handling, high work pace, work postures and repetitive tasks). 

The results of our study differ from those of other studies, such as, that of (Cail & 

Aptel,2005),carried out on computer users suffering from pain, in the upper right of the body, 

and not complaining of pain in the other parts of the body.  Similarly, results of this study 

differ from those of (Sukadarin’s, et al, 2016) study on MSDs among palm planters, while 

performing tasks like: fresh fruit bunch harvesting, front arranging, loose fruits collecting and 

tractor driving. They suffered from pain, in several areas of the body, including the neck, hip, 

shoulders, right wrist, right arm and left hand. 

 

Explication of the phenomenon of spread of MSDs pain in certain areas of the body rather 

than in others is mainly, due to, the type of tasks and their specific needs, besides, the 

postural demands imposed on particular regions of the body, rather than others. 
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To explain the results of our study on the prevalence of pain in the shoulders and lower back, 

refer to Table (3), are mainly due to the high work pace, followed by weight handling, poor 

work postures and finally, the repetitive task performance. This explication is on line with 

previous research work  (De Beer and Maja,.2016; Aghilinejad et al., 2015; Sharma and Singh, 

2015; Ning et al., 2014;  Aghilinejad et al., 2012  and Choi et al., 2009). Postural situations 

like, bending and squatting, the position of the hands at or above the level Shoulders, and 

other critical working positions, as well as repetitive movements during in tasks performance, 

lifting heavy raw materials or transporting them over long distances are all known to be work 

related musculoskeletal disorders trigging factors. 

 

The results of the study show that foundry workers are daily subjected to significant work 

constraints, for the nature of tasks’ performed in the production line require a high working 

pace, as the success of steel casting requires fast performance, so that the temperature does 

not drop below a certain level according to technical standards. This situation is amplified by 

the fact that the individual incentives (as a motivation factor) are associated with the speed 

of task’s execution, due to urgent customers’ orders. 

 

4- Conclusion:  
The study revealed the causes of the prevalence of musculoskeletal disorders among the 

foundry workers, who reported suffering from pain in the lower back and shoulders region 

of the body. The factors of the disorder are due to a number of reasons, such as, the high 

working pace, the weight lifting tasks and awkward postures adopted. 

The results of the present study, clearly advocate for a well-elaborated MSD prevention 

program in the steel foundry under study, and a highly advanced strategy of eliminating the 

MSDs causing factors in all the similar sectors of activity. 

 

 

 



 

- 8 - 
 

5-References:  
1. Aghilinejad, M.;Choobineh, A.R.;  Sadeghi, Z.; Nouri, M.K.; Bahrami Ahmadi 

A..(2012). Prevalence of Musculoskeletal Disorders among Iranian Steel 

Workers. Iranian Red Crescent Medical Journal. 14(4). Retrieved from: file:///C:/ 

Users/erit/ Downloads/198-203_Dr_Aghilinejad.pdf. 

2. Aghilinejad, M.; Tavakolifard, N.;  Mortazavi, S. A.;  Mokamelkhah, E. 

K.;Sotudehmanesh, A.;  Mortazavi, S. A. (2015) .The effect of physical and 

psychosocial occupational factors on the chronicity of low back pain in the 

workers of Iranian metal industry: a cohort study. Medical Journal of the 

IslamicRepublic ofIran.29 (242).Retrievedfrom: http://mjiri.iums.ac.ir/article-1-

3105-en.pdf 

3. Argoub, M and B. Mebarki (2018)Work postures, computer usage and 

musculoskeletal disorders among Algerian Office workers. First Edition of 

International Conference on Ergonomics &Human Factors.  Archives of 

Medicine, Volume 10, 2018. DOI: 10.21767/1989-5216-C1-002. Ergonomics & 

Human factors 2018. ISSN : 1989-5216. 

4. Argoub, M and B. Mebarki (2018)Bricklayer-assistants work analysis: weight lifting 

risks in mortar’s preparation tasks. First Edition of International Conference on 

Ergonomics & Human Factors.  Archives of Medicine, Volume 10, 2018. DOI: 

10.21767/1989-5216-C1-002. Ergonomics & Human factors 2018. ISSN : 1989-

5216. 

5. Benhassine W. ( 2011). lombalgie et facteurs psychosociaux lies au travail chez le 

personnel soignant de la wilaya de batna (Thèse de doctorat , faculté de 

médecine , université hadj Lakhdar).Retrieved from: 

http://docplayer.fr/21891423-Lombalgie-et-facteurs-psychosociaux-lies-au-

travail-chez-le-personnel-soignant-de-la-wilaya-de-batna.html 

6. Bergsten, E. L. ; Mathiassen, S. E. ; Vingård, E. (2015, August). Psychosocial work 

factors and musculoskeletal pain among Swedish flight baggage handlers. Paper 

presented at 19th Triennial Congress of the IEA, Melbourne, FL. Abstract 

Retrieved from www.iea.cc/ congress/2015/446.pdf. 

7. Burdorf, A.; Naaktgeboren, B.; Post, W.( 1998). Prognostic factors for 

musculoskeletal sickness absence and return to work among welders and metal 

../../../../erit/Downloads/198-203_Dr_Aghilinejad.pdf
../../../../erit/Downloads/198-203_Dr_Aghilinejad.pdf
http://mjiri.iums.ac.ir/article-1-3105-en.pdf
http://mjiri.iums.ac.ir/article-1-3105-en.pdf


/ University Oran 2/ Volume N°00 / …. January 20.. Dirassat Insaniya wa Ijtimaiya 
Review   

ــــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ــــــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ــــ ــ ــــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــــــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ  ـ

 ــــــــــــــــــــــــــــــــ
 2012 - 2751الإيداع القانوني:

ISSN: 2253 – 0592 
 

workers.Occup Environ Med ,55, 490–495.Retrieved 

fromhttp://oem.bmj.com/content/55/7/ 490 

8. Cail, M. & Aptel, M. (2005). Incidence of stress and psychosocial factors on 

musculoskeletal disorders in CAD and data entry. International Journal of 

Occupational Safety and Ergonomics, 11(2), 119–130. Retrieved from: http:// 

archiwum.ciop .pl/13319 

9. Carugno,M.; Pesatori ,A.;Ferrario ,M.;Ferrari ,A.;Silva ,F.; Martins ,A. et al. (2012). 

Physical and psychosocial risk factors for musculoskeletal disorders in Brazilian 

and Italian nurses. Cad. SaúdePública, 28 (9), 1632-1642 ,Retrieved from: 

http://www. scielosp.org/pdf/csp/v28n9/v28n9a03.pdf. 

10. Chaman, R. et al. (2015). psychosocial factors and musculoskeletal pain among 

rural hand-woven carpet weavers in Iran. Safety and Health at Work, 6, 120-127. 

Retrieved from: https://www.researchgate.net/profile/Javad_Vatani2 

/publication/. 

11. Choi, S. D.; Yuan, L.; Borchardt, J. G. (2016).Musculoskeletal disorders in 

construction: practical solutions from the literature. Professional Safety, 26-32. 

Retrieved from https://www.researchgate.net/.../280733652_Musculoskeletal 

_Disorders. 

12. Choi, W.-j.; Kang, Y.-J.;  Kim, J.-Y.; Han, S.-H. (2009). Symptom prevalence of 

musculoskeletal disorders and the effects of prior acute injury among aging 

male steelworkers. Journal of occupational health, 51, 273-282. Retrieved from: 

http://joh .sanei.or.jp/pdf/E51/E51_3_11.pdf. 

13. De Beer, P. & Maja, T.M.M.( 2016). Assessment of musculoskeletal disorders and 

absenteeism at a foundry.Occupational Health Southern Africa, 22(1), 24-29. 

Retrieved from: www.occhealth.co.za/?/...musculoskeletal+-

disorders...foundry.pdf. 

14. Fadhli, M.Z.K.;Humairah, N.H.R.; Khairul, N.M.I.; Kaswandi, M.A.; Junaidah, Z. 

(2016). Ergonomic risk factors and prevalence of low back pain among bus 

drivers. Austin Journal of Musculoskelet Disord,3(1), 1-3. Retrieved from 

austinpublishing group.com/musculoskeletal.../download.php?file 

http://archiwum.ciop.pl/13319
http://archiwum.ciop.pl/13319
http://www.scielosp.org/pdf/csp/v28n9/v28n9a03.pdf
https://www.researchgate.net/profile/Javad_Vatani2/publication/
https://www.researchgate.net/profile/Javad_Vatani2/publication/
https://www.researchgate.net/profile/Javad_Vatani2/publication/
https://www.researchgate.net/.../280733652_Musculoskeletal%20_Disorders
https://www.researchgate.net/.../280733652_Musculoskeletal%20_Disorders
http://joh.sanei.or.jp/pdf/E51/E51_3_11.pdf
http://www.occhealth.co.za/?/...musculoskeletal+disorders...foundry.pdf
http://www.occhealth.co.za/?/...musculoskeletal+disorders...foundry.pdf


 

- 10 - 
 

15. Gembarovski, A (2015, August). Psychosocial factors and musculoskeletal 

disorders – the challenge for the Victorian Regulator. Paper presented at 19th 

Triennial Congress of the IEA, Melbourne , FL. Abstract Retrieved from: https:// 

www.iea.cc/congress/ a/1159.pdf 

16. Health and Safety Executive [HSE]. ( 2010). Ageing and work-related 

musculoskeletal disorders. A review of the recent literature(Report n.n.). 

Retrieved from: www.hse.gov. uk/research /rrpdf/rr799.pdf · 

17. Health and Safety Executive [HSE]. ( 2017). Work-related musculoskeletal 

disorders statistics in Great Britain (Report n.n.). Retrieved from: www.hse. 

gov.uk /statistics/ causdis/musculoskeletal/msd.pdf. 

18. Kherbache H.; Bouabdellah L.; Mokdad M.; Hamaïdia A.; Tezkratt A.(2018).  

Musculo Skeletal Disorders (MSDs) Among Algerian Nurses. S. Bagnara et al. (Eds.): 

IEA 2018, AISC 818, pp. 289–297, 2019. https://doi.org/10.1007/978-3-319-

96098-2_38. Springer Nature Switzerland AG 2019 

19. Kuorinka et al. (1987).Standardised nordic questionnaire for the analysis of 

musculoskeletal symptoms. Applied Ergonomics, 18(3), 233-237.Retrieved 

from :  www.uresp.ulaval.ca/backpaindefs/en/PDF/KuorinkaPaper.pdf  

20. Lop, N. S.;  Kamar, I. F. M. ; Abdul Aziz, M. N.;  Lizawati, A.; Akhir, N. Mt. (2017, 

April ). Work-related to musculoskeletal disorder amongst Malaysian 

construction trade workers: Bricklayers. Paper presented at The 2nd 

International Conference on Applied Science and Technology, Malaysia  FL. 

Abstract Retrieved from https://aip.scitation.org /doi/pdf/10.1063/1.5005420. 

21. Mahmud, N.;Bahari, S.; Zainudin, N.F. (2014). Psychosocial and Ergonomics Risk 

Factors Related to Neck, Shoulder and Back Complaints among Malaysia Office 

Workers. International Journal of Social Science and Humanity, 4 (4), 260- 263. 

Retrieved from: ijssh.org/papers/359-P00012.pdf. 

22. Md Zein R.; Rohani J.; Abidin N.; Rahman I.(2018).Financial Impact and Causes of 

Chronic MSD Cases in Malaysia Based on SOCSO Claims Record. S. Bagnara et al. 

(Eds.): IEA 2018, AISC 820, pp. 43–53, 2019. https://doi.org/10.1007/978-3-319-

96083-8_7. Springer Nature Switzerland AG 2019 

23. Mebarki, B. and M. Argoub and Cheikh el Bachir Tebboune (2015). Assessment of 

postural stress among bricklayers in a construction company. Proceedings 19th 

https://www.iea.cc/congress/2015/1159.pdf
https://www.iea.cc/congress/2015/1159.pdf
http://www.hse.gov.uk/research/rrpdf/rr799.pdf
http://www.hse.gov.uk/research/rrpdf/rr799.pdf
http://www.hse.gov.uk/statistics/causdis/musculoskeletal/msd.pdf
http://www.hse.gov.uk/statistics/causdis/musculoskeletal/msd.pdf
https://aip.scitation.org/doi/pdf/10.1063/1.5005420


/ University Oran 2/ Volume N°00 / …. January 20.. Dirassat Insaniya wa Ijtimaiya 
Review   

ــــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ــــــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ــــ ــ ــــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ـــــــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ ـــ ـــ ـــ ـــ ــ ـــ  ـ

 ــــــــــــــــــــــــــــــــ
 2012 - 2751الإيداع القانوني:

ISSN: 2253 – 0592 
 

Triennial Congress of the IEA, Melbourne 9-14 August 2015. Retrieved from: 

http://ergonomics.uq.edu.au/iea/proceedings/Index_files/papers/202.pdf 

24. Mokdad, M., B. Mebarki and L. Bouabdellah (2018) Ergonomic Practices in Africa: 

Date Palm Agriculture in Algeria as an Example. S. Bagnara et al. (Eds.): IEA 2018, 

AISC 825, pp. 392–403, 2019. https://doi.org/10.1007/978-3-319-96068-5_44. 

Springer Nature Switzerland AG 2019. 

25. Moom, R. K.,  PalSingb, L., Moom, N. (2015, july ). Prevalence of Musculoskeletal 

Disorder among Computer Bank Office Employees in Punjab (India): A Case 

Study. Procedia Manufacturing . Paper presented at 6th International 

Conference on Applied Human Factors and Ergonomics, United States  FL. 

Abstract Retrieved from: www. sciencedirect .com/science/article/ 

pii/.../pdf?md5...pid. 

26. National Institute for Occupational Safety and Health. [NIOSH]. ( 2018). 

Musculoskeletal Health Program (Report n.n). Retrieved from: https://www.cdc. 

gov/niosh/programs /msd/default .html 

27. Ning, X.; Della-Giustina, D. E.; Hu, B. (october 2014). The Assessment of 

Musculoskeletal Injury Risks Among Steel Manufacturing Workers, Association 

for Iron & Steel Technology, 66-70. Retrieved from https://www.aist.org/AIST 

/aist/AIST/ Publications/ safety%20first/14_Oct_ Safety-First.pdf. 

28. Öztuĝ, Ö. &Cowie, H. (2011). Coping With Musculoskeletal Pain: Implications For 

Office Workers. The Turkish Online Journal of Educational Technology,10 (1), 

81-88. Retrieved from: www.tojet.net/articles/v10i1/1018.pdf . 

29. Sharma, R. &  Singh, R. ( 2015).Work-related musculoskeletal disorders, job 

stressors and gender responses in foundry industry.International Journal of 

Occupational Safety and Ergonomics, 20(2), 363–373. Retrieved from file:/// 

C:/Users/erit/Downloads/ Sharma.pdf. 

30. Sukadarin, E. H.; MdDeros, B.; Jaharah A.; Ahmad Rasdan I.; NurSyazwani M. N.; 

Norhidayah, A. ( 2016). Validity test for simple ergonomics risk assessment (sera) 

method. Malaysian Journal of Public Health Medicine, 16 (1), 134-143. Retrieved 

http://ergonomics.uq.edu.au/iea/proceedings/Index_files/papers/202.pdf
https://doi.org/10.1007/978-3-319-96068-5_44
http://www.sciencedirect.com/science/article/pii/.../pdf?md5...pid
http://www.sciencedirect.com/science/article/pii/.../pdf?md5...pid
https://www.aist.org/AIST


 

- 12 - 
 

from file:///C:/Users/erit/Downloads/VALIDITYTESTFORSIMPLE ERGONOMICS 

RISKASSE SSMENTSERAMETHOD.pdf . 

../../../../erit/Downloads/VALIDITYTESTFORSIMPLE%20ERGONOMICSRISKASSESSMENTSERAMETHOD.pdf
../../../../erit/Downloads/VALIDITYTESTFORSIMPLE%20ERGONOMICSRISKASSESSMENTSERAMETHOD.pdf

