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ABSTRACT

Introduction: Musculoskeletal disorders (MSDs) are prevalent in work settings and are associated with
high rate of prevalence and costs. Musculoskeletal conditions have multifaceted nature, and occupational
factors play an important role in their development. The aim of this study was to identify the risk factors
of work-related musculoskeletal disorders in the working population in Iran during 2000 to 2015.

Material and Methods: Using the appropriate search terms, articles published in the journals, student
thesis, and those presented at the conferences were searched through authentic English databases
(Google Scholar, Scopus, PubMed) and Farsi ones (Magiran, SID, IranMedex, Irandoc). Following removal
of duplicate citations and irrelevant studies, the full texts of the remaining publications were prepared and
assessed for more detail.

Results: Perceived discomfort in low back region obtained the highest score in workers of industrial,
administrative, service, and agricultural settings. However, in the handicraft and educational groups, the
highest percentage of discomfort was belonged to neck (66.7%). Findings showed that the most commonly
used techniques for evaluation of musculoskeletal disorders and risk factors were, respectively, Nordic
questionnaire (NMQ) (76%) and REBA (13.9%). Moreover, all identified risk factors were classified into
eleven groups including: biomechanical, work environment design, tools, equipment, temporal aspects of
job design, job content, organizational aspects, economic and financial issues, social aspects, individual
characteristics, and training.

Conclusion: Overall, a wide range of risk factors reported in the previous studies were categorized in
the present review. The results are suggested to be considered by managers and decision makers as
a framework to take measures for controlling musculoskeletal disorders to accomplish the goal of
ergonomics, which is productivity and well-being.
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1. INTRODUCTION

Work-related ~ musculoskeletal ~ disorders
(WMSDs) are of the prevalent and costly problems
in the workplaces, and are considered as the main
contributing factors in absenteeism, reduced
quality of life, job turnover, and increased medical
expenses due to injuries/disabilities. Risk factors
of WMSDs have been frequently categorized into
two main groups of mechanical (e.g. awkward
posture, manual tasks, exposure to vibration) and
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non-mechanical (e.g. individual characteristics,
stress, anxiety). Despite the high prevalence of
musculoskeletal disorders in occupational settings,
there is lack of a systematic study in Iran on
WMSDs prevalence and occupation-specific risk
factors. Therefore, this study was aimed to survey
occupational risk factors related to WMSDs in
Iranian working population from 2000 to 2015.

2. MATERIAL AND METHODS
A search of main databases (Google Scholar,
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Table 1. Prevalence of WMSDs in the last 12 months among workers based on occupational groups

Handicrafts  Services  Agriculture Education

Risk factor Industry Office  Health
Neck 32.64 44.84 47.09
Right Shoulder 43.83 32.99 37.04
Left Shoulder 34.13 17.93 25.77
Upper Back 34.09 39.39 32.60
Right Arm 27.2 5.00 40.95
Left Arm 17.4 5.90 70.20
Lower Back 48.60 47.46 46.21
Right Elbow 20.65 29.86 16.84
Left Elbow 20.16 5.00 9.90
Right Wrist 32.79 33.29 33.93
Left Wrist 11.60 3.40 16.67
Hip/Buttocks 22.77 24.58 17.48
Right Thigh 25.10 3147 1833
Left Thigh 17.20 - 21.00
Right Knee 39.11 36.36 36.62
Left Knee 44.70 16.05 20.00
Right Ankle 27.35 25.01 31.02
Left Ankle 19.13 9.20 30.50

Scopus, PubMed, Magiran, SID, IranMedex, and
Irandoc) were conducted for articles published in
the journals, student thesis, and those presented
at the conferences related to musculoskeletal
disorders prevalence and their risk factors, during
2000-2015. The search terms were as follows:
“musculoskeletal  disorder”,  “musculoskeletal
discomfort”, “musculoskeletal pain’, “ergonomics’,
“body discomfort’, “Risk factor’, “ergonomics
risk factor”, “prevalence’, “ergonomics checklists’,
“disability”, “ergonomics factor” After removal of
duplicates, full text versions of relevant publications
were assessed for eligibility and quality based on
the inclusion criteria: 1) participants with at least
six months’ work experience in their current job; 2)
no history of injuries/diseases; 3) reporting MSDs
prevalence; and 4) reporting WMSDs risk factors.
The following information were extracted from
the eligible studies: search engine, publication type
(article, thesis, conference), type of study design
(cross-sectional, case study, cohort, etc.), year of
publication, occupational groups, type of sampling
(random, systematic, convenience, cluster, and
stratified), mean(SD) of age, body region, method
of WMSDs assessment, prevalence of WMSDs, and
the method of risk factors identification.

[ DOW!

66.70 39.90 24.18 55.30
62.41 35.37 35.88 45.20
- 14.47 = =
63.65 32.54 32.57 25.95
- 5.55 = =

52.30 10.30 - -
58.08 54.90 58.22 51.60
21.60 17.90 28 4.30
43.80 3.73 - -
47.54 27.61 38.38 35.55
- 3.13 - -
15.30 17.20 19.50 8
51.40 14.24 27 23.50
- 18.70 -
53.15 43.49 46.80 35.10
38.90 31.69 30.91 37.80
- 40.60 - -

3. RESULTS AND DISCUSSION

The search yielded 893 articles. After removal
of duplicate citations, the remaining 567 articles
were screened according to their titles and
abstracts. Following, full-texts of 329 articles were
investigated for quality. Finally, 244 articles were
included in the present review.

Approximately, 96.7% of the studies designs
were cross-sectional. Due to the diversity of
extracted occupations, they were categorized into
eight groups according to International Standard
Classification of Occupations (ISCO-08): industry,
office, health, handicraft, services, agriculture,
music, and education. Risk factors of WMSDs
were also categorized into eleven groups consisting
of: biomechanical, workplace design, tools and
equipment, environmental, temporal aspects of
job design, job content, organizational, personal
characteristics, and training-related risk factors.

The mean prevalence of WMSDs in the last
12 months separately for different body regions
and occupations are presented in Table 1. With
respect to the various methods of WMSDs
assessment techniques, Nordic questionnaire
was the most frequently used assessment method
(76%), with a good reliability and validity. Rapid
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Entire Body Assessment (REBA) considered
as the most preferable technique in risk factors
identification. Ease of use, assessing different body
parts (upper limbs, lower extremities, trunk and
neck), discriminating the type of grip and muscle
contraction are of the benefits of REBA. It is
reported that REBA method use has increased over
the last decade.

4. CONCLUSIONS

WMSDs are widespread throughout the
world, and are accompanied with great financial
and societal costs. Overall, a wide range of factors

Journal of Health and Safety at Work 2021; 11(3): 395-416

reported in previous studies was categorized in the
present research. Moreover, the most important
risk factors were identified separately for each
category. Due to the extent of the identified
risk factors as well as the high prevalence of
musculoskeletal pain in different occupational
groups, it is recommended that appropriate
measures be adopted based on the findings of this
study. The results also provide a clearer picture of
the situation for further intervention strategies
to control risk factors, and will be beneficial in
optimal allocation of resources to control WMSDs
in the workplace.
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