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ABSTRACT

Introduction: Work-related musculoskeletal disorders (WMSDs) are a prevalent occupational health
concern, influenced by both physical and psychosocial factors. Valid questionnaires offer a cost-effective
and efficient means of evaluating WMSDs. This study aimed to validate the Persian version of the MDRF
questionnaire, assess its applicability in Iran, and investigate the prevalence of WMSDs among employees
in an automotive industry.

Material and Methods: This descriptive cross-sectional study was conducted among 100 employees
(50 production line workers and 50 office workers) in Kerman province. The linguistic validity of the
questionnaire and its translation were ensured using the Backward-Forward method. Content validity
was assessed through CVI and CVR indexes. To evaluate the questionnaire’s reliability and agreement,
Cronbach’s alpha and ICC were employed. User responses from the first and second series of the
questionnaires were validated using Kappa and Spearman’s tests.

Results: Results indicated high reliability which was achieved by Cronbach’s alpha and ICC values of 0.960
and 0.925, respectively. The questionnaire’s validity was acceptable based on CVR and CVI tests. The
prevalence of WMSDs was the highest in the lower back for both production line and office workers over
the past year. The job satisfaction factor exhibited the highest risk level among the questionnaire’s four
subgroups. Approximately 85% of participants were classified as having a high or very high-risk level,
reflecting concerning conditions among the employees. The prevalence of WMSDs in different body parts
significantly correlated with all physical and psychosocial stress factors.

Conclusion: This research highlights the influence of diverse physical and psychosocial risk factors on
the occurrence of WMSDs among both occupational workers and office employees. Also, the MDRF
guestionnaire, whose high applicability in assessing the WMSDs risk factors was proven in this study, is
an effective tool for prioritizing, planning, and executing educational and preventive measures within the
workforce community to mitigate and prevent WMSDs.

Keywords: Work-related musculoskeletal disorders, MDRF questionnaire, Automotive industry, Physical and
psychosocial risk factors
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1. INTRODUCTION

Work-related ~ musculoskeletal  disorders
(WMSDs) are the second most prevalent cause of
occupational disability. NIOSH identifies MSDs as
the second most prevalent occupational disease,
following respiratory diseases. WMSDs encompass
arange of degenerative or inflammatory conditions
affecting  different = anatomical  structures,
including joints, muscles, ligaments, cartilage,
and blood vessels. Recent research indicates
a substantial rise in the prevalence of MSDs
among the general population and the working
community. Musculoskeletal disorders (MSDs)
have resulted in substantial financial burden for
both governments and the public, primarily due
to workers' compensation and related medical
expenses. MSDs are recognized as the predominant
factor among occupational diseases, primarily
stemming from the ergonomic aspects of the
work environment. The principal biomechanical
risk factors contributing to MSDs are repetitive
movements, improper body postures, heavy
lifting of objects, etc. The prevalence of WMSDs
is influenced by both physical and psychological
factors. Physical factors, such as repetitive task
and improper postures, along with psychological
factors like work-related stress and job satisfaction,
play significant roles in the development and
exacerbation of WMSDs. Studies have also
highlighted the importance of psychosocial risk
factors within the work environment, including
interactions between job content, organizational
condition, capacities, needs, culture, and individual
considerations outside of work. These factors
collectively impact an individuals’ health, work
performance, and job satisfaction, contributing
to the prevalence of WMSDs. Among various
working groups, manufacturing industry workers,
particularly those in the automotive sector, have
a high prevalence of WMSDs. These disorders are
attributed to the nature of the tasks performed by
workers, involving repetitive movements, excessive
force exertion, improper postures, and frequent
handling of heavy loads. The early identification of
MSDs, along with psychosocial interventions and
effective management of work-related factors, can
significantly reduce the incidence of WMSDs and
the subsequent absenteeism. Therefore, considering
the high prevalence of these disorders in various
occupations, it is advisable to utilize a reliable tool
for diagnosing and implementing effective strategies
and interventions to evaluate and control WMSDs.
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Among the various methods available for evaluating
MSDs, the use of validated questionnaires stands
out as an early and cost-effective approach in terms
of time and resources within the workforce. The
questionnaire method has been widely accepted as
efficient in numerous studies, making it a practical
and valuable tool for assessing and managing
MSDs. The musculoskeletal disorder risk factors
(MDRF) questionnaire is among the latest
questionnaires used to assess WMSDs. Several
domestic studies have indicated a high prevalence
of WMSDs among automotive industry workers.
However, there is currently no comprehensive
questionnaire that simultaneously assesses the
association between the prevalence of MSDs and
the physical and psychosocial stress factors present
in work environments. Since existing studies have
not established a clear relationship between the
prevalence of WMSDs and psychosocial factors,
this study aims to investigate the correlation
between the prevalence of WMSDs and the various
physical and psychosocial factors outlined in the
questionnaire. The study focuses on employees
working in one of Irans automotive industries,
aiming to evaluate the validity and reliability of
the Persian version of MDRF questionnaire and
accommodate it to be used in domestic projects.

2. MATERIAL AND METHODS

This study was descriptive research conducted
in 1402 and involved 100 participants. Among these
participants, 50 were production line workers, and
50 were office workers, all of whom were employed
in an automotive industry located in Kerman
province, Iran. This study involved translating the
MDRF questionnaire into Farsi using the Forward-
Backward method. This process included an
initial translation by two translators, followed by
combining the versions, back translation by two
other translators, and finally expert evaluation to
ensure semantic equivalence and linguistic validity.
The research utilized a questionnaire comprising
three sections. The first part gathered participants’
demographic details. In the second part, the
questionnaire assessed the prevalence of WMSDs
in various body regions over the past 12 months.
The third section consisted of 20 items, categorized
into four subgroups: physical stress (6 items),
mental stress (6 items), job satisfaction (4 items),
Kinesiophobia, and Catastrophizing (4 items). The
responses to the questions were assessed using a five-
point Likert scale, ranging from “never” to “always,”
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with each point assigned a value from 0 to 4. The
final score was then calculated based on a total of
80 points. The inclusion criterion for participants
in this study was having a work experience of
over one year. However, three exclusion criteria
were applied, which included individuals with
congenital musculoskeletal disorders, a history of
surgery related to musculoskeletal disorders, and
incomplete questionnaire responses. The collected
data were analyzed using the SPSS software. To
assess the questionnaire’s reliability, Cronbach’s
alpha and intraclass correlation coefficient (ICC)
were employed. Furthermore, for the assessment
of content validity, CVR (Content Validity Ratio)
and CVI (Content Validity Index) were utilized. To
assess the agreement and correlation between the
responses provided by the participants in the first
and second series of the questionnaire, Kappa and
Spearman’s tests were utilized. Pearson’s test was
employed to examine the correlation between the
questions in the third part of the questionnaire.
Additionally, to investigate the relationship
between demographic factors and the prevalence of
musculoskeletal disorders, the chi-square test was
used.

3. RESULTS AND DISCUSSION

The average reliability of the questionnaire using
Cronbach’s alpha and ICC was 0.960 and 0.925,
respectively. The closer the reliability is to one, the
higher and better the reliability is. In Langella et al’s
study, the questionnaire’s reliability was determined
to be 0.89 using Cronbach’s alpha, which aligns
with our finding. The values of CVR and CVI were
found to be higher than 0.62 and 0.79, respectively,
indicating that the questionnaire possesses
acceptable validity. In Langella’s study, the universal
validity index, clarity, and comprehension scores
were 96.04%, 95.61%, and 96.48%, respectively.
These results demonstrate consistent face validity.
The validation results of the responses provided by
the users for both the first and second series of the
questionnaire, as determined through the Spearman
and Kappa tests, fell within the range of 0.764 to 1
and 0.697 to 1, respectively. These findings indicate
a high level of agreement and correlation between
the users’ answers to the questions, suggesting that
the questions were not answered randomly. The
results of the agreement between the distributed
questions of the first and second series in Langella et
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al’s study, as determined by the Kappa test, also fell
within the range of 0.617 to 1, which is in complete
alignment with the findings of the current study.
The investigation into the prevalence of work-
related musculoskeletal disorders (WMSDs) among
the participants over the last 12 months revealed
that production line workers reported the highest
prevalence of WMSDs in the lower back, knee,
and upper back areas, respectively. Similarly, for
office workers, the highest prevalence was observed
in the lower back, knee, shoulder, and upper back
areas, respectively. These findings indicate that
despite the engagement of production line workers
in more physically demanding and industrial tasks
compared to office workers, the prevalence of
WMSDs is equally, if not more, prevalent among
office workers. Consequently, in an industrial
environment, both sectors should receive equal
attention in terms of addressing and managing the
prevalence of WMSDs. The elevated prevalence of
WMSDs in the lower back among production line
workers can be attributed to several factors. These
include tasks involving excessive repetition, short
and repetitive work cycles, improper work postures
during tasks, improper load handling, twisting and
bending of the back during lifting, and exerting
excessive force during work. Similarly, among office
workers, the higher prevalence of back pain can be
linked to prolonged sitting, lack of movement, use
of inadequate desks and chairs, and other related
factors. These factors contribute to the increased
occurrence of WMSDs in the lower back region for
both production lines and office workers. Among the
noteworthy associations concerning the prevalence
of WMSDs and demographic factors, we observed
a correlation between age and work experience and
the prevalence of WMSDs in specific areas of the
body, namely the lower back, upper back, and knees.
Interestingly, individuals with younger ages and
less work experience exhibited a higher prevalence
of WMSDs in these particular body regions. It was
found out that none of the participants in the studied
groups demonstrated a low-risk level in any of the
four important subgroups. Instead, all individuals
tell into the high, very high, and medium risk levels.
Subsequent statistical analysis revealed a significant
correlation between the prevalence of WMSDs and
the risk level of the participants. Those with higher
risklevels experienced a higher incidence of WMSDs
in the majority of the nine body areas examined.
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4. CONCLUSIONS

WMSDs are among the main challenges
impacting the general population, especially the
workforce, in terms of health, financial, and social
issues. The main objective of this study was to
investigate the reliability and validity of the MDRF
questionnaire and adapt it to Iran. Additionally, this
study aimed to assess the prevalence of WMSDs
among employees in the automotive industry and
its correlation with four stress factors: psychological
stress, physicalstress,jobsatisfaction, Kinesiophobia
and Catastrophizing. The results showed that the
questionnaire has adequate reliability and validity,
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making it a useful tool for evaluating WMSDs and
examining influential factors in the workplace. Its
primary purpose is to identify risk factors, raise
awareness among specialists, and prioritize and
plan preventive and educational measures for the
workforce. This study highlights the significance
of considering both physical and psychosocial
factors in assessing WMSDs, which are often
overlooked in many studies that solely focus on the
physical aspect. The MDRF questionnaire proves
to be a simple and practical tool for investigating
musculoskeletal problems, which is suitable to be
used by all individuals.
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