UMSHA Press

Iranian Journal of Ergonomics

Iran J Ergon, 2025; 13(1): 38-47. DOI: 10.32592/1)E.13.1.38

https://journal.iehfs.ir/

Original Article

Ergonomic

Risk

Check for
updates

Assessment and Prevalence of

Musculoskeletal Disorders Among Urban Train Operators
in Mashhad, Iran: A Study Based on the Rapid Entire Body
Assessment (REBA) Method

Fatemeh Faraghati’

, Mohammad )Javad Asadollahzadeh?

, Maryam Hasani?

" Department of Health, Safety and Environment Engineering, Sha.C., Islamic Azad University, Shahrood, Iran
2 Department of Chemical Engineering, Sha.C., Islamic Azad University, Shahrood, Iran
3 Department of Food Science and Technology, Sha.C., Islamic Azad University, Shahrood, Iran

Article History:

Received: 13 March 2025
Revised: 28 May 2025
Accepted: 31 May 2025
ePublished: 21 June 2025

*Corresponding author: Mohammad
Javad Asadollahzadeh, Department
of Chemical Engineering, Sha.C.,
Islamic Azad University, Shahrood,
Iran

Email: Asadollahzadeh@iau.ac.ir

Abstract

Objectives: Musculoskeletal disorders (MSDs) are among the most common occupational
health problems, particularly prevalent in driving-related professions. The present study
aimed to assess body posture and the risk of developing MSDs among urban train operators
in Mashhad, Iran, using the Rapid Entire Body Assessment (REBA) method.

Methods: In this cross-sectional study, 140 train operators from the Mashhad Urban Railway
in Iran were randomly selected. Demographic information and the prevalence of MSDs were
collected using the Nordic Musculoskeletal Questionnaire, and postural assessment was
performed using the REBA method. Statistical analysis was conducted using parametric
(independent samples t-test) and non-parametric (chi-square) tests.

Results: According to the findings, 87.1% of participants reported musculoskeletal
complaints in at least one body region. The most commonly affected areas were the neck
(60%), lower back (57.1%), and upper back (33.6%). The results related to REBA indicated
that 71.4% of operators were in the medium-risk category. There was a significant association
between MSDs and body mass index (BMI), as well as years of work experience (P<0.05).
Conclusion: Given the high prevalence of MSDs and the medium level of postural risk
among train operators, ergonomic interventions and training on proper working posture are
strongly recommended to improve occupational health in this group.
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Extended Abstract

Background and Objective

Musculoskeletal disorders (MSDs) are among the most
important and common occupational health problems
that affect a large number of workers worldwide every
year. These disorders are more prevalent in jobs that
involve static postures, repetitive movements, long
working hours, and complex physical or mental
conditions. Urban train drivers are at serious risk of
developing these types of disorders due to prolonged
sitting in fixed positions, exposure to vibrations caused
by train movement, psychological stress resulting from
responsibility for passenger safety, and lack of
opportunity to rest during work shifts. Given the
increasing development of urban rail transportation in
the country and the increasing number of workers in this
field, it is necessary to carefully examine the physical
condition, working posture, and ergonomic conditions
of this occupational group. The present study aimed to
investigate the prevalence of MSDs and evaluate the
posture of urban train drivers in Mashhad to identify risk
factors and provide effective corrective suggestions.

Materials and Methods

The present study followed a descriptive-analytical and
cross-sectional protocol and was conducted in 2023. The
statistical population included all urban train drivers in
Mashhad, Iran, among whom 140 people were selected
using simple random sampling. Valid instruments were
employed to collect data. Demographic information,
including age, marital status, work history, level of
physical activity, body mass index (BMI), and having a
second job, was collected. The MSDs were examined
using the Nordic Standard Questionnaire, and posture
was assessed using the Rapid Entire Body Assessment
(REBA) method. In order to assess the content validity
of the instruments, the opinions of experts in the field of
ergonomics and occupational health were obtained, and
in a pilot stage, the clarity and comprehensibility of the
questions were measured. The reliability of the
instruments was confirmed through the Cronbach's
alpha coefficient. The data were analyzed using
appropriate statistical software. Necessary statistical
tests were applied to analyze the data, including the chi-
square test to examine the relationship between
qualitative variables, an independent t-test to compare
means between two groups, and one-way analysis of
variance (ANOVA) to compare means between multiple
groups. Supplementary statistical analyses were also
performed to examine the relationship between
demographic variables and REBA score and the
prevalence of MSDs.

Results

Among the total number of people surveyed, 122
(approximately 87%) reported at least one type of
musculoskeletal discomfort or pain in one or more body
areas during the past year. Only 18 (approximately 13%)
had no symptoms related to MSDs. The most common
areas involved were the neck, waist, shoulders, knees,

and upper back. In addition, the results of the REBA
analysis indicated that most managers are at moderate to
high risk, which means that they urgently need to review
and improve their working conditions. Statistical
analysis demonstrated that high BMI, more than 10
years of work experience, lack of regular physical
activity, and having a second job are significantly
associated with the occurrence of disorders. In addition,
the average REBA scores were reported to be higher in
people with disorders than in others, which indicates the
importance of improving physical condition and work
posture.

Discussion

The findings of the present work indicate that urban train
drivers are at high risk of developing MSDs, which may
be due to the static and sedentary nature of the job,
improper posture, prolonged sitting without breaks,
inability to change positions during shifts, and lack of
necessary training in ergonomic principles. Individual
factors, such as obesity, lack of sufficient physical
activity, advanced age, and extensive work experience,
can also increase the severity and frequency of
disorders. Workplace conditions, such as improper seat
design, uncontrolled dashboard height, limited
movement space of cabins, as well as lighting and
ventilation conditions, can also play an important role in
aggravating symptoms. For this reason, the use of
preventive, corrective, and educational strategies to
improve the occupational health status of this group is
essential. Redesigning the driver's workstation with an
ergonomic approach, planning for stretching exercises
during work, developing instructions for training in
correct posture, increasing employee awareness of
healthy lifestyles, and conducting periodic screenings
can play an important role in reducing the incidence of
disorders and improving the quality of work life.
Furthermore, conducting continuous assessments and
monitoring posture-related indicators can lead to early
identification of problems and designing targeted
interventions.

Conclusion

The MSDs were observed to be highly prevalent among
urban train drivers, which can be explained by their
specific job characteristics, poor posture, psychological
and physical factors of the workplace, and inactive
lifestyle. The findings of the present research highlight
the need for urgent attention to ergonomic design of the
workplace, effective training in correct posture,
implementation of corrective interventions at the
organizational and individual levels, and attention to
occupational health of this group of employees.
Improving drivers' physical and mental health through
targeted intervention programs can  increase
organizational productivity, reduce medical costs, and
improve the quality of urban transportation services.
The results of the present work can be employed as a
basis for future planning in the field of occupational
health and designing ergonomic interventions in other
similar job groups.
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