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Abstract

Background and Objective: Pain and disabilities in the musculoskeletal
system can lead to reduced productivity and job turnover. The present
study aimed to assess the role of posture, as well as job satisfaction
and individual factors, in causing musculoskeletal pain and disabilities
among urban bus drivers.

Materials and Methods: In this cross-sectional study, 130 bus drivers from
Hamadan were investigated using a census method. Standardized
questionnaires were employed to assess musculoskeletal disorders
and job satisfaction. In addition, posture evaluation was conducted
using the RULA. Finally, the data were analyzed in SPSS software
(version 24) using T-tests, ANOVA, and Pearson correlations.

Results: The highest and lowest frequencies of pain in the past year
were related to the back (72.3%; n=94) and ankle (3.8%; n=5),
respectively. The mean body posture scores for the left and right sides
of drivers’ bodies were 5.85+1.14 and 6.06+1.05, respectively. The
intensity of pain and disability in the musculoskeletal system had a
direct relationship with age, work history, body mass index, and
posture score, and an inverse relationship with the mean of sleep
hours, exercise, and job satisfaction (P<0.05).

Conclusion: Severity of pain and disability in the musculoskeletal system
was associated with drivers’ posture score, age, work experience, body
mass index, exercise habits, shift work, hours of sleep, and level of job
satisfaction. The findings of this study can inform interventions aimed
at enhancing the musculoskeletal health of bus drivers.
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Extended Abstract

Background and Objective

Workplace environments present both positive
and negative aspects for employees. While work
can contribute to personal growth and vitality,
exposure to hazardous factors in the workplace
also poses threats to workers. Among various
professions, driving is one that faces multiple
hazardous and stressful factors—chemical,
physical, psychological, and ergonomic—during
work shifts [1-3]. Musculoskeletal disorders
(MSDs) have gained increased attention from
researchers in recent years. Any pain,
inflammation, or functional impairment of
joints, ligaments, muscles, and other related
areas is classified as an MSD [4-8]. Various
factors contribute to these disorders, including
individual characteristics and lifestyle, as well as
job-related duties [9-12]. Among work-related
factors, poor posture is a well-known cause of
pain and disability in the musculoskeletal
system. Depending on the nature of their tasks,
individuals adopt different postures [13].
Although numerous studies have investigated
the factors influencing  musculoskeletal
disorders in various occupational groups, less
attention has been paid to urban bus drivers.
Therefore, this study, recognizing the
importance of the issue and the lack of sufficient
results in this area, aims to examine the
prevalence of pain and disability in the
musculoskeletal system among urban bus
drivers in Hamadan and its association with
body posture, along with certain individual and
organizational factors.

Materials and Methods

This cross-sectional study was conducted in July
and August of 2023 in the city of Hamadan. The
study population consisted of all urban bus
drivers employed in this city. Given the limited
number of participants (approximately 200
drivers), a census method was used. All eligible
drivers (with at least one year of work
experience, not engaged in part-time
employment in another profession, no history of
non-work-related musculoskeletal injuries or
fractures, and no underlying conditions
affecting the musculoskeletal system) were
invited to participate. Ultimately, 130 drivers
who met the initial criteria agreed to participate
in the study.

To conduct the research, a questionnaire
containing  personal and  organizational
information was used. Information about the
buses, including their type (brand and model)
and the type of driver's seat (equipped with new
air-suspension seats or older, simple seats), was
also recorded. Job satisfaction among the
drivers was assessed using the standardized Job
Descriptive Index (JDI) questionnaire, whose
validity and reliability had been confirmed in
previous studies [14]. In addition, utilizing the

Nordic Musculoskeletal Questionnaire (NMQ)
and a body map, three questions were asked
regarding  nine  major areas of the
musculoskeletal  system, including pain
experienced in the past week, as well as
disability and absence from work due to pain in
the specified area.

After collecting the questionnaire data, the
drivers' work cycles were examined, and one of
their working postures was selected for
ergonomic evaluation. Subsequently, the
selected posture was assessed using the Rapid
Upper Limb Assessment (RULA) method [15].
This method provides a final score, representing
a snapshot of the posture, force, and movement
involved [16].

Following data cleaning and removal of outliers
or incomplete responses, and after verifying the
normal distribution of the data, the research
data was analyzed using mean comparison tests
(independent t-test and ANOVA), Pearson
correlation, and linear regression in SPSS
version 24.

Results

The average age and work experience of the
drivers in this study were 44.93 + 7.87 years and
13.98 = 6.52 years, respectively, while the mean
body mass index (BMI) was 26.82 + 2.86 kg/m . The
average daily sleep duration among the drivers
was 6.1 = 0.91 hours. Only 44 drivers (33.8%)
engaged in daily exercise. Most drivers (84, or
64.6%) worked 8-hour shifts, while the remaining
drivers worked 12-hour shifts. The majority of the
buses studied were Mercedes-Benz models
(62%). About 44% of the buses did not have air-
suspension seats. The average engine age of these
buses was 10.80 + 4.22 years. The results of the job
satisfaction  assessment showed that this
organizational factor was unfavorable in 54 drivers
(41.5%), moderate in 54 drivers (41.5%), and
favorable in 22 drivers (16.9%).

The average posture scores for the drivers' left
and right sides were 5.85 + 1.14 and 6.06 = 1.05,
respectively (with minimum and maximum
scores ranging from 4 to 7 on both sides). The
highest and lowest frequencies of pain in the
past year were in the lower back (94 drivers, or
72.3%) and the ankle (5 drivers, or 3.8%),
respectively. The most common complaints of
pain in the past week were related to the lower
back (53 drivers, or 40.8%) and the upper back
(94 drivers, or 72.3%), which were also the most
common areas of disability (40 drivers, or 30.8%,
and 16 drivers, or 12.3%, respectively).

The average score for pain intensity and
musculoskeletal disability among the drivers
was 5.67 £ 6.15, with the highest score being for
lower back pain (1.44). Correlation tests showed
adirect and significant relationship between age
(r = 0.67), work experience (r = 0.56), BMI (r =
0.55), and RULA score (r = 0.58) with
musculoskeletal pain intensity and disability in
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the bus drivers (P < 0.01). It was also found that
musculoskeletal pain intensity and disability had
an inverse and significant relationship with the
average daily sleep duration (r = -0.43, P < 0.05).
A comparison of the average pain intensity and
disability in the musculoskeletal system showed
that drivers using simple seats had a higher
average pain and disability score compared to
those using air-suspension seats. Furthermore,
drivers who did not exercise regularly reported
higher pain intensity than those who engaged in
regular  physical activity. Regarding job
satisfaction, one-way ANOVA results showed that
drivers with higher job satisfaction reported lower
levels of musculoskeletal pain and disability
compared to the other two groups. These
differences were statistically significant (P < 0.05).

Discussion

In the present study, an effort was made to
examine one of the common issues among bus
drivers, titled “Musculoskeletal Pain and
Disability and Its Relationship with Certain
Individual and Organizational Factors.” Overall,
the study results showed that pain and
discomfort in the lower back had the highest
prevalence among drivers, with 72.3% of them
reporting lower back pain in the past year. After
the lower back, neck pain and discomfort were
the most frequently reported, with a prevalence
of 59.2%. Similarly, Yasobant et al. [17] also
reported the lower back and neck as the most
common areas for pain. Previous studies have
identified aging and excess weight as risk factors
for an increased likelihood of musculoskeletal
disorders. Taghizadeh et al. also found a
significant  correlation between age and
discomfort in the shoulders and hands of bus
drivers [18]. Physiologically, aging can reduce
work capacity and place additional stress on the
musculoskeletal  system [19].  Prolonged
exposure to certain occupational hazards, such
as vibration, may exacerbate this issue.

Nazarian et al.'s study also indicated a significant
relationship  between vibration and the
occurrence of musculoskeletal disorders in
drivers [20]. According to the present study, there
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was a negative and significant correlation
between musculoskeletal pain intensity and
disability and the average hours of daily sleep
among drivers. Sleep, both in terms of quantity
and quality, is a key factor for body recovery and
the prevention of stress accumulation. Sleep is
one of the critical elements in the driving
profession, as it can influence fatigue and affect
the occurrence of accidents [21]. Therefore, it is
essential to identify the factors that influence the
quantity and quality of sleep among drivers and
implement effective interventions in this regard.
The current study found that the intensity of
musculoskeletal pain and disability was higher in
drivers with greater job satisfaction compared to
those with moderate or low job satisfaction. Given
that this study was designed as a cross-sectional
study, it is not possible to establish a causal
relationship between the two variables, namely
musculoskeletal disorder intensity and job
satisfaction level. However, based on some
studies, higher levels of job satisfaction have been
associated with reduced job-related stress [22].
This study aimed to present a profile of
musculoskeletal pain and disability, along with
some of the factors influencing it, among urban
bus drivers. The findings of this study can serve
as a basis for ergonomic interventions to
improve working conditions and reduce
musculoskeletal disorders in bus drivers.

Conclusion

The highest prevalence of pain and disability
was observed in the lower back and neck areas.
The results of this study showed that the
intensity of musculoskeletal pain and disability
in drivers had a positive and significant
correlation with posture score, age, work
experience, and body mass index, and a negative
and significant correlation with the average
hours of daily sleep. It is recommended that
future, larger-scale studies be designed to more
precisely identify the factors influencing the
onset of musculoskeletal pain and disability and
to determine the contribution and effect size of
each factor.
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