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Abstract

Background: Heavy vehicle drivers are at risk of musculoskeletal disorders due to risk factors that are present in their job.
The aim of this study was to investigate the prevalence and risk factors of musculoskeletal disorders in bus and truck drivers.
Methods: This cross-sectional study was carried out on 275 bus and 272 truck drivers using random sampling method.
Nordic Musculoskeletal Questionnaire (NMQ) was used to assess the prevalence of musculoskeletal disorders. All analysis
was performed by R software. Results: The mean age of bus and truck drivers was 42.74 and 39.76 years, respectively. In
total, 26.9% of bus drivers and 31.6% of truck drivers reported pain in one of their nine body parts at least once during the
previous year. The waist and knee with a prevalence of over 17% had the highest frequency. The results showed high
frequency of exposure to vibration and smoking in the both groups. About 61% of drivers in both groups reported lack of
job satisfaction. Conclusion: The prevalence of musculoskeletal disorders, especially low back pain in drivers was high. It
seems that the development of an appropriate program for improving occupational health in drivers especially ergonomic
interventions is necessary.
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Introduction

ork-related  musculoskeletal — disorders categorized musculoskeletal disorders as the second

(WMSDs) are one of the most important
groups of factors in the loss of working
time and increase in the direct and indirect costs in
industries. WMSDs are also one of the most
important  occupational  health  problems in
industrialized countries, and an important issue in

occupational ergonomics.1 The National Institute of

Occupational Safety and Health (NIOSH) has

most important workplace issue based on their
prevalence.” The issue of controlling and preventing
these disorders has become extremely important and
has attracted the attention of many researchers and
research institutes across the globe. The World Health
Organization has proclaimed 2000-2010 as the decade
of prevention of musculoskeletal disorders, and the

UK health and safety administration has recognized
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WMSDs as one of its priorities in improving
occupational health.” The most common symptom
associated with WMSDs is pain. In some cases, the
joint may be stff and dry, and the muscles are
stiffened. Musculoskeletal disorders a multifactorial
phenomenon and the prevalence and severity of these
disorders are age and sex dependent. However,
occupational and work environment features such as
applying force, awkward postures, duration of work,
sound and vibration co-exposure, cold and heat
stresses, psychosocial factors and genetic factors are
also other modifying factors.”

Design of an interventional program based on
genetic and demographic factors for prevention of
musculoskeletal disorders is not feasible.” Therefore,
workplace assessment and implementation of controls
based on workplace characteristics is more desired.
Drivers are faced with several risk factors which result
in high prevalence of WMSDs due to the unfavorable
working conditions. In particular, drivers of heavy
vehicles are in a constant posture for a long time,
facing vibration, sound, etc. During the last 50 years,
the health of this group of workers has attracted a lot
of attention and many empirical studies have been
carried out on them.® Previous studies focused on the
relationship between driving and prevalence of
symptoms in the back, lumbar disc degeneration.”

Despite large number of studies carried out on this
group of workers, there is no consensus on the
prevalence of WMSDs in them. The aim of this study
was to determine the prevalence of musculoskeletal
disorders and determine the possible risk factors
affecting its prevalence in bus and heavy vehicle

drivers in Iran.

Methods

This study was a cross-sectional study conducted in
2015 and 2016 at Isfahan intercity passenger terminals,
as well as cargo locations. The study was conducted
according to the codes of ethics and its design and
implementation process approved by university ethics

IRIUMS.REC

committee  (Registration  code:

24

1395.9411139005) The study population included
two groups of bus drivers and heavy vehicle drivers
(truck). The inclusion criteria were a) being an intercity
bus driver or truck driver, b) at least three years of work
experience, and ¢) driving regularly. Exclusion criteria
included a) having a second job, and b) having a history
of specific diseases and trauma (motor disabilities and
hereditary musculoskeletal pain). An informed consent
was given to drivers and they were asked to sign the
forms. The sample size was 540, assuming 0=0.05 and
=0.08 according to the literature search. The sampling
method was simple random sampling from two groups
of bus drivers and heavy vehicle drivers (truck). In total,
275 bus drivers and 272 truck drivers were investigated.
In this research, after selecting the samples, driver
data was collected by Nordic Musculoskeletal
Questionnaire (NMQ). NMQ is a standardized
research tool developed by Kuorinka et al. in 1987
and widely used in Denmark, Finland, Norway,
Sweden, and in various projects across the globe.*’ It
has also been validated and used in studies in Iran.’
The questionnaire used in this study consists of two
parts. The first part was related to information
regarding age, weight, height, specific disease history,
left or right hand history, exercise history and physical
activity, job satisfaction, vibration exposure estimation,
smoking, and work experience. The second part
of the questionnaire was completed for assessing
musculoskeletal disorders of drivers. In this section,
questions were asked to evaluate motor disorders in
different parts of the body for the past 12 months and
previous week. Data collection was performed in two
ways; a) through interviewing drivers and b)
completion of the questionnaires by drivers. All data

analyses were performed by R software.

Results
All participants in this study were males. Table 1

shows descriptive statistics about age, height, weight,
body mass index and work experience of bus and

truck drivers. About 65.1% of all participants were
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bus drivers and the rest of them were truck drivers. In
addition, 84.7% of the bus drivers and 88.6% of
truck drivers were right-handed. About 65.5% of bus
drivers and 64% of truck drivers stated that they have
regular physical activity. Table 2 shows the prevalence
of smoking in bus and truck drivers.

It was also found that 62.6% of bus drivers and 61%
of truck drivers have no satisfaction about their job. In
addition, 11.3% of bus drivers and 10.7% of truck
drivers stated that they were somewhat satisfied with
their work and eventually 25.1% of bus drivers and
28.3% of truck drivers were satisfied with their job.

Table 3 shows the exposure to vibration in bus and
truck drivers. According to the statistical analysis and
the results of the Mann-Whitney test, it was found
that there was a significant difference between the two
groups of bus and truck drivers in terms of exposure
to vibration (p<0.001). The results of NMQ indicated
that 26.9% of bus drivers and 31.6% of truck drivers
suffered from musculoskeletal disorders during the
past year and had experienced pain in one of their
limbs at least once. Table 4 shows the prevalence of
musculoskeletal disorders in the nine parts of the body
during the past year and during last one week in two
groups of bus and truck drivers.

The results of the Chi-square test for nine areas of
the body showed that the prevalence of
musculoskeletal disorders in the shoulders, back,
waist, thighs, knees and legs in the past year was
significantly different between bus drivers and truck
drivers (P<0.001). In addition, results of Spearman's
correlation test showed that there was a significant
relationship between the prevalence of musculoskeletal
disorders and vibration exposure. We also found
significant relationship between the prevalence of

musculoskeletal disorders and smoking (P <0.05).

Discussion

In the present study, the average body mass index
of both groups of drivers was slightly higher than 25,
which could be alarming and can be considered as a

warning for future overweight. Although more than

60% of both groups stated that they had physical
activity. Their relatively good body mass index (BMI)
and high prevalence of physical activity can prevent
occurrence of musculoskeletal disorders in this group
of workers. This study showed that despite the
non-significant difference in mean age and work
experiences between two groups, the rate of
musculoskeletal disorders was different. Bus drivers
with work experience ranging from 15 to 30 years and
truck drivers with work experience under 15-year shad
the highest prevalence of musculoskeletal disorders.
The results of this study indicate that the most
prevalent musculoskeletal disorders during the past
year were in the neck and waist for bus drivers and in
the lower back, knee and shoulder areas for truck
drivers. In fact, the prevalence of musculoskeletal
disorders in both groups was alarming. Regarding
these discomforts during the previous week, it was also
noticeable that drivers in both groups stated that they
experienced most problems in the waist and knee. In
some studies, it has been demonstrated that there is a
relationship between driving occupation and disorders

of the lower back, neck and upper extremities.'""

Table 1. Demographic characteristics of bus drivers (n=275) and
heavy vehicle drivers (n=272)

Demographic Bus drivers  Truck drivers

Characteristics Mean (SD) Mean (SD)

Age (year) 42.74 (9.54)  39.76 (10.79)
Height (cm) 170.71 (8.79)  172.86 (7.31)
Weight (kg) 7448 (11.58)  76.26 (13.21)
BMI (kg/m2) 25.56 (3.51) 25.52 (4.13)
Work experience (years) 15.94 (8.99) 14.77 (10.39)

Table 2. Distribution of smoking and exposure to vibration bus
drivers (n=275) and heavy vehicle drivers (n=272)

Factor Truck drivers Bus drivers
n(%) n(%)

Smoking status

Non-smoker 96(34.90) 159(58.50)
Less than one per day 76(27.60) 52(19.00)
One per day 88(32.00) 54(19.90)
More than one per day 15(5.50) 7(2.60)
Vibration exposure

Low 7(2.50) 24(8.90)
Moderate 84(30.50) 87(32.00)
High 179(65.10) 76(27.90)
Very high 4(1.50) 5(1.80)
Severe 1(0.40) 80(29.40)

25
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Table 3. The prevalence of musculoskeletal disorders in different areas of the body in the past year and past one week in the participants

Bus drivers Truck drivers
Body organs In past year In past month In past year In past month
n(%) n(%) n(%) n(%)

Neck 26.90(74) 3.30(9) 25.40(69) 8.50(23)
Shoulder 19.30(53) 3.60(10) 29.80(81) 6.60(18)
Elbow 5.80(16) 1.10(3) 8.10(22) 2.10(8)
Hand/wrist 5.80(16) 1.10(3) 8.10(22) 2.10(8)
Back 15.50(51) 3.60(10) 9.90(27) 1.10(3)
Waist 23.30(64) 16.70(46) 36.00(98) 15.40(42)
Hip/hips 2.50(7) 0.70(2) 8.80(24) 2.60(7)
Knee 17.50(48) 4.00(11) 31.60(86) 10.70(29)
Leg and ankle 8.00(22) 2.50(7) 14.30(39) 3.70(10)

In most studies on professional drivers, it seems
that the problem of back pain and upper limb
disorders are the most common types of
musculoskeletal disorders. A study on relationship
between musculoskeletal disorders and
occupational stress among truck drivers in Iran
showed that 88.5% of individuals during the
course of one year had musculoskeletal pain related
to their job in at least one of their organs. Also,
pain in the lower back and neck were the most
common complains.'” In other studies in
European countries, the incidence of back pain has
been reported among over 60% of drivers.'> '

The results of a study on taxi drivers in Japan
showed that 45.8% of the subjects had back
pain.” A study on truck drivers reported that the
incidence of back pain in one month was 53%."
Studies have also shown that musculoskeletal
disorders in drivers are more prevalent than other
occupations,'® and the most frequent of these
discomforts was low back pain.'” The findings of
the above study are in accordance with the results
of our study, suggesting that musculoskeletal
disorders, particularly low back pain, are serious
problems in most developed and developing
countries. In another important study on 300 taxi
drivers, it was found that the highest rate of
incidence of complains in lumbar region in the last
12 months."® A review study showed that driving

occupations requires activities that are common

risk factors of musculoskeletal disorders."” We also

26

found statistically significant difference between
the prevalence of shoulder, back, knee and leg
disorders in the group of bus and truck drivers.
The situation was worse for bus drivers only in the
back, while regarding the truck drivers, it was
much worse in the shoulders, waist, thighs, knees
and legs. Some probable causes may include the
fact that regular bus drivers have a more regular
resting-cycle, and most of the buses are
modernized and have more appropriate chassis and
seats, while many trucks have been used for
several years, and the comfort of their cabin and
seats are not acceptable. In this study, many truck
drivers did not have a regular work-rest cycle in
their daily working time. Another important
problem identified in this study was knee
discomfort. Driving occupation requires constant
and repetitive movements of the legs and joints,
and the contraction and extension of the knee
muscles in order to exert pressure on the pedal.
These regular movements in many cases cause pain
and discomfort to the knees and cause discomfort
and difficulty for drivers.
According to the previous studies,
musculoskeletal disorders of the upper limb may
be due to prolonged exposure to vibration and
driving.”” Studies have shown that there is a
relationship between back pain, vibration levels
and driving history.”’ The results of study on
Tehran Bus Company drivers showed that there is

several ergonomic health hazards in bus drivers
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routine jobs.”” A study in Sweden and the United
States showed that 50% of the surveyed drivers
reported low back pain and the most important
risk factor for back and neck pain, was prolonged
exposure to vibration, heavy lifting and frequent
manual handling.”” In this study, more than 59%
of drivers in both groups stated that they had high
exposure to vibration, which could be one of the
main risk factors for musculoskeletal discomfort in
drivers. A considerable point in this study is that
there was a statistical significant difference
between bus drivers and truck drivers in terms of
vibration exposure.

Smoking rates in both groups were high, especially
in bus drivers, of whom more than 65% were
smokers. The high rates of smoking of drivers can be
considered as one of the most important risk factors
associated with musculoskeletal disorders, which is
also considered in other studies. A study on the
prevalence of musculoskeletal pain in intercity bus
drivers showed that the highest prevalence of these
pains has been observed in the waist and neck
regions during the past 12 months. There was a
significant relationship between smoking and age
with pain in these areas in drivers.” We also found
in our study that the low job satisfaction in the
both groups of drivers. It indicates that the status of
psychosocial factors can contribute to observed
health effects.

Our study has several limitations. First of all, we
used subjective self-report method to measure our
outcome in the study. However, the NMQ used
extensively in researches, but it suffers from several
limitations. It is suggested that in future studies, use
more accurate exposure and outcome assessment
methods such as accelerometers and clinical
examinations to accurately measure ergonomic risk
factors and workload. Another most important
limitation of our study is its cross sectional nature.
Generally, with this design we cannot investigate

cause effect hypothesis. Use of prospective design

can enhance our insight in to this exposure
outcome relationship.

The results of this study showed that the
prevalence of musculoskeletal disorders, especially
back pain in bus and truck drivers is high.
Ergonomic risk factors in combination with other
risk factors such as overweight, smoking and
exposure to vibration can be considered as a serious
warning to the health of this group of workers.
Working in such an un-ergonomic situation can
lead to more serious complications and even
disability in drivers. It seems that further efforts are
necessary to control the risk factors such as
vibration, smoking and overweight for improving

the physical and mental health of drivers.
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