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Professional driving is associated with high rates of occupational musculoskeletal
disorders (OMSDs). The objective of this study was to assess the prevalence of OMSDs among
drivers and office workers of taxi industry in Jeddah city. A detailed custom-made questionnaire
was used that included socio-demographic and occupational characteristics of subjects together
with OMSDs prevalence rates. In this research, 173 subjects participated of which 70.5% were
drivers and 29.5% were office workers. Standard Nordic Questionnaire (SNQ) was used to
assess 1-year and 1-week prevalence rates of OMSDs in nine body regions. 1-year and 1-week
reported prevalence rates of OMSDs among taxi drivers were 85.3 and 51.6%, while among
office workers were 52.9 and 31.4%, respectively. The highest self-reported prevalence rates
of OMSDs for taxi drivers were found for the lower back (60.7%) and lowest rates for the
elbow (14.8%). Whereas, among office workers, the highest prevalence rates were found for
the lower back and knee (29.4%) and lowest rates for feet/ankle (2.0%). The chi-square test
found significant correlation between being immigrant (p=0.038), hours of driving per day
(p=0.002), number of working days per week (p=0.000) with 1-year prevalence of OMSDs,
while job experience (p=0.006), hours of driving per day (p=0.004) and break during work
(p=0.029) showed significant correlation with perceived 1-week prevalence of OMSDs among
taxi drivers in Jeddah.
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Work-related or occupational
musculoskeletal disorders (OMSDs) include
damages to neck, shoulders, elbows, wrist, back,
hand and wrist bones, nerves, muscles and tendons,
tendon sheaths, and synovial lubrication of tendon
sheaths. OMSDs represent a collection of health
problems that are more common in working class
than the general population in society'>. OMSDs
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cause employee disability, workers reduced
work competence and lost wages. In developing
countries, OMSDs result in huge economic losses
in terms of workers’ payment losses, health
expenses, and efficiency losses'3, Complaints
related to OMSDs are defined as pains, aches or
discomfort experienced in different body regions
that continued for at least 2 to 3 working days
during the past week or year'’.

Despite the well-documented facts that taxi
drivers are more prone to musculoskeletal disorders
(MSDs) than other professional drivers due to a lot
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of workload factors, their musculoskeletal health
has not been studied extensively as compared to
other drivers®. They face special lifestyle challenges
and distinctive professional demands, making them
more vulnerable to MSDs, hypertension, diabetes
and cardiovascular problems®. Taxi drivers come
across injury, violence threats and even murder® .
According to Hagen (2005) in Oslo, Norway taxi
drivers of prominent taxi organizations encounter
on average 40 incidences of serious violence each
year'®. About 400 taxi drivers are injured on the job
annually, mostly through assaults''. Taxi drivers
are over 20 times more likely to be murdered on
the job than other workers. The Bureau of Labor
Statistics’ (BLS) USA data indicates that annual
homicide rates for taxi drivers were 19 per 100,000
workers, 30 times more than the national average
for all workers'%.

According to National Institute of
Occupational safety and Health (NIOSH), USA
taxi drivers face many risk factors such as
money exchange, operations of early morning
and late night, lone working, personal public
interaction'?. A study of USA drivers concluded
assault, injury, violence, violence threats, crime
and robbery as major risk factors, which may
cause psychosocial and traumatic stress®'*. Many
physical factors causing MSDs among drivers have
been documented like lifting', seating postures for
long time'?, whole body vibration'®, psychosocial
risks®!’, and injuries during collisions and
accidents'®!"®. Taxi drivers work in confined space
which poses a postural strain on lumbar spines as
have been proved through biomechanical studies.
Some other work stressors in macro environment
influencing taxi drivers are air pollutants violence
and psychological strains®’.

An epidemiological study of Chen et al.
(2004) showed that prevalence of OMSDs is more
among taxi drivers than other drivers®. Whole body
vibration is linked with extensive driving'***2!,
More time behind wheels is a proved risk factor
for inducing MSDs among taxi drivers evidenced
by a Taiwan study®'’. According to Institute of
Occupational Safety and Health (IOSH) Taiwan
survey study employing modified version of
NMQ professional drivers experience prevalence
of knee pain higher than the national average®®.
Raanaas and Anderson (2008) conducted a survey
of musculoskeletal complaints using Standardized

Nordic Musculoskeletal Questionnaire (SNMQ)*°
of Norway taxi drivers proved 1-year prevalence of
knee pain was higher than that among the reference
group from the local community (29% vs 25%,
respectively)®. In a Nigerian study by Ojo et al.
(2014), 77% of studied drivers reported MSDs
including lower back pain (50.5%) as the most
frequently cited body part among studied cohorts?.
Taxi drivers are subjected to lengthy periods of
relative inactivity while sitting and driving together
with having to do high physical work often loading,
unloading, securing and tire chains installation.
Furthermore, sitting for longer hours in the small
space subjects drivers to full body vibration, which
is undoubtedly a risk factor for musculoskeletal
problems especially lower back pain problems'é%.
The vulnerability of this occupational group would
be even higher in Jeddah due to harsh climatic,
geographic and working conditions as well as their
sociodemographic background as the majority of
drivers are migrants.

There is no study published on prevalence
of OMSDs in taxi industry workers in Jeddah city.
The aim of this study was to assess the prevalence
of OMSDs among taxi drivers and office workers
in Jeddah, Kingdom of Saudi Arabia (KSA).
Moreover, the risk factors to MSDs such as age,
driving hours and days, sleep times, rest breaks,
marital status, ethnicity, insurance facilities, and
psychosocial hazards are discussed. The research
outcomes are important for ergonomists, OSH
practitioners, drivers, transportation unions and
associations, researchers and other stakeholders.
An ergonomic based intervention program can be
developed on the basis of the study findings.

MATERIALS AND METHODS

Instrument

Information on the prevalence and pattern
of OMSDs was obtained from participants using
the Standardized Nordic Questionnaire (SNQ)*.
The SNQ included a drawing with nine anatomical
regions clearly marked. Respondents were asked
if they “ever had trouble in the past 1 year (ache,
pain, or discomfort)” around five different upper
quadrant body regions (neck, shoulder, elbow,
wrist/hand, and upper back) and four different
lower quadrant body regions (lower back, hip/
thigh, knee and ankle/feet). Similarly, respondents
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were also asked to report the 1 week perceived
trouble (ache, pain or discomfort). Furthermore,
respondents who had such troubles in the past 1
year were asked if such troubles prevented them
from doing their normal job, so to measure the job
lost days due to perceived MSDs. Point prevalence
(1 week) and period prevalence (1 year) were
reported by subjects. Number of hospital/doctor
visits by respondents due to MSDs were also
asked to report in the custom based supplementary
questionnaire.

A pre-validated standardized Nordic
Musculoskeletal Questionnaire (NMQ) was used
for this survey study** along with custom developed
demographic based supplementary questionnaire to
gain the data on different influences and possible
risk factors for MSDs. The survey method is a
popular and common strategy in social sciences®
26, Although assessing MSDs using NMQ is not as
valid as clinical examination, but it has been used
widely and its validity and reliability is acceptable
and has been tested and reported in many studies?’.
NMQ questionnaire has been developed by
Nordic researchers for screening MSDs, as a part
of ergonomic programs and for epidemiological
studies of MSDs?. Numerous studies have used
a modified form of standardized NMQ?*?° and
proved it to be an accepted and reliable method for
assessment of MSDs!19-20.2430-33 * Algo, a translated
version of NMQ has been used in many studies
and found reliable and valid'***. A pilot study
was conducted to validate the process, to identify
challenging elements and to review ease, clarity
and questionnaire completion average time*.
The reliability of the questionnaire was checked
with Corn Balch test, the alpha value of trial was
0.562, which indicates that the variance of scores
is reasonable?’.

In our study, the custom-made
questionnaire contains different socio-demographic,
personal and occupational questions to screen out
the effect of different factors on the OMSDs of taxi
drivers and office workers. Socio-demographic
data (nationality, age, educational level, working
experience, marital status, resident status, insurance
facilities and taxi ownership) were recorded and
weight and height of participants were measured
for BMI using standard methods*. Exposure to
driving was covered by the questions: working days
per week and working hours per day. Smoking was

not included because it is unlawful to smoke in taxi
according to local regulations of KSA, so drivers
don’t smoke in their taxis. Possible questions about
socioeconomic status or income, an experience of
violence, threatened, being attacked while at work
could not be included as being too sensitive and
intrusive of privacy.

Study Participants

Taxi drivers and office workers (managers,
clerks, helpers, mechanics, sweepers and owners) in
the taxi industry having similar socio-demographic
background were included in this study. The
following conditions were set for participants to
become study part. Only those drivers who are
full-time drivers, having at least 1-year experience,
aged 18 years or above, who gave informed
consent, who have no history of musculoskeletal
surgeries, joint replacements, musculoskeletal
problems (i.e. scoliosis, kyphosis), inflammatory
diseases and rheumatoid arthritis.

We employed nonexperimental, non-
clinical case-control quantitative study to ascertain
if there is any relationship exists between set
variables and ascertain a cause and effect between
these variables in relation to perceived or actual
OMSDs whether work exacerbated or work related
amongst taxi drivers and office workers®. We used
self-administered as well as assisted questionnaire
completion method being most suitable for the
descriptive method of data collection, this is
confidential, accurate as well as yield greater
results*®.

Study Area

KSA is one the most devout and wealthiest
country in the world*. Due to economic boom
and development works in previous decades,
transportation sector has become a good economic
sector employing around 363 thousand persons,
where drivers make a substantial part*. Jeddah,
the second largest industrial and developed city of
KSA, having estimated population of around 4.03
million, where expatriates are more than the local
population®. It is the administrative head quarter
of Makkah Mukarramah region*. In KSA, there
are around 1,357 taxi companies, with 43,000
taxis, 33% of which are running on Jeddah roads*.
Jeddah being gate to Makkah, the holiest site in
Islam is full of worshippers round the year, so
taxi business is good and attracts many. Jeddah is
the main gate of pilgrimage and visitors to KSA,
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situated at Eastern Coast of the Red Sea at Latitude
29.2° North and Longitude 39.7° East®.

Driving is arisky occupation as evidenced
by stated facts. So the drivers are more prone to
safety and health hazards than many other sectors
in KSA and more prone than drivers in other part
of'the world. Most taxi drivers are Indian, Pakistani
or Yemeni nationals*. Drivers work day and night
with the only purpose of earning bread and living.
This makes them a one of the most vulnerable
occupational groups to study. This is the first kind
of its study not only in Jeddah but in KSA.

Data Collection

An introduction letter, having study
details and permission for conducting the study
was taken and approved by the department of
Environmental Sciences, Faculty of Meteorology,
Environment and arid Land Agriculture, King
Abdulaziz University (KAU), Jeddah. This study
was reviewed and approved by the Institutional
Review Committee of Faculty of Meteorology,
Environment and Arid Land Agriculture and
Research Ethics Committee KAU Hospital, Jeddah
KSA.

A risk assessment was made prior to
study for the safety of researchers and study
subjects. Each driver was individually briefed in

their native language (Urdu or Arabic) regarding
questions, the purpose of study and protocol of
keeping their information confidential. Almost
80% of the study subjects were native Urdu
speaking from South East Asia, questionnaires
were filled by participants under the supervision
of leading author a native Urdu speaker. Each and
every question of the questionnaire was briefed in
a non-leading manner to maintain interpretation
standardization. Even some additional questions
were asked to subjects for making answer/response
more representative. Some subjects who were
graduate and knew the English language well,
SNQ were self-administered to them, under the
researcher supervision. Urdu version of SNQ is
not available, although SNQ translated versions
have been successfully used in many studies'***.
Data analysis

IBM version of SPSS Statistics 20.0
(IBM Corp., Armonk, NY, USA) was used for
data analysis. Data were summarized using
descriptive statistics including max, min, mean, and
distribution frequency was used for summarizing
data results. Chi-square test was used to study the
associations between OMSDs prevalence and each
of sociodemographic and occupational factors. The
significance level (p-value) was set at 0.05.

Table 1. Socio demographic characteristics of Cohorts.

Personal characteristics N (%)
Job type Employee drivers 103 (59.5)
Owner drivers 19 (11.0)
Office Worker 51(29.5)
Age of subjects 18-30 50 (28.9)
31-40 90 (52.0)
More than 40 33 (19.1)
Residence status Immigrant 133 (77.3)
Local 39 (22.7)
Education level Primary 62 (35.8)
Secondary 94 (54.3)

College 17 (9.8)
Job experience 1-10 56 (32.4)
11-20 83 (48.0)
More than 20 34 (19.7)
Marital status Unmarried 23 (13.3)
Married 131(75.7)
Divorced 19 (11.0)

Hours of sleep per day 5 or less than 5 13 (7.5)
6 78 (45.1)

7 or more than 7 82 (47.4)
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RESULTS

Response Rate, Demographics, and Personal
Factors

We contacted 225 study subjects,
including taxi drivers and office workers. 25 denied
participation while 14 terminated study for personal
reasons and 13 responses were incomplete so
excluded from the study. Leaving 173 complete and
evaluable questionnaires, indicating a response rate
of 76.9% (Figure 1). The percentage of employee
taxi drivers, owner drivers and office workers
were 59.5% (103), 11% (19) and 29.5% (36)
respectively. The participant’s age range was 18-
30(28.9%), 31-40 (52.0%) and above 40 (19.1%).
Among the subjects, 77.3% were immigrant and
22.7 % were local residents, their education level
was as primary 35.8%, secondary 54.3%, and
college level 9.8%. 75.7% were married, 13.3%
were unmarried and 11% were divorced/widowed.
The job experience of 32.4% study subjects was
between 1-10 years, 48.0% between 11-20 years
and 19.7% had more than 20 years of experience,
as shown in Table 1.
Occupational Factors

The occupational characteristics such as
working days per week, working hours per day,
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Fig. 2. Occupational MSDs prevalence rate in cohorts
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breaks, job satisfaction and stress levels together
with body weight and heights for both drivers and
office workers are given in table 2. It was found
that 80.3% taxi drivers work 7 days a week whereas
only 7.8% oftice workers work for 7 days a week,
while 86.3% office workers work 6 days a week.
Among taxi drivers 68.0% work more than 12 hours
per day while no office worker works more than 12
hours per day, 54.9% of office workers work only
8-10 hours daily. Job satisfaction level was higher
(74.5%) amongst office workers than taxi drivers
(47.5%). Similarly, the work stress levels were
higher in taxi drivers than office workers, 35.3%

AHMAD et al., Biosci., Biotech. Res. Asia, Vol. 14(2), 593-606 (2017)

reported having stress often and 50.9% sometimes,
compared with 21.6% and 45.1%, respectively. The
average weight and height of drivers and office
workers were 91.1 and 85.3 kg, 170.9 and 171.6
cm, while average BMI for both groups were 26.74
and 24.88 kg/m? respectively. A brief breakdown
of the study cohorts’ responses is given in table 2.
Prevalence Rate of Occupational Musculoskeletal
Disorders (OMSDs)

Among taxi drivers, the estimated 1-year
prevalence of MSDs was 85.3% (i.e., 104 out of
122) while 1-week prevalence was 51.6%. Also
the prevalence of the different MSD domains

Table 2. Occupational characteristics results of cohorts

Occupational characteristics Drivers Office workers
N (%) N (%)
Work days per week 5 4(3.3) 3(5.9)
6 20 (16.4) 44 (86.3)
7 98 (80.3) 4(7.8)
Work hours per day 8-10 10 (8.2) 28 (54.9)
10-12 29 (23.8) 23 (45.1)
More than 12 83 (68.0) 0(0.0)
Job satisfaction No 64 (52.5) 13 (25.5)
Yes 58 (47.5) 38 (74.5)
Work stress Often 43 (35.3) 11 (21.6)
Sometimes 62 (50.9) 23 (45.1)
No 17 (14.0) 17 (33.3)
Break during Job 82 (67.2) 43 (84.3)
Weight kg (mean) 91.05 85.25
Height cm (mean) 170.9 171.6
BMI kg/m? (mean) 26.74 24.88

Table 3. Occupational MSDs prevalence rate in cohorts

Prevalence rate Drivers N (%) Office workers N (%)
1 Year 104 (85.3) 27 (52.9)
Neck 64 (52.5) 14 (27.6)
Shoulder 46 (37.7) 10 (20.0)
Upper back 47 (38.5) 12 (23.5)
Elbow 18 (14.8) 2(3.9)
Hand/Wrist 22 (18.0) 2(3.9)
Lower back 74 (60.7) 15 (29.4)
Thigh 45 (36.9) 6(11.8)
Knee 57 (46.7) 15(29.4)
Feet/Ankle 23 (18.9) 1(2.0)
1 Week 63 (51.6) 16 (31.4)
Work prevention 43 (35.3) 7(13.7)
Work prevention days 42 (34.4) 5(9.8)
Hospital visits 44 (36.1) 6 (11.7)
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were lower back pain (60.7%), neck (52.5%),
knee (46.7%), upper back (38.5%), shoulder
(37.7%), thigh (36.9%), feet/ankle (18.9%), hand/
wrist (18.0%) and elbow (14.8%) pains as shown
in Figure 2. Among office workers, the estimated
1-year prevalence of MSDs was 52.9% while
1-week prevalence was 31.4%. Also the prevalence
of the different MSD domains were lower back pain
(29.4%), knee (29.4%), neck (27.6%), upper back
(23.5%), shoulder (20.0%), thigh (11.8%), hand/
wrist (3.9%), elbow (3.9%) and feet/ankle (2.0%)
(Table 3).

The 1-year (period prevalence) data
indicates that in the lower quadrant of body lower
back disorders (60.7%) were the most common
reported MSD among taxi drivers. Further in the
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lower quadrant knee (46.7%), thigh (36.9%) and
feet/ankle (18.9%) were commonly affected as
reported by drivers. The period prevalence rate of
lower back disorders was significantly associated
with drivers work stress (p=0.018) only, the drivers
with more work stress affected more and vice
versa other socio-demographic and professional
parameters were not significantly associated with
lower back disorders. Also the period prevalence
of OMSDs in the thigh was significantly associated
(p=0.028) with age of drivers. Likewise, period
prevalence of OMSDs in knee was significantly
associated (p=0.042, 0.001, 0.009) with resident
status, work hours and work stress respectively as
shown in table 4. Interestingly job type (employee
drivers, owner drivers), working experience, work

Table 4. Prevalence of lower quadrant OMSDs among drivers and
their association with personal and occupational factors

Factors Lower back Hip/thigh Knee Ankle/feet

N % P N % P N % p N % P
Job type
Employee driver
Owner driver 65 63.1 0.197 38 369 0997 50 48.5 0384 20 194 0.71

9 47.4 7 36.8 7 36.8 3 15.8
Ag(y)
18-30 24 57.1 14 333 21 50 8 19
31-40 35 61.4 0.806 17 29.8  0.028 25 439 0.827 9 15.8  0.566
Above 40 15 65.2 14 60.9 11 47.8 6 26.1
Residence
immigrant 60 62.5 0339 35 36.5 0.966 47 49  0.042 19 19.8  0.667
Local 13 52 9 36 10 40 4 16
Experience
10-Jan 22 47.8 13 28.3 16 34.8 7 15.2
20-Nov 35 70 0.073 20 40 0267 28 56 0.107 10 20 0.689
Above 20 17 65.4 12 46.2 13 50 6 23.1
Work Break
Yes 50 61 0918 12 30 0271 40 48.8 0514 17 20 0.447
No 24 60 13 40.2 17 42.5 6 15
Work days
5 1 25 0 0 1 25 1 25
6 9 45 0.079 8 40  0.293 7 35 0319 3 15 0.856
7 64 65.3 37 37.8 49 50 19 19.4
Work / day
8-10h 4 40 5 50 5 50 3 30
11-12h 13 448  0.29 7 241  0.217 5 17.2 0.001 4 13.8  0.52
Above 12h 57 68.7 33 39.8 47 56.6 16 19.3
Work stress
Often 28 65.1 0.018 14 326 0243 18 41.9 0.009 8 18.6  0.69
Sometimes 41 66.1 27 435 36 58.1 13 21
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break observed and working days per week were
not associated significantly with lower quadrant
OMSDs.

The period prevalence results showed that
in the upper quadrant of neck disorders (52.5%)
were the most common reported MSD among taxi
drivers. The other effected body regions in the
upper quadrant are upper back (38.5%), shoulder
(37.7%), hand/wrist (18.0%) and elbow (14.8%).
As shown in table 5. The period prevalence rates
in the most commonly reported upper body
quadrant of neck were not significantly associated
with any socio-demographic and occupational
characteristics. The prevalence rate in upper back
was significantly associated with work experience
(p=0.003) and rest breaks (p=0.011) observed by
drivers. Also, period prevalence of OMSDs in
wrist/hand was nearly significant (p=0.057) with
rest breaks. The drivers who observe rest breaks
are less likely to have OMSDs than the drivers who
don’t rest while at the job.#
Activity Limitation and Hospital Visits

Work prevention and activity limitation
due to OMSD was 35.3% and 13.7% among
drivers and office workers respectively. Also,
34.4% drivers and 9.8% office workers reported
work prevention days in 1-year due to OMSDs.
Hospital or doctor visits for redressal of OMSDs
were 36.1% and 11.7% among drivers and office
workers respectively.
Determinants of MSDs

In Pearson chi-square test being immigrant
(p= 0.038), hours of driving per day (p=0.002),
number of working days per week (p=0.000) were
found to be significantly associated with 1-year
prevalence of MSDs among taxi drivers while
job experience (p=0.006), hours of driving per
day (p=0.004) and break during work (p=0.029)
were the significant variables which shows
significant association with perceived 1 week
MSDs prevalence among taxi drivers in Jeddah.

DISCUSSION

Current research objective was to
determine the frequency of OMSDs in taxi drivers
and office workers and further to investigate the
association of some risk factors with MSDs in
taxi drivers. Study results revealed that prevalence
of MSDs in cohorts are very high and more than

half of cohorts experienced MSDs in the last 1
year. In this study, taxi drivers were more likely
to develop MSDs as compared to office workers
in taxi industry. The I-year prevalence rate for
drivers was 85.3%, while it was 52.9% for office
workers. Similarly 1 week (point) prevalence rates
for drivers and office workers were 51.6% and
31.4% respectively.

The highest pain reported body region
was lower back (60.7%), while the lowest reported
region was elbow (14.8%) among drivers in last
1 year. Whereas, the maximum and minimum
pain reported regions for office workers were
lower back (29.4%) and ankle/feet (2.0%)
respectively. The findings from our study are in
agreement with various other studies'***. Our
study findings indicates that drivers experience
more MSDs than office workers in the last one
year as well as in the last week. It can be explained
that more disorders in drivers may be due to
physical work load i.e. handling of luggage etc.
prolonged driving duration, repetitive movements,
forceful exertions, prolonged sitting in a micro
taxi environment, whole-body vibration, and
psychological occupational stressors. Furthermore,
upper extremity disorders may be the result of
the arms and neck posture, repetitive upper-limb
activity and hand—arm vibration''"#.

MSDs are exceedingly prevailing among
drivers, varying between 53% and 91% in different
parts of the world®*>4*47. However, no study has
been done on this occupation in KSA. Besides the
fact that this is a highly vulnerable occupational
group due to many reasons like being immigrant,
they work as self-employed, they work 7 days a
week, most of them work more than 12 hours, and
they work round the year in an air conditioned taxi
as the average temperature didn’t fall below 30°C
round the year. Some other challenges related to
this occupation in KSA are heavy traffic and high
accidents rates as reported by Mansuri (2015)*.
According to study road traffic accidents accounts
for 19 deaths daily, and 4 injuries every hour*®.
Road traffic fatalities are more than in Australia,
UK and USA*® which claim 4.7% mortalities
of all mortalities. The country ranks high in the
accident to death ratio in high-income countries
and is considered to be the one of the main cause
of death for 16-30 year old males™-'. All these facts
make driving a risky occupation which can cause
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psychosocial hazards and risks for drivers.

In this study, lower back pain was the
highest reported prevalent symptom, occurring in
60.7% of the taxi drivers in Jeddah. This prevalence
rate is higher than the prevalence rates (45.8-59%)
reported among Caucasians®!*?'*2 and among
African where the prevalence rates were found to be
between 30.7-34.3%*3*. Increased probability of
developing MSDs with increased driving duration
in hours per day, as well as working days per week,
were observed among the participants in this
study was significantly associated with increased
risk of MSDs. The drivers in Jeddah reported
that they work for longer durations (80.3% work
7 days a week, 68.0% work daily more than 12
hours) while sitting in fixed position in a relatively
confined uncomfortable place and vibrating taxi
environment. Moreover driving seat offers little
room for flexing and movement of the limbs,
causing postural strain on the musculoskeletal
system. This can be uncomfortable and stressing
and thus aggravating susceptibility to MSDs.
Many researches on occupational driver’s proved
the association between MSDs and long hours and
duration of driving. For example, a Taiwan study of
Taipei taxi drivers reported that driving more than
10 hours per day is significantly associated with
risk of knee disorders in drivers®. The increased
prevalence of low back pain risks among taxi
drivers due to longer hours have been reported
by many studies like driving daily continuously
more than 4 hours', driving weekly more than 71
hours® and driving more than 20 hours per week™
was associated with high prevalence of low back
disorders. Among drivers, the employee drivers
were more likely to develop MSDs than owner
drivers probably because they have less control
over their working hours as reported by Abledu et
al. (2014) in Ghana*.

In our study, the correlation between
driving experience, work breaks during driving
and OMSDs was found to be significant among
taxi drivers, which is in agreement with previous
reported studies®'. Moreover, it has been proved
that psychosocial factors like work stress, job
dissatisfaction etc. have important role in causing
MSDs among taxi drivers'*?’. In our study, self-
perceived job stress was found to have highly
significant correlation with MSDs i.e. lower back
disorders (p=0.018) and knee disorders (0.009) in

the chi-square test, which is also in agreement with
study conducted by Abledu et al. (2014)*. Taxi
drivers may perceive stress while on road due to
dangerous driving activities like speeding, sudden
stops and speaking on the phone while driving by
other vehicle drivers on road etc*.

Generally, taxi companies in Jeddah
charge the drivers around SR150 ($40) per day
on average as their share for providing the car and
other facilities. However, various drivers reported
that they are not able to submit such amounts
sometime, consequently build the stress of being
fired. The drivers also reported that sometimes they
have to pay for the damages in case of accident
or traffic violations from their own pocket, which
cause extra stress especially amongst immigrant
drivers. Furthermore, other challenges other
psychosocial factors such as being immigrant,
job stress and home sickness may aggravate the
prevalence of OMSDs in Jeddah taxi drivers.
Contrary to reports in literature the BMI Index
and weight were not significantly associated with
OMSDs as having been cited in the cross-sectional
and cohort studies’*"’. This may be attributed
to sampling, methodological and population
differences.

Limitations

The current study depends on subjective
reporting for estimating the prevalence of MSDs
which can possibly be biased in some cases.
Furthermore, objective information regarding
nature of perceived MSDs, like reported MSDs
sidedness, the clinical significance of the association
between MSDs and driving hours, was unavailable.
Future studies should cover these limitations,
particularly investigation of MSD in relation
to early osteoarthritis and subsequent disability
among occupational drivers. The methodology
can be further enhanced considering other related
studies®®®'. As the study was conducted in the
winter season, due to harsh climatic and hot
weather conditions in summer the perceived MSDs
symptoms might vary among study subjects.
Shortcomings of the employed cross-sectional
design can be another limitation. Even though we
did employ a widely accepted and reliable NMQ, it
lacks comprehensive items for assessment of MSDs
severity. Also being questionnaire-based survey; it
might reflect attitude and perception of participants
for reporting musculoskeletal symptoms. Thus,
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the perceived prevalence of OMSDs among study
subjects in other regions might be different having
diverse attitudes and perception even though
exposed to a similar level of hazards and risks.
Recommendations

In order to protect driver’s health, they
need to be educated regarding ergonomics, risks of
continuous driving for long hours and not having
regular breaks, the motivation for physical exercise,
maintaining BMI and adaptation of healthy living
styles. For drivers, interventional plans should be
advocated which help in preventing or decreasing
OMSDs, these may include, education, awareness,
good sleep, use of ergonomically designed seat
cushions, regular medical checkups and early
detection and management of OMSDs. At the
national level, identifying and assigning work-
related diseases costs could outcome in substantial
savings for the National Health System. This
even can offer an incentive for the prevention of
such preventable reasons of diseases and hence
contribute to the sustainability of social systems.
Randomized clinical trials on the effects of personal
and professional factors on OMSDs are required.

CONCLUSION

The estimated 1-year prevalence rates
of MSDs were found to be 85.3% among taxi
drivers, while 1-week prevalence was 51.6%.
Also the prevalence of the different MSD domains
were lower back pain (60.7%), neck (52.5%),
knee (46.7%), upper back (38.5%), shoulder
(37.7%), thigh (36.9%), hand/wrist (18.0%), feet/
ankle (18.8%) and elbow (14.7%). Among office
workers, the estimated 1-year prevalence rates
of MSDs was 52.9% while 1-week prevalence
was 31.7%. Also the prevalence of the different
MSD domains were lower back pain (29.4%),
knee (29.4%), neck (27.4%), upper back (23.5%),
shoulder (20.0%), thigh (11.8%), hand/wrist
(4.0%), elbow (3.9%) and feet/ankle (2.0%). Work
prevention and activity limitation due to OMSD
was 35.2 and 13.7% among drivers and office
workers respectively. The study found high levels
of MSDs among taxi drivers in Jeddah, associated
with age, long working hours, residence status,
more working days, longer work experience,
perceived job stress and breaks during the job.
These findings call for preventive strategies and

safety guidelines in order to reduce the incidence of
MSDs in urban taxi drivers in Jeddah. This cross-
sectional study provides the baseline for elaborative
studies in the future. Occupational safety and health
management intervention should be carried out to
avoid adverse health effects among study subjects.
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