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Abstract

Background: Musculoskeletal symptoms are one of the most significant
occupational health problems worldwide. Different professional groups have
the chance to develop musculoskeletal symptoms in different areas of the body.
Most of the literature suggest that the prevalence of musculoskeletal symptoms
among occupational bus drivers are high in the area of neck, back, shoulders
and knees due to the factors of prolonged sitting, awkward posture, vibration
and anthropometric mismatch. However there is no published research about
occupational bus drivers from the perspective of ergonomics in Bangladesh.
So, this study will reflect the current status of occupational bus drivers in
Bangladesh.

Objectives: The purpose of the study is to investigate the musculoskeletal
symptoms prevalence and its associated risk factors among occupational bus
drivers in Bangladesh.

Method: A cross-sectional study among occupational bus drivers in Dhaka city
was carried out to accomplish the objectives of the study by using two
guestionnaires. First, the Standardized Nordic Musculoskeletal Questionnaire
was used to find out the prevalence of musculoskeletal symptoms. Second, the
Whole Body Vibration: Periodic Health Surveillance Questionnaire, for
physical risk factors identification. The investigator selected Convenience
Sampling Procedure for attaining the sample group. 105 occupational bus
drivers were adopted from Savar and Gabtoli area, who already had spent at
least 1 complete year in the driving profession in their current job.

Result: Out of the 105 occupational bus drivers, this study found neck, knees,
shoulders and lower back musculoskeletal problem to be very prevalent
(>45.0% to <62.0%) both in the past 12 months and the previous 7 days. A
large majority of participants (73.3%) faced difficulties doing their normal
activities in the previous 12 months. The investigator identified as major
physical risk factors are the number of years the participants had been driving,
the number of hours they drives everyday, the condition of the road, the driving
posture, vehicle jerk and jolt, vibration, awkward posture and the amount of
mechanical work they had to do. But this study established only age, regular
exercise and type of ground surface of road have the significant association
with musculoskeletal symptoms.

Conclusion: High prevalence of musculoskeletal symptoms, overall 85.7%
was recognized among occupational bus drivers. This should be further
investigated in prospective studies.

Keywords: Musculoskeletal disorder; Driving; Posture; Vibration; Low back
pain.
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CHAPTER1
INTRODUCTION

1.1. Introduction

Work-related musculoskeletal disorders (WRMSDs) are a subset of functional
disorder caused by numerous external factors such as occupational repetitive
movements, overexertion, force, awkward postures and vibration defined by Cheng,
Cheng and Ju, 2013; Kim et al. 2010; Sander, 2004. The musculoskeletal complaints
in the working population are one of the most worrying work-related health issues at
the current time (Parot-Schinkel et al. 2012). It is the second most frequently cited
disorder (Gyi, Sang and Haslam, 2013) and one of the leading causes of work-related
illness (Sang, Gyi and Haslam, 2011). But the incidence of musculoskeletal disorders
(MSDs) is not new, Berrandro Ramazzini the father of occupational medicine, first
introduced the common musculoskeletal disorders in the eighteenth-century and
nowadays its frequency varies from 10% to 25% stated in Sanders, 2004). The
prevalence rate of MSDs has increased four times since 20 years ago (Aghilinejad et
al. 2012).

According to the Occupational Safety and Health Research Institute, found in Kim et
al. 2010, the proportion of work-related musculoskeletal disorders among the total
agreed occupational diseases increased from 49.6% in 2003 to 76.5% in 2007.
Commonly, people reported musculoskeletal symptoms (MSS) were in the neck,
shoulders, upper back, lower back and hands or wrists (Obembe, Johnson and
Tanimowo, 2013; Uysal et al. 2012). As a developing country, in Bangladesh the
incidence of musculoskeletal symptoms in the spine, neck, shoulder and knee is only
now being reported, with incidence rates of 10.9/100 person per year (Haq et al.
2008). Occupational drivers are the one group likely to be considered as an at-risk
group for developing musculoskeletal disorders in several countries all over the world
(Alperovitch-Najenson et al. 2010; Prado-Leon, Aceves-Gonzalez and Avila-
Chaurand, 2008). So, it could be mentioned that the occupational bus drivers in
Bangladesh is a risk group and had the possibility of evolving musculoskeletal

symptoms but not strong evidence about this issue at all.

There is evidence that occupational drivers are particularly vulnerable to

musculoskeletal symptoms, reported by Sang, Gyi and Haslam, 2011. Another



epidemiological finding, by Raanaas and Anderson (2008) strongly supported that
professional drivers are at high risk for musculoskeletal pain. They were the high-risk
group for musculoskeletal disorders involving the spine, shoulder, knee and especially
the lower back (Alperovitch-Najenson et al. 2010; Chen et al. 2005; Massaccesi et al.
2003). There are numerous reports have a positive relationship between back pain and
driving (Magnusson et al. 1996) for an example, in Sweden and United States,
comparisons have been made between the effects of work-related driving and the
experience of pain in the lower back, neck and shoulder (Prado-Leon, Aceves-
Gonzalez and Avila-Chaurand, 2008). Symptoms of musculoskeletal in the lower
back have frequently been reported as being an increased risk among various
occupational driver groups including bus driver (Rehn et al. 2009; Okunribido,
Magnusson and Pope, 2008; Robb and Mansfield, 2007; Okunribido et al. 2007).
Urban bus drivers have been found to have high prevalence rates of back problems in

overseas studies (Szeto and Lam, 2007).

Factors responsible for developing musculoskeletal symptoms among occupational
drivers are environmental conditions, exposure to vibration, noise, prolonged sitting,
poor posture, repetitive motion and life style factors (Alperovitch-Najenson et al.
2010; Robb and Mansfield, 2007; Chen et al. 2005). The impact of musculoskeletal
symptoms seems to be dependent on both the intensity and duration of whole-body
vibration (WBV) exposure informed by Rehn et al. 2009. The drivers who drive for
longer periods of time, 20 hours or more per week, are the most susceptible to risks of
musculoskeletal disorder or symptoms (Sang, Gyi and Haslam, 2011). These
symptoms in bus drivers have also been associated with poor design and the

inadequate conditions of the work station (Ferandez-D’Pool et al. 2012).

1.2.  Background of the study

Work-related musculoskeletal disorders are caused by work activities, for example,
awkward postures, forceful and repetitive exertions, described by Spector, Adams and
Silverstein, 2011. Several epidemiological studies have reported a high percentage of
neck and upper limb disorders among workers in general and bus drivers in particular,
but very few studies have evaluated the prevalence of work-related musculoskeletal
disorders in the upper body quadrant in professional bus drivers (Alperovitch-
Najenson et al. 2010). Population surveys conducted in the USA and Canada have

both found that back pain frequency among drivers is ~1.6-2.0 times the reference
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prevalence. At the same time, similar observations on the high frequency of low back
pain and spinal disorders associated with driving have also been reported in both
developed and developing countries, such as India and Taiwan for bus drivers, truck
drivers and other professional drivers stated by Chen et al. 2005.

It has been suggested that many workplace physical factors, for example whole-body
vibration, prolonged seating postures, lifting, awkward posture, poor sitting, repetitive
motion, manual material handling, work-related injuries (e.g. vehicle collision) and
other non-driving factors such as heavy lifting, account for the high frequency of low
back disorders in different professional drivers (Chen et al. 2005; Okunribido,
Magnusson and Pope, 2006; Robb and Mansfield, 2007; Szeto and Lam, 2007; Rehn
et al. 2009; Samuel and Babajide, 2012; Magnusson et al. 1996; Okunribido,
Magnusson and Pope, 2008). Over the years numerous studies have identified an
adverse relationship between a variety of factors such as; exposure to whole-body
vibration, awkward posture, prolonged sitting, type of road, carrying, lifting and
seating characteristics and musculoskeletal disorder (Prado-Leon, Aceves-Gonzalez
and Avila-Chaurand, 2008; Tiemessen, Hulshof and Frings-Dresen, 2007). Prolonged
sitting in the same posture and manual materials handling are also two well-known
risks for back pain (Okunribido, Magnusson and Pope, 2006). The prevalence of neck
pain was associated with uncomfortable seats, unsuitable back support and the
position of the steering wheel (Alperovitch-Najenson et al. 2010). Risk factors at the
work station such as absence of head support, lumber support, non-sliding seat and
noise was blamed for musculoskeletal disorders (Ferandez-D’Pool et al. 2012).
Working activities like lifting, carrying, pulling and pushing are related to

musculoskeletal pain (Raanaas and Anderson, 2008).

Life style factors such as insufficient exercise and smoking can affect or influenced to
low back pain (Robb and Mansfield, 2007). Smoking was a risk factor for shoulder
pain and little physical exercise was a risk factor for neck and shoulder pain but
marital status was not a risk factor for either neck, shoulder or low back pain (Raanaas
and Anderson, 2008).

There was a high incidence of MSDs (94%) in university bus drivers, with more
occurrences in neck 69%, lower back 60%, superior back 57% and knees 43%
(Ferandez-D’Pool et al. 2012). An earlier study showed a prevalence of low back pain



in Taipei taxi drivers of 51% and other professional drivers in Taiwan of 33% (Chen
et al. 2005). A study found that out of three hundred and eighty four male urban bus
drivers 21.2% had suffered from neck pain in the last 12 months, 14.7% had suffered
from shoulder pain, 8.3% from upper back pain, 3% from elbow and 3% from wrist
pain (Alperovitch-Najenson et al. 2010). In a two-country cohort study of bus and
truck drivers by Magnusson et al. (1996), 50% reported low back pain. The
prevalence of low back pain among drivers ranged from 44.1% (work drivers) to
63.3% (taxi drivers) (Okunribido, Magnusson and Pope, 2008). In a study Samuel and
Babajide (2012) reported that, 1406 taxi drivers were sampled randomly and from
those who responded 92% reported the prevalence of work-related musculoskeletal
disorders at the neck 67%, right and left wrists 18% & 20%, upper, middle and lower
back 29%, 29% & 30%. Another study of Robb and Mansfield (2007) showed that,
81% of professional truck drivers reported musculoskeletal pain during the previous
12 months and 60% reported low back pain, 39% musculoskeletal problem in the
shoulder, 35% knee and 35% neck trouble. Most of the drivers in this study of
vibration exposure had driven between 12-85 h/week (mean average 48.4 h/week) and
average driving distance of 256-6400 km/week (mean average 1469 km/week).
According to Spector, Adams and Silverstein (2011), the prevalence of knee

symptoms in certain occupational groups, including drivers, varies from 10% to 50%.

Driving 6 to 8 h/day and 31 to 70 h/week was a risk factor for neck, shoulder and low
back pain (Raanaas and Anderson, 2008) and 12-85 h/week was a risk factor for
lower back, shoulder, neck, knee (Robb and Mansfield, 2007). One of previous study
reported that, driving 8-12 h/day is associated with low back pain and in another study
they found that driving for >4 h/day was associated with high prevalence of low back
pain in the past 12 months (Chen et al. 2005). A study of city bus drivers showed
from the questionnaire data, drivers who spent on average 7 hours and 36 minutes,
among them 37.7% experienced discomfort from sitting during driving with torso
bent and torso against backrest, 13.1% from lifting and 68.8% form vibration and
form those causes 59% experienced low back pain during the last 12 months, and 19
drivers in the immediate past 7 days (Okunribido et al. 2007). From the questionnaire
assessment on delivery drivers reported that their driving time on an average 9 hours
and 5 minutes (66.7% of the time), 38% of work day was spent performing manual

material handling activities, 46.6% drivers adopting torso bent posture during driving,



59.4% performing lifting tasks and experiencing low back pain 50% (Okunribido,
Magnusson and Pope, 2006). In Hong Kong 481 bus drivers (404 males, 77 females)
assessed by a questionnaire survey evidenced that average worked 9-10 h/day are
associated with 90% musculoskeletal discomfort connected to bus driving and the
highest 12 month prevalence of neck, back, shoulder and knee extending from 35% to
60% (Szeto and Lam, 2007).

Driving larger vehicles for a significant part is related to musculoskeletal pain in
numerous studies, but more recently even driving smaller vehicles has shown harmful

whole-body vibration (Raanaas and Anderson, 2008; Szeto and Lam, 2007).

According to Tiemessen, Hulshof and Frings-Dresen (2007), to decrease the risk of
MSD in the work place vibration exposure, the intensity of task, the duration and the

number of intervals of exposure, need to be reduced.

Most of the literature mentioned above has shown the causal relationship between
whole-body vibration, long time driving, design of vehicle, static posture, manual
material handling and individual life style with musculoskeletal symptoms or work-
related musculoskeletal disorders. Review from the study among bus and other
occupational drivers it is significantly proves that occupational bus drivers have a
high prevalence of musculoskeletal symptoms in different body parts. But very few
studies show the relation between psychosocial factors and musculoskeletal
symptoms for professional bus drivers.

1.3.  Significance of the study

It is important to prevent the musculoskeletal symptoms among occupational drivers
by considering sound work place design, working hours, ergonomically hand tools
design, vehicle design, the human-body dimensions as well as other physical risk
factors. Utmost of the literature of this study shows the relation between whole-body
vibration, long time driving, design of vehicle, static posture, individual life style and

musculoskeletal symptoms or musculoskeletal disorders.

Bangladesh is densely populated country. Here, so many people were engaged in
driving profession both urban and rural area. Many of physical risk factors were
accountable primarily for developing musculoskeletal symptoms. If their working

condition, work place design and vehicle design is not good at all, so unfortunately



they are forced to be fitted into the unfit technological system that is available in the

market. But yet there is no study about this issue has been done in Bangladesh.

An occupational therapist can work with all kinds working population those have
problem with functional activities of daily living. So, if the professional driver’s
occupation was hampered due to ergonomic physical risk factors and musculoskeletal
symptoms, an occupational therapist firstly needs to identify the prevalence rate and
those risk factors for the purpose of minimizing musculoskeletal symptoms by using
their intervention procedure. Hence, as healthcare professionals we have to know the
prevalence rate and associated risk factors of musculoskeletal symptoms in every
working population. The occupational therapy professionals are the specialist of
human body factors and they can modify working environment according to
personnel needs and can prevent risk-factors and reduce musculoskeletal symptoms. It
could be prevented by using “participatory ergonomics” (practical ergonomics with
participation of the necessary actors in problem solving). This kind of study also
would be a factor to discover new job sector for an occupational therapy

professionals.

1.4.  Aim of the Study
The aim of the study is to investigate the musculoskeletal symptoms prevalence and

its associated risk factors among occupational bus drivers in Bangladesh.

1.5. Objectives of the study

e To find out the prevalence of musculoskeletal symptoms in different body
regions in last 7 days and 12 months among occupational bus drivers in
Bangladesh.

e To identify the interruption of activities of daily living in last 12 months
among occupational bus drivers in Bangladesh.

e To identify the associated physical risk factors of musculoskeletal symptoms
among occupational bus drivers in Bangladesh.

e To determine the association between prevalence and socio-demographic
information and physical risk factors of musculoskeletal symptoms among

occupational bus drivers in Bangladesh.



CHAPTER 2
LITERATURE REVIEW

2.1. Musculoskeletal Disorders

Musculoskeletal disorders (MSDs) are conditions that affect the nerves, tendons,
muscles and supporting structures (Institution of Occupational Safety and Health,
2014). On the other way MSDs can be defined as, Musculoskeletal disorders are an
injury or disorder of the musculoskeletal system resulting from repeated exposure to
various hazards and/or risk factors in the workplace and the musculoskeletal system
includes all muscles, bones, tendons, tendon sheaths, ligaments, bursa, blood vessels,
joints, intervertebral discs, etc. (Public Services Health & Safety Association, 2010;
Occupational Health & Safety, 2012).

Musculoskeletal disorders are also called Repetitive Motion Injury, Repetitive Stress
Injury, Overuse Injury, Repetitive Strain Injury, Musculoskeletal Injury, Cumulative
Trauma Disorder, Occupational Overuse Syndrome or Soft tissue disorders (Canadian
Centre for Occupational Health & Safety, 2014; Middlesworth, 2013; Public Services
Health & Safety Association, 2010).

2.1.1. Musculoskeletal Disorder Hazards or Risk factors
MSD hazards are usually classified into three categories; biomechanical or physical
hazards, additional hazards, individual hazards (Public Services Health & Safety
Association, 2010).

Biomechanical or Physical Hazards
Biomechanical risk factors are those which place a load or stress upon structures of
the musculoskeletal system. There are many kinds of biomechanical risk factors, for
example: high force, awkward posture, repetition, prolonged sitting, prolonged
standing, static postures and manual handling (Public Services Health & Safety
Association, 2010; European Agency for Safety and Health at Work, 2001).
Repetitive work, awkward postures, forceful movements, manual materials handling
(lifting, carrying or moving heavy loads) are the most important physical risk factors
for musculoskeletal disorders (Bovenzi, 2014).

High Force
Force is the amount of effort exerted by the muscles in order to complete a task, the

greater level of force is required to produce greater level of stress, placed on the



musculoskeletal system (Public Services Health & Safety Association, 2010).
Applying manual force, stresses the muscle and tendons of the arms (Burno and
Vieria, 2010). There is also evidence for a vital relationship between neck disorders
and forceful movements (Bovenzi, 2014).

Awkward Posture
An awkward posture is any fixed or constrained body position that overloads muscles,
tendons or joints (Public Services Health & Safety Association, 2010). In awkward
postures joints are more vulnerable to injuries and the muscles have less capacity for
applying force (Burno and Vieria, 2010). Epidemiological studies have provided
strong evidence for an association between neck pain and awkward working postures
(Bovenzi, 2014).

Repetition
A task is repetitive when similar exertions, actions, or movements are done frequently
during a specific period of time (Public Services Health & Safety Association, 2010).
Repetitive work using for the same muscle and tendons may be responsible for fatigue
and injuries if enough recovery time is not provided (Public Services Health & Safety
Association, 2010; Burno and Vieria, 2010). There is also evidence for a causal
relationship between highly repetitive work and neck and shoulder pain (Bovenzi,
2014).

Prolonged standing
Prolonged standing may result in fatigue and discomfort in the legs and can lead to
the development of musculoskeletal disorders (e.g. painful feet and other foot
problems) and swollen veins (European Agency for Safety and Health at Work,
2001).

Prolonged sitting
Prolonged sitting requires the muscles to hold the trunk, neck and shoulders in a fixed
position that squeezes the blood vessels in the muscles and reducing the blood supply.
An insufficient blood supply hurries fatigue and makes the muscles prone to injury
(European Agency for Safety and Health at Work, 2001).

Manual handling
Manual handling refers to the transfer, pushing, pulling and carrying of loads (Aptel,
Aublet-Cuvelier and Cnockaert, 2002). When heavy manual handling is repetitive and
joint with awkward work postures there may be a risk of MSDs in the lumbar region
(European Agency for Safety and Health at Work, 2001).

8



Additional Hazards
An additional hazard for MSDs is includes vibration, temperature, contact stress and
work methods (Public Services Health & Safety Association, 2010).

Vibration
There are primarily two types of vibration, whole-body and segmental. Whole-body
vibration is typically transmitted through the feet or buttocks to the rest of the body
and segmental vibration, also referred as when a particular segment of the body is
exposed to vibration, such as the hands when holding a power tool (Public Services
Health & Safety Association, 2010). Expose the hands to vibration contribute to
potential disruption to the blood circulation in the fingers and to the nerves of hands
and arms (Buckle, 2005).

Temperature
Working in either very cold or very hot environments can increase the risk for an
MSD. In cold temperatures, the blood flow to the muscles and tissues is reduced and
hot may cause dehydration and muscle fatigue (Public Services Health & Safety
Association, 2010).

Contact Stress
Contact stress occurs when a part of the body comes in contact with hard, sharp
surfaces or objects. The point of contact places a stress on the musculoskeletal
system. Repeated or prolonged contact could result in inflamed tendons, obstructed
blood flow and muscle fatigue (Public Services Health & Safety Association, 2010).

Work Methods
Work methods denote to the way, the work is done (technique or habits). Factors
negatively affecting work method can include poor physical and mental status (fatigue
from shift work), the lack of proper training in safe operating procedures or safe work
practices (Public Services Health & Safety Association, 2010).

Individual Hazards
Certain number of features about an individual may also lead to an MSD. These can
include age, body size, previous injuries, and genetic predisposition (Public Services
Health & Safety Association, 2010).

2.1.2. Risk Factors of Musculoskeletal Disorders
Various risk factors are assumed to be associated with MSDs. These includes:

repetitive and/or heavy lifting, bending and twisting, repeating an action too



frequently, uncomfortable working position, exerting too much force, working too
long without break, adverse working environment (e.g. hot or cold), psychosocial
factors (e.g. high job demands, time pressures and lack of control), awkward posture,
and poor health habits (Institution of Occupational Safety and Health, 2014;
Middlesworth, 2013). The precise cause occasionally depends on the age, occupation,

activity level and lifestyle (Cherney, 2013).

2.1.3. Body region affected by Musculoskeletal Disorders
MSDs can affect all key areas of the body, including the; neck, shoulders, wrists, back
(upper and lower), hips, legs, knees and feet. Low back pain is the most common

MSD and typically starts affecting adults in their 30 to 40 years (Cherney, 2013).

2.1.4. Symptoms of Musculoskeletal Disorders

Symptoms of musculoskeletal disorders can hinder everyday tasks. MSDs are esteems
as if anyone experience; recurrent pain, painful joints, swelling, dull aches (Cherney,
2013), inflammation, redness, decreased range of motion, loss of function, tingling,
numbness, stiffness, tenderness, muscle weakness, fatigue etc. (Occupational Health
& Safety, 2012).

2.2. Work-related Musculoskeletal Disorders

Work-related musculoskeletal disorders (WRMSDs) are a group of painful disorders
of muscles, tendons, and nerves (Canadian Centre for Occupational Health & Safety,
2014). Most WRMSDs affect the hands, wrists, elbows, neck, and shoulders and work
using the legs can lead to disorders of the legs, hips, ankles, and feet (Canadian Centre
for Occupational Health & Safety, 2014).

2.2.1. Risk factors for work-related musculoskeletal disorders

Work-related musculoskeletal disorders are associated with the factors of work
postures and movements, repetitiveness and pace of work, force of movements,
vibration, temperature, increase pressure (e.g. to produce more), monotonous tasks
and perception of low support (e.g. manager or co-worker) (Canadian Centre for
Occupational Health & Safety, 2014; Simoneau, St-vincent and Chicoine, 1996).

2.2.2. How work-related musculoskeletal disorders occur

Work-related musculoskeletal disorders include three types of injuries:

10



Muscle Injury
A muscle contraction that lasts a long time decreases the blood flow. It may cause
severity of the pain depends on the duration of the muscle contractions and the
amount of time between activities for the muscles (Canadian Centre for Occupational
Health & Safety, 2014; Simoneau, St-vincent and Chicoine, 1996).

Tendon injury
Inflammation and swelling of the tendon sheath is known as tenosynovitis. It may
occur when the inner walls of the sheaths not produce enough fluid to lubricate the
tendon for the reason of repetitive or excessive movement Canadian Centre for
Occupational Health & Safety, 2014; Simoneau, St-vincent and Chicoine, 1996).

Nerve injury
With repetitive motions and awkward postures, the tissues surrounding nerves
become swollen and squeeze or compress nerves. Compression of a nerve causes
muscle weakness, sensations of "pins and needles” and numbness (Canadian Centre

for Occupational Health & Safety, 2014; Simoneau, St-vincent and Chicoine, 1996).

2.2.3.  Symptoms of work-related musculoskeletal disorders

Pain is the most common symptom related with WRMSDs. In some circumstances
there may be joint stiffness, muscle tightness, redness and swelling of the affected
area. Some workers may also experience sensations of “pins and needles,” numbness,
and decreased sweating of the hands (Canadian Centre for Occupational Health &
Safety, 2014; Simoneau, St-vincent and Chicoine, 1996).

2.2.4. Stages of work-related musculoskeletal disorders

Early stage
Aching and tiredness of the affected limb occur during the work shift but vanish at
night and during end of work. No decrease of work performance (Canadian Centre
for Occupational Health & Safety, 2014).

Intermediate stage
Aching and tiredness occur at early in the work shift and continue at night.
Gradually, it may reduce the capacity for repetitive work (Canadian Centre for
Occupational Health & Safety, 2014).

Late stage
Aching, fatigue, and weakness persist at rest. Inability to sleep and could not to

perform light duties (Canadian Centre for Occupational Health & Safety, 2014).
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2.3. Musculoskeletal Pain

Musculoskeletal pain is pain that affects the muscles, ligaments and tendons, and
bones (Pain Management Health Center, 2013). The frequency of musculoskeletal
pain and rheumatic disorders is substantial in this Bangladeshi population (Haq et al.
2008).

2.3.1. Causes Musculoskeletal Pain

The causes of musculoskeletal pain are varied. Trauma to an area (jerking
movements, falls, fractures, sprains, dislocations, and direct blows to the muscle) can
cause musculoskeletal pain. Other causes of pain include postural strain, repetitive
movements, overuse, and prolonged immobilization (Pain Management Health
Center, 2013).

2.3.2. Symptoms of Musculoskeletal Pain

People with musculoskeletal pain sometimes complain that their entire bodies ache.
Their muscles may feel like they have been pulled or overworked. Sometimes, the
muscles twitch or burn. Symptoms vary from person to person, but the common
symptoms are pain, fatigue and sleep disturbances (Pain Management Health Center,
2013).

2.4. Vibration

In its simplest form, vibration can be considered to be the oscillation or repetitive
motion of an object around an equilibrium position (Azima, 2009). In another way
vibration can be defined as, vibration is the oscillation of an object about a static

position (Arpeggio Acoustic Consulting, 2014).

There is strong epidemiological evidence for an association between occupational
exposures to whole-body vibration and low back symptoms or disorders (Bovenzi,
2014). While, epidemiological data are insufficient to provide support for a
relationship of WBV to neck and/or shoulder pain, nevertheless more recent studies
have reported some associations between symptoms in the neck and upper extremities
and driving occupations with combined exposures to WBYV and other physical risk
factors such as awkward postures and lifting (Bovenzi, 2014). Long-term exposure to
vibration containing multiple shocks has an adverse effect on a person’s lumbar spine

(Blood, Rynell, and Johnson, 2011; Waters et al. 2007).
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2.4.1. Types of vibration

Hand-arm vibrations
Hand-arm vibrations sensed during work with vibrating hand-held machinery such as
grinders, clipping hammers, rammers, plate vibrators, rock drills, breakers, hammer
drills, chain saws etc. (International Social Security Association, 2010; Occupational
Health and Safety, 2013). As a result, fingers turn white or bluish, especially when
exposed to the cold. This condition is commonly called "white finger" disease. Its
medical name is Hand-Arm Vibration Syndrome (Canadian Centre for Occupational
Health & Safety, 2014; Safety, Health and Environment, 2007). Symptoms can
include a tingling sensation and numbness, or whiteness of parts of the fingers
(Healthy Working Lives, 2012).

Whole-body vibration
Whole-body vibrations means vibration on whole body that triggered from the mobile
machinery and equipment such as lorries, forest machines, wheel or crawler-type
loaders, tractors, bus, fork-lift trucks operating on uneven ground, military vehicles
(International Social Security Association, 2010; Occupational Health and Safety,
2013). WBYV s caused by machinery vibration passing through the buttocks of seated
people or the feet of standing people. The most widely reported WBYV injury is back
pain (Safety, Health and Environment, 2007).

2.4.3. Hazards of vibration
The strains to which individuals are exposed depend on intensity of vibrations,
frequency, duration of exposure, working techniques and type of activity

(International Social Security Association, 2010).

2.4.4. Impact of hand-arm vibration

The impact of hand-arm vibrations are circulation disorders, nerve function disorders,
muscular tissue changes and bone and joint damage (wrists, elbow and
acromioclavicular joints) (International Social Security Association, 2010), white
finger, (also known as "dead finger") carpel tunnel syndrome and other symptoms

similar to occupational overuse syndrome (Occupational Health and Safety, 2013).

2.4.5. Impact of whole-body vibrations
The impact of whole-body vibrations impair the senses and may lead to balance

disorders, kinetoses or visual disturbances, affect the spine (International Social
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Security Association, 2010), lower back pain, motion sickness and also bone damage
(Occupational Health and Safety, 2013).

2.5.  Manual Material Handling or Manual Handling

Manual handling states is any transporting or supporting of a load by one or more
workers. It includes the following activities like as; lifting, holding, putting down,
pushing, pulling, carrying or moving of a load (European Agency for Safety and
Health at Work, 2006). Manual material handling entails lifting, but also usually
includes climbing, pushing, pulling and pivoting, all of which pose the risk of injury
to the back (University of California, 2011).

Manual material handling (MMH) is the most common cause of occupational fatigue
and low back pain (Canadian Centre for Occupational Health & Safety, 2014). Work-
related low back pain and injuries are the most common musculoskeletal disorders,
caused by manual handling (European Agency for Safety and Health at Work, 2006).
Recent studies show that nearly 70% of low back injuries are related to manual

material handling (University of California, 2011; Purdue University, 2014).

2.5.1. Negative health effects of manual handling

Manual handling can result in fatigue and lead to injuries of the back, neck, shoulders,
arms or other body parts. Two groups of injuries may result from manual handling:
first one is cuts, bruises, fractures etc. due to sudden or unexpected events such as
accidents and second one is damage to the musculoskeletal system of the body as a
consequence of repetitive manual handling (European Agency for Safety and Health
at Work, 2006).

2.5.2. Hazards of Manual Material handling

To assess the hazards of manual material handling, operations consider the load, the
task, the environment. A load may be hazardous because of weight, size, shape,
slippery or damaged surfaces and absent or inappropriate handles and imbalance
(Industrial Accident Prevention Association, 2008). The task or method of handling
may be hazardous when it involves lifting or lowering repetitively, quickly, for
extended periods of time (Industrial Accident Prevention Association, 2008).
Environmental factors include, temperature (beyond a 19-26°C range), relative
humidity (beyond a 35-50% range) lighting, noise, physical conditions such as
obstacles, floor surfaces (Industrial Accident Prevention Association, 2008).
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2.6. Bus Driver

Research indicates that bus driving is a stressful occupation associated with increased
health risks. Epidemiological studies have found that, compared to other occupations,
bus drivers are at higher risk of cardiovascular, gastrointestinal and musculoskeletal
problems (Machin and Nancey Hoare, 2008; Sadri, 2003).

Bus drivers transport passengers on local, national or overseas journeys with ensuring
road safety and drivers are responsible for the safety of their passengers. To be a bus
driver, must have an excellent driving skills and knowledge of traffic rules (National

Careers Service, 2012).

2.6.1. Work of a Bus Driver

A bus driver would travel alongside local routes, making scheduled stops along the
way to pick up and drop off passengers. Their duties would include; taking charges
and giving tickets, checking transport licenses, giving schedule or route information,
helping travelers who are having difficulty getting on or off the vehicle (National
Careers Service, 2012; Machin and Nancey Hoare, 2008).

2.6.2. SKills, Interests and Qualities of a Bus Driver

Bus drivers have to be an excellent driving skill and knowledge of traffic guidelines,
patient manner and responsible attitude, the ability to read traffic signs and follow
instructions, good numeracy skills, clear communication skills, an assertive but polite

approach and good geographical knowledge (National Careers Service, 2012).

2.6.3. Bus Drivers Rights and Responsibilities

The bus drivers have to be safe, to be respected and treated with politeness, to be
trained in the code and behavior management policies, to receive help and support
from the bus operator in dealing with the questions of misconduct (Queensland
Government, 2013).

The bus drivers have some responsibilities such as; to drive safely, to utilize behavior
management strategies appropriately in handling bus behavior, to communicate in a

clear, suitable and respectful way (Queensland Government, 2013).

2.6.4. Getting into Driving Profession in Bangladesh
Becoming a driver followed an ongoing and systematic procedure. A survey was

reported that in Bangladesh 96.4% of the respondents learnt driving from ostads, at
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the beginning they became helper in order to learn driving. The rest 3.1% became
driver by attending driving schools and by paying professional drivers (BRAC Centre,
2007).

2.7.  Awkward Posture

Awkward posture is a position of the joint and its connecting limbs that deviates from
the neutral posture and the muscles are not in equilibrium (Adams, 2014). Working in
these postures is a contributing factor to musculoskeletal disorders (Environmental
Health and Safety, 2014; Environmental Health and Safety, 2013).

2.7.1. Some common examples of awkward postures

If mentioned the awkward posture in ergonomic perspective these are, extended
wrist, flexed wrist, bent neck, squatting, working overhead, back bent forward,
leaning backward, turning the head to either side reaching, kneeling, rotating the
forearm, (Environmental Health and Safety, 2014; Ergonomics, 2008) contact stress,
force, repetition (Occupational Safety & Health Administration, 2014).

2.7.2. Working in awkward postures

If an individual working in awkward posture the muscles can be stretched or
compressed causing them to be unproductive and resulting in possible fatigue and
overexertion. Non-neutral postures can pull and stretch tendons, blood vessels and
nerves over ligaments or bone where they can become strained and restricted and

prone to musculoskeletal symptoms (Adams, 2014).

2.7.3.  Why awkward postures leads to MSDs

When a joint is not in its neutral range of postures, its muscles are either shorter or
longer than resting length and when joints are involve range of movement near the
risky positions, the tissues around the joint are stretched or compressed (Ergonomics,
2008; Adams, 2014).

Similarly, ligaments, tissue and muscle in particular are stretched in extreme postures
because in extreme postures; the ligaments do not immediately return to their
appropriate length, tissue may compressed and produce exhaustions or pain, the
muscles have less strength and cannot produce force to their maximum level so, it
fatigue more quickly and increasing the risk for injury (Ergonomics, 2008; Adams,
2014).
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2.8. Low back pain

Acute low back pain is defined as low back pain existing for up to six weeks. It may
be experienced as aching, burning, stabbing, sharp or dull, well-defined, or vague.
The pain may radiate into one or both buttocks or even into the thigh/hip area (North
American Spine Society, 2014). Chronic low back pain is long-lasting, lower back
pain, it is defined as continuing for more than three months and has many different
causes (Dartmouth-Hitchcock, 2014).

2.8.1. Signs of low back pain

The sign of back pain are, mild to severe pain in the lower back that has lasted for
more than three months, morning stiffness, sleep interruptions due to pain, tiredness
and/or irritability, inability to sit or stand for long periods of time (Dartmouth-
Hitchcock, 2014).

2.8.2. Causes of low back pain

There are several causes of low back pain such as an accident or physical trauma on
the lower back, wrong movements at work, posture-related causes, cauda equina
syndrome, sciatica, spinal degeneration, spinal stenosis, osteoporosis, scoliosis,
stiffness and tenderness of the connective tissue structures (fibromyalgia,
fibromyositis), severe infection to or inflammation of the spinal joints, osteomyelitis
(Dartmouth-Hitchcock, 2014), spondylitis, lifts something too heavy or overstretches,
bending, obesity, smoking, poor physical condition and posture inappropriate for the
activity being performed (National Institute of Neurological Disorders and Stroke,
2014; American Academy of Orthopaedic Surgeons, 2013).

2.8.3.  Commonly reported histories of low back pain

People with low back pain commonly reported that lifting and/or twisting while
holding a heavy object, operating a machine that vibrates, prolonged sitting (e.g. long-
distance bus driving, truck driving), involvement in a motor vehicle collision and falls
(Hills, 2014; American Academy of Orthopaedic Surgeons, 2013).

2.9. Neck pain
Neck pain is just that pain in the neck (Borenstein, 2012). Neck pain may be caused
by injury, inflammation, or infection (Center for the Study and Treatment of Pain,

2014). Pain can be localized to the cervical spine or may radiate down an arm

17



(radiculopathy). People who sitting on computer screens for long periods of time may
be at an increased risk, although all age groups are at risk of emerging neck pain.
About 10% of the population has an incident of neck pain each year (Borenstein,
2012).

2.9.1. Types of neck pain

Nonspecific neck pain
This is sometimes called 'simple’ or ‘'mechanical’ neck pain. Often the exact cause or
origin of the pain is not known. It may include minor strains and sprains to muscles or
ligaments in the neck. Bad posture may also be a contributing factor in some cases
(Kenny, Tidy and Cox, 2013).

A 'whiplash’ jolt to the neck
This is most commonly due to an accident involving a vehicle, such as a car crash
(Kenny, Tidy and Cox, 2013).

Sudden-onset (acute) torticollis
This is sometimes called ‘'wry neck'. A torticollis is when the head becomes twisted to
one side and it is very painful to move the head back straight. However, it may be due
to a minor strain or sprain to a muscle or ligament in the neck (Kenny, Tidy and Cox,
2013).

Cervical spondylosis
Wear and tear of the spinal bones (vertebrae) and the discs between the vertebrae is a
common cause or recurring or persistent neck pain in older people (Kenny, Tidy and
Cox, 2013).

Cervical radiculopathy
When the root of a nerve is pressed on or damaged as it comes out from the spinal
cord in the neck (cervical) region, the condition is known as cervical radiculopathy.
As well as neck pain, there are symptoms such as loss of feeling (numbness), pins and
needles, pain and weakness in parts of an arm supplied by the nerve (Kenny, Tidy and
Cox, 2013).

2.9.2. Causes of neck pain

Neck pain usually results from strains and sprains. Injuries, arthritis, a ruptured or
herniated disk, meningitis, spinal stenosis and fibromyalgia are other causes (Center
for the Study and Treatment of Pain, 2014; Borenstein, 2012).
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2.9.3. Symptoms of neck pain

Symptoms of neck pain related with numbness, tingling, tenderness, sharp shooting
pain, difficulty swallowing, swishing sounds in the head, dizziness or lightheadedness
and lymph node swelling (Center for the Study and Treatment of Pain, 2014).

2.10. Shoulder pain

Shoulder pain includes any pain that rises in or around shoulder. Shoulder pain may
originate in the joint itself, or from any of the many surrounding muscles, ligaments
or tendons (National Health and Safety, 2012). Shoulder pain usually worsens with

activities or movement of your arm or shoulder (Mayo Clinic, 2014).

2.10.1. Causes of shoulder pain

A common cause of shoulder pain is soreness of the tendon of the rotator cuff muscle
and the sub-acromial bursa (American Academy of Family Physicians, 2012).
Shoulder pain can develop from one or more of the following causes such like strains
from overexertion, tendonitis from overuse, shoulder joint instability, dislocation,
pinched nerves (also called radiculopathy) (Ratini, 2013), poor posture, frozen
shoulder, rotator cuff disorders, shoulder instability, osteoarthritis, a fractured bone
etc. (National Health and Safety, 2012).

2.10.2. Symptoms of shoulder pain

Injury can affect any of the ligaments, bursa, or tendons surrounding the shoulder
joint and also affect the ligaments, cartilage, and bones of the joint. The symptoms of
shoulder pain are bursitis, tendonitis, rotator cuff dysfunction, frozen shoulder etc.
(Shiel 2014).

2.11. Elbow pain
Elbow pain is most often the result of tendinitis, which can affect the inner or outer
elbow. Elbow pain has many other causes including arthritis and bursitis and

sometimes, it also causes the pain in the fingers (Shiel, 2012).

2.11.1. Symptoms of elbow pain

Some of the symptoms of elbow pain include, dull ache when at rest, pain when
making a fist (golfer’s elbow), pain when opening the fingers (tennis elbow), soreness
around the affected elbow bump, weak grip, difficulties and pain when trying to grasp
objects (LA TROBE University, 2014).
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2.11.2. Causes of elbow pain

Some of the many conditions and events that may contribute to elbow injuries
includes, poor technique during sporting activities that puts too much tension on
elbow joint, inappropriate sporting equipment, repetitive movements of the hands and
arms, overuse injuries such as tennis and golfer’s elbow, osteoarthritis, nerve
entrapment, ligament sprain, bone fracture and other factors such as neck symptoms
or nerve irritation (LA TROBE University, 2014; Ingraham, 2014).

2.12. Wrist pain
Wrist pain is any pain or discomfort in the wrist. Gradual onset wrist injuries arise on
over a period of time, the beginning of which is difficult to identify and they are

usually caused by overuse (Vorvick, 2011).

2.12.1. Causes of wrist pain

Wrist problems may be caused by an injury. But there are numerous additional causes
of finger, hand or wrist problems these are carpal tunnel syndrome, tendon pain, de-
quervain's disease, repetitive motion syndrome, writer's cramps, trigger finger or
trigger thumb, dupuytren's disease etc. (WebMD, 2012; Vorvick, 2011).

2.12.2. Sign and symptoms of wrist pain

Signs and symptoms of wrist injury include swelling, heat/warmth, pain,
discoloration, limited ability to move the joint (Hooker, 2014), inability to carry
objects or use the arm, joint deformity, decreased joint range of movement, swelling
or bruising around the joint, redness, pain occurs at night or while resting and pain

that persists past a few days (Cluett, 2014).

2.13. Knee pain

Pain that occur in the knee from diseases or conditions that involve the knee joint, the
soft tissues and bones surrounding the knee refers knee pain (Shiel, 2013). Knee pain
may began as a minor discomfort, then slowly worsen knee pain is a common

complaint that affects people of all ages (Zieve et al. 2012).

2.13.1. Causes of knee pain
In many cases, the true reason of knee pain may not be clear (Shiel, 2013). The
number of factors may be involved in causes knee pain are imbalance of thigh

muscles, poor flexibility, supporting heavy loads, using inappropriate sports training
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methods or tools and overdoing sports activities (Shiel, 2013; American Academy of
Orthopaedic Surgeons, 2010).

2.13.2. Symptoms of knee pain

The pain usually begins gradually. An individual might experience the common
symptoms like as, popping or crackling sounds in the knee when climb stairs or stand
up, pain at night, pain during activities, pain related to a change in activity level or
intensity, (American Academy of Orthopaedic Surgeons, 2010) arthritis (rheumatoid
arthritis, osteoarthritis and gout), bursitis, connective tissue disorders, tendinitis and
strain or sprain (Zieve et al. 2012).

2.13.3. Risk factors of knee pain
Risk factors for knee pain include aging, athletic activities and trauma injuries.
Obesity is also a risk factor for the development of many kinds of knee pain as a

result of the extra stress forces the knee must meet with weight-bearing (Shiel, 2013).

2.14. Ankle pain

Ankle is the hinged joint, pain in ankle pain involves any discomfort in one or both
ankles cause to take on a lot of stress (Karamloo, 2014; Benjamin 2013). Recurring or
chronic pain on the outer side of the ankle often develops after an injury such as a
sprained ankle. However, some others condition also may cause chronic ankle pain
(American Orthopaedic Foot & Ankle Society, 2014).

2.14.1. Causes of Ankle pain

Ankle pain is frequently due to an ankle sprain. Sprain is an injury to the ligaments,
and most of the cases, the ankle is twisted inward, causing small tears in the ligaments
which can leads to swelling and bruising the joint (Karamloo, 2014; Benjamin 2013).
In addition to ankle sprains, ankle pain can be caused by injury or swelling of tendons
or cartilage, osteoarthritis, gout, rheumatoid arthritis, achilles tendon rupture and
fracture (Karamloo, 2014; Benjamin 2013).

2.14.2. Symptoms of Ankle pain
Ankle pain is occasionally connected with other symptoms including swelling,
redness, tenderness, stiffness, warmness, discoloration of the skin (blue, gray or red),

inability to bear weight and pain associated with other joints (Karamloo, 2014).
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CHAPTER 3
METHODOLOGY

3.1. Study design

The study aim is to find out the musculoskeletal symptoms prevalence and its
associated risk factors among occupational bus drivers in Bangladesh. A quantitative
research model in the form of a cross-sectional study type in design was used. Cross-
sectional study was selected because in this way it is possible to identifying a defined
population at a particular point of time (Oslen and George, 2004). A cross sectional
study can evaluate a large number of participants at little cost or effort and ways to
provide a still picture of outcome and also the characteristics associated with it within
a specific period of time (Levin, 2006). Since cross sectional studies is the best way to

determine prevalence and are useful at identifying associations (Mann, 2003).

3.2. Study site

This cross-sectional study was conducted among occupational bus drivers at the area
of Gabtoli bus terminal and Savar bus stand in the Dhaka city of Bangladesh. The
investigator selected study site in convenient method.

3.2.1. Gabtoli bus terminal

Gabtoli bus terminal is one of the biggest bus stations in Dhaka city. The distance
from Savar to Gabtoli is almost 17 km. There are only two connecting intra city bus
route in Dhaka and Gabtoli bus terminal is one of them, serve almost 65 percent of the
passenger (Mahmud and Hoque, 2012). Here different type of bus such as double-
decker, single-decker, minibus, long journey bus and also local bus are available.
These kinds of bus are running from Dhaka to other districts of Bangladesh at day and
overnight. The Gabtoli bus terminal is along with the Mirpur technical road and from
this point Dhaka-Aricha highway is begin. In front of the Gabtoli bus station a few
space for moving bus and getting in and out of the passenger from the bus and behind
the station a large space for staying bus after finishing the trip. There are huge

numbers of ticket counter in the middle point of Gabtoli station.

3.2.2. Savar bus stand
Savar is another site that is approximately 25 km away from Dhaka city. It is situated

in the Savar bazar. One side of the road buses are running towards Dhaka city and
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another side vehicles are running away from Dhaka city. It is a crowded place and
ticket counter is spread out here and there. The vehicle these are leaving from Gabtoli
running through the Savar bus stand and then another route. In the northern part of the
stand local buses are waiting serially. Due to metropolitan police long route buses
could not stance anywhere in the station. In mid-point there is no space for stopover,
in while some of vehicles stay unlawful way. In the southern part of the station long
route buses stop anterior of the ticket counter for little instant. Same as Gabtoli
varieties categories of vehicle are available at this point.

3.3.  Study participant

Sample should be representing the population as closely as possible. For survey
research, it is better to get many subjects as possible with the consideration of the size
of ideal population (Bowling, 1997). In this study sample collected in convenient
way. Study participants were occupational drivers who engaged in bus driving
profession. Investigator selected 105 occupational bus drivers who meet the inclusion
criteria in the study. The investigator was explained the aim of the research, also
inform consent form and at last selected participants who enthusiastically participate
in this project.

Who are considered as a driver? Drives operate the vehicle on a scheduled route and
perform related duties as required (Bus driver definition, 1990). Bus drivers transport
people between various places including work, school and shopping malls and across
state or national borders and required a registration or licensing (Bureau of Labor
Statistics, 2014). So, occupational bus driver operate bus cause of earn money for
leading a productive life and driving is related to their profession or job. The
characteristics of occupational bus drivers are both extrovert and introvert, little
educated or illiterate, depressed, anger, heavy smoker, tensed, exposes of work
stressor, ill health and get little time for sleep (Issever et al. 2002).

3.4. Inclusion criteria
e Only male bus drivers were included (Alperovitch-Najenson et al. 2010). In
Bangladeshi context almost majority percent of drivers engage in driving as
professions are male in number and a female bus driver is rare.
e The age range of the drivers for the study was 21 to 45 years. According to the

Bangladesh Labour Act, 2006 no person shall be employed as driver, in an
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3.5.

3.6.

establishment on a road transport service unless he has attained the age of
twenty one years (Bangladesh. Bangladesh Labour Act, 2006). Studies have
shown that there are marked health differences (cardiovascular disease,
musculoskeletal problems and gastrointestinal disorders) for urban bus driver
aged between 40 and 49 years (Tse, Flin, and Mearns, 2006). So the mean age
is 44.5 years but for avoiding decimal investigator was select 45 years.
Respondent drivers have to spend at least 1 complete year in driving
profession in their current job (Okunribido, Magnusson and Pope, 2008;
Okunribido et al. 2007).

Exclusion criteria

Exclude respondents those had spondyloarthrosis or any other musculoskeletal
disease such as osteoarthritis, rheumatoid arthritis, joint disease (Prado-Leon,
Aceves-Gonzalez and Avila-Chaurand, 2008) including traumatic injuries to
their musculoskeletal systems (Alperovitch-Najenson et al. 2010).
Respondents who had mental, psychological or cognitive disorders that would
restrict their ability to answer interview questions (Prado-Leon, Aceves-
Gonzalez and Avila-Chaurand, 2008).

Sample size determination

For calculating sample size the investigator used the principle of sample size

determination: n = z2.pq/r? (Hicks, 2000). If the investigator use 95% confidence

interval for this study, thus the confidence interval, z = 1.96 and 5% sampling error,

thus the sampling error, r = 0.05. The investigator did not know the prevalence rate of

musculoskeletal symptoms among occupational bus drivers in Bangladesh, whether
the prevalence, p = 50% = 0.5 & q = (1- p) = (1-0.5) = 0.5, so g = 0.5. Then, if the

investigator calculates the sample size (n), it was stand for:

_ (1.96)%x0.5%0.5

(0.05)2

0.9604
0.0025

384.16

~n= 384.16
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But the investigator selected 105 participants rather than 384 cause of the time
limitation of academic course curriculum. Yet, it was quite difficult as a student to

collect data within three months from this huge sample.

3.7. Data collection tools
Following instruments was used during data collection period for the purpose of
accumulating data from the participants and fulfill the aim and objectives of the study:
e Information sheet & Consent form
¢ Nordic Musculoskeletal Questionnaire
e Whole Body Vibration: Periodic Health Surveillance Questionnaire
e Weight machine (Novenaii, a product of crockery garden limited)
e Tape measure (Company: MEX, 16 feet, 5 meter)
e Seal pad
e Hardboard

e Paper, pen, pencil and eraser

3.7.1. Information sheet & Consent form
Information sheet and consent form (Appendix 10) is a vital part of any kind of study,
because it is a formal settlement or agreement of participation which was taken from

the participants before preliminary the interview.

An Information sheet including the details information on study aim and objectives,
study design, study duration, institute affiliation, identity of investigator, participant’s
confidentiality, participant’s rights and responsibilities, potential risk, benefit and
further information related to study, was prepared for participants to provide prior to
take informed consent.

A written consent form was also prepared for the participants to verify the level of
understanding of the information sheet, awareness about the potential benefits and
risks of the participants and their volunteer participation with signature. So it was
significant to take consent from them who were interested to participate in the study.
Before starting the interview, signatures were obtained from each participant on a

consent form.

In the study the investigator was explained the investigator identity, study title,

institute affiliation, participant’s confidentiality, rights and their potential benefits in
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information sheet and participants was gave their written agreement, when they were

interested to participate in the study.

3.7.2.  Nordic Musculoskeletal questionnaire (NMQ)

It was recognized that the Nordic Musculoskeletal Questionnaire (Appendix 4) was
suitable for application in a wide diversity of workplaces and could accommodate
very large number of workers in a study very quickly and cheaply (Dickinson et al.
1992). The NMQ has been documented to have acceptable validity and reliability
(Chen et al. 2005).

Nordic Musculoskeletal Questionnaire has three sections. First section of this
questionnaire defines the information about musculoskeletal ache, pain, discomfort
and numbness during the last 12 months in the area of neck, shoulders, elbows, wrists
or hands, upper back, lower back, hips or thighs or buttocks, knees and ankles or feet.
The second section explains as if the participants have had any trouble in different
body region like as neck, shoulders, elbows, wrists or hands, upper back, lower back,
hips or thighs or buttocks, knees and ankles or feet during the last 7 days. The third
section also covers what kinds of activities have been prevented from carrying out
normal activities during the last 12 months because of the participants
musculoskeletal problems. The body parts that comprise two in number like as right
and left elbow or shoulder or wrist, the questionnaire has three options right, left and
both to describe the body parts precisely (Kuorinka et al. 1987; Dickinson et al.
1992).

The investigator used Bengali version of Nordic Musculoskeletal questionnaire

(Appendix 5) for identifying the prevalence of musculoskeletal symptoms.

3.7.3.  Whole Body Vibration: Periodic Health Surveillance Questionnaire

Occupational health surveillance in general is defined as the ongoing systematic
collection, analysis, interpretation and the distribution of data for the purpose of
prevention and surveillance to identify work-related risks initially using national
statistics (Pope et al. 2002). Whole Body Vibration: Periodic Health Surveillance
Questionnaire (Appendix 6) had the questions grouped in four sections: 1) personal
and general information; 2) work environment information; 3) musculoskeletal health

information; 4) work satisfaction; (Okunribido, Magnusson and Pope, 2008) but the
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investigator chosen section 1 & 2 for getting socio-demographic information and

identify the risk factors of MSS respectively.

The questions concerning driving experience were in terms of years of driving and
daily driving hours, surface and environment of driving, style of driving and
discomfort from of vibration (Okunribido et al. 2007). Those regarding posture were
describes as five different possible configurations of the torso (torso against backrest,
torso straight, torso bent, torso twisted and torso bent and twisted simultaneously) and
three possible frequencies of occurrence (Okunribido et al. 2007). The questions as
regards manual material handling were in terms of the weight of load and frequency
in a typical workday, for lifting and pushing tasks, whether handling was done in
awkward postures, for example with bent torso or with twisted torso (never,
occasionally, often) and whether handling was done immediately after driving (never,
sometime, often) (Okunribido, Magnusson and Pope, 2008). The work environment
information also comprise category of road, seat suspension, break time, load lifting,
vehicle jerk or jolt in details (Pope et al. 2002). Personal and general information
offers documents about socio-demographic figures that were helped to make
association between musculoskeletal symptoms prevalence and demographic data.

So to obtain information about socio-demographic questionnaires, exposure to
vibration, postural demands, manual material handling and all over the working
environment with potential associated physical risk factors of MSS Bengali version of
Whole Body Vibration: Periodic Health Surveillance Questionnaire (Appendix 7) had

been used.

3.7.4. Procedure of translation and field test of the questionnaires

For translating NMQ and Whole Body Vibration: Periodic Health Surveillance
Questionnaire in Bengali the investigator was select two translators those are health
professionals and who had already completed their graduation. Both translators
converted original Nordic Musculoskeletal Questionnaire and Whole Body Vibration:
Periodic Health Surveillance Questionnaire in Bengali independently with a focus to
produce a conceptually equivalent translation of the original questionnaire & consider

familiar & easily understandable language but not a word-for-word translation.

After receiving independent forward A & B translation, investigator and a bilingual

expert who was experienced in instrument development and translation discussed two
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forward versions of both questionnaires during a meeting and approved a combined
version in order to produce a conceptually equivalent translation named Bangla
version NMQ 1.0 and Whole Body Vibration: Periodic Health Surveillance
Questionnaire 1.0 of the original questionnaire.

After finalizing Bangla version 1.0 for both questionnaires, investigator sent the
questionnaire to bilingual expert who did not have any access to the original English

version of the both questionnaire to produce a backward translation into English.

Comparison of this backward translation with Version 1.0 was done by the bilingual
expert panel during a meeting to discuss any discrepancies, mistakes, mistranslations
or inaccuracies. Some misunderstanding and inaccuracy in the Bangla version 1.0 and
backward translation were identified. Finally misunderstanding and inaccuracy was
resolved by considering linguistic features, spoken and standard language and try to
use easily understandable word until a satisfactory version was reached with focusing
conceptual and cultural equivalence. Thus way it gave rise to the second version of
both questionnaires (NMQ version 2.0 & Whole Body Vibration: Periodic Health

Surveillance Questionnaire version 2.0).

Pre-testing and cognitive interviewing of Version 2.0 was done in the study setting
with 10 participants who speaks in Bengali language in order to conduct a
comprehension test through face to face interview and during this period the
interviewer (investigator) investigated whether the subjects had any difficulty to
understanding and also examined the participant’s interpretation or expression of all
question. Based on participant’s interpretation the third version of both questionnaires
was developed by prioritizing what they choose better alternatives to their usual
language. The third version of both questionnaires was considered as final version.

3.8. Data collection procedure

At first the investigator had taken ethical permission from Institutional Review
Committee of “Bangladesh Health Professions Institute” (BHPI) (Appendix 1) and
approved the study protocol. The authorities of “Dhaka Zilla Janbahon Shromik
Union” (Appendix 2 & 3) also provided permission to conduct the study in selected
settings without any disruption to daily work flow. The investigator was fixed a date
and time for conducting the procedure of data collection. Formerly the investigator

briefly explained about information sheet and consent form (Appendix 11) with study
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aim and objectives were mentioned to all the participants for make sense about the
study clearly and how they assist the investigator. When the participants gave accord,
there were asked to give written consent and also asked to take part in face to face
interview and then the investigator went for next phase. Data collection method by
face to face interview using structured questionnaires allowed investigator to briefly
describe the terms of the questionnaire according to need and understanding level of

the participants, so that they was able to response and answer appropriately.

Firstly, data related to personal and general information was collected. Secondly,
standard NMQ and Whole body vibration: periodic health surveillance questionnaire
was used for collecting data interrelated with musculoskeletal symptoms prevalence
and risk factors of bus driving among occupational bus drivers. The questionnaires
was filled in by the investigator when participant illiterate and when participant
literate it was filled in by them. The investigator was described any question
specifically while participants had any doubt. The investigator had been neutral
during data collection time for ease off the personal biasness related to study. The
data was noted down based on participant’s estimation. Data was collected during the
time that was convenient for the participants and not impede the participant’s
productivity. To collect data from each participant via questionnaires was taken

grossly 22 minutes.

3.9. Ethical Issues
The investigator was fully aware about the ethical issues. These issues were:

e The investigator taken approval from the ethical committee of Bangladesh
Health Professions Institute (BHPI).

e The investigator taken permission from the authority of NMQ and Whole
Body Vibration: Periodic Health Surveillance Questionnaire (Appendix 8 & 9)
to use both questionnaires for this study.

e The investigator taken consent from the Dhaka Zilla Janbahon Shromik Union
by informing them about the study and samples were not detriment by the
study.

e Written consent form was contributed by investigator to the participants to

ensure voluntary participation in the study.
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An information sheet provided to inform the subjects about the aim of the
study, confidentiality of the participant’s information and also mentioned the
subjects had full right to withdraw themselves from the study at any time
without any disinclination.

The questionnaires were administered in the available time of the participants.

The study was overseen under the observation of the study supervisor.
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CHAPTER 4
DATA ANALYSIS AND RESULTS

4.1. Data analysis

The data analysis was performed both manually and by using the Statistical Package
for Social Science (SPSS) version 17.0 (SPSS Inc., Chicago, IL, USA). To lessen the
influence of the missing value and increase the trustworthiness of the analysis, the
total analysis process was carried out using the SPSS software. Every questionnaire
had a code number for avoiding the missing or overwriting data into the SPSS. At first
the researcher was selected the variable & all the question of the questionnaire was
considered as variables, then input the data into SPSS. The raw data was put on the
SPSS and Microsoft Office Excel sheet. The process of data analysis was followed the
study objectives. For fulfilling the study aim, investigator sequentially solves the

study objectives at an organized process.

Quantitative data can be effectively analyzed using descriptive statistics. It is used
when investigator has collected a quantity of data (Hicks, 2000). Thus, descriptive
analysis was used by using descriptive statistical techniques such as; bar graph and
table for find out the frequency and percentage of different socio-demographic data
and prevalence of musculoskeletal symptoms to represent the study findings
(Alperovitch-Najenson et al. 2010; Hicks, 2000). Inferential statistics like as, chi-
square test was accompanied with p<.05, to find out the association between the
prevalence of musculoskeletal symptoms and socio-demographic and physical risk
factors (Alperovitch-Najenson et al. 2010; Hicks, 2000).

Confidence interval (Cl) are also calculated manually because, a study recruits only a
small sample of the overall population. The confidence interval indicates the level of
uncertainty around the measure of effect (Students 4 Best Evidence, 2013). So, by
having an upper and lower CI limit we can infer that, the true population effect lies

between these two points. The law of measuring Cl is:
95% CI =[£1.96 x Standard Error (SE)]

P(1-P)

n

And, SE= Here, P= Prevalence

n= Study subjects
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For an example, the prevalence of overall musculoskeletal symptoms among

participants 85.7% in the past 12 months and total participants were 105.

0.857(1—0.857)
105

_|0.122551

B 105

=+/0.001167152

= 0.034163606
~ SE = 3.41%

If standard error 3.41% then 95% confidence interval will be,

95% Cl = (+1.96 x3.41%)

=16.69%
~ 85.7% (95% CI 79.01% — 92.39%)
Consequently, this finding shows that within 95% confidence interval and 85.7%

prevalence, the upper and lower limit of CI lies between 92.39% and 79.01%.
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4.2. Result
4.2.1. Demographic variables (n= 105)

Selected Demographic Factors n (%) Mean SD
Age 33.60 8.21
21to 29 yrs 41 39.0

30to 37 yrs 23 21.9

38 1o 45 yrs 41 39.0

BMI 22.66 2.35
18to 21 48 45.7

22 t0 25 46 43.8

26 t0 29 11 10.5

Marital Status - -
Single 20 19.0

Married 85 81.0

Educational Status - -
Iliterate 24 22.9

Primary 66 62.9

Secondary 10 9.5

Higher Secondary 5 4.8

Monthly Income - -
Less than 5000 8 7.6

5000 to 10000 14 13.3

More than 10000 83 79.0

Smoking/Chew Tobacco - -
Yes 91 86.7

No 14 13.3

Regular Exercise - -
Yes 1 1.0

No 104 99.0

Sports Participation - -
Yes 16 15.2

No 89 84.8

Table-1: Demographic information of occupational bus drivers

n= Number of drivers, %= Percentage of drivers, SD= Standard Deviation

In this cross sectional study, most of the driver’s age range between 21-29 (39%) and
37-45 (39%) years. Here, the investigator used three categories of age that are 21-29,
30-37 & 38-45 and within this range participants mean age (average age) is 33.60 and
standard deviation (average deviation around the mean) was 8.21. Entire of the study
subjects were male and their Body Mass Index (BMI) score 18 to 21 (45.7%), 22 to
25 (43.8%), 26 to 29 (10.5%), their mean BMI 22.66 and its deviation score 2.35
around the mean. Almost, all of the drivers, 81% were married and few of them, 19%
were unmarried. Educational status were categorized in illiterate, primary, secondary

and higher secondary within this range their educational eminence are 22.9%, 62.9%,
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9.5% and 4.8% respectively. More than seventy percent study participants (79%)
monthly income was above 10000, 13.3% participants monthly income within 5000-
10000, and rest of the participants, 7.6% income was below 5000. Smoking and
chewing tobacco is one of most common habit of bus drivers, in this study estimated
majority of the subjects, 86.7% had the habit of smoking and/or chewing tobacco and
lesser amount of the subjects, 13.3% had not habituate with smoking and/or chewing
tobacco. Nearly all over the study participants, 104 (99%) had no contact with regular
exercise, but only one participant had linkage with regular exercise. Same as exercise
most of the subjects, 84.8% had not participated in sports activity weekly and smaller

number of participants, 15.2% participated in sports activity in every week (Table-1).

4.2.2. The prevalence of developing musculoskeletal symptoms

Prevalence of musculoskeletal symptoms in the last 12 months and

7 days
100 y

90 85 7

Percentage

m Prevalence of musculoskeletal symptoms in nine body region in the last 12 months
m Prevalence of musculoskeletal symptoms in nine body region in the last 7 days

Figure-1: Prevalence (%) of musculoskeletal symptoms in the last 12 months & 7

days in nine body regions (Study subjects, n= 105)

Figure-1 demonstrates the prevalence of overall musculoskeletal symptoms and also
notifies specifically musculoskeletal symptoms in nine body regions in the last 12
months and 7 days prior to data collection. By analyzing this study, the investigator
invented that 86.7% (95% CI 80.21%-93.19%) occupational bus drivers had been

faces trouble of musculoskeletal symptoms at least one region in the body at last 7
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days (Figure-1 & Table-2). Besides this musculoskeletal symptoms were in neck
45.7%, shoulders 47.7%, elbows 6.8%, wrists 10.5%, upper back 28.6%, lower back
61.9%, hips 10.5%, knees 49.5% & ankles 29.5% at last 7 days. Similar way in this
study, the investigator found that 85.7% (95% CI 79.01% — 92.39%) occupational bus
drivers had been experience musculoskeletal symptoms at least one region in the body
at last 12 months. The prevalence of musculoskeletal symptoms in the last 12 months
were in neck 46.7%, shoulders 50.5%, elbows 6.8%, wrists 10.5%, upper back 28.6%,
lower back 59%, hips 10.5%, knees 49.5% & ankles 32.4%. Figure-1 also describes
the most common body regions with high prevalence of musculoskeletal symptoms

among study participants were neck, shoulders, lower back & knees.

Confidence Interval (ClI) for prevalence of musculoskeletal symptoms

Last 12 months Last 7 days
95% (Cl) Upper limit Lower limit Upper limit Lower limit
Overall MSS 92.39 79.01 93.19 80.21
Neck 56.24 37.16 55.22 36.18
Shoulders 60.06 40.94 57.25 38.15
Elbows 11.61 1.99 11.61 1.99
Wrist 16.36 4.64 16.36 4.64
Upper back 37.24 19.96 37.24 19.96
Lower back 68.40 49.60 71.18 52.62
Hips 16.36 4.64 16.36 4.64
Knees 59.06 39.94 59.06 39.94
Ankles 41.36 23.44 38.22 20.78

Table-2: Confidence interval for prevalence of musculoskeletal symptoms in the last
12 months & 7 days in nine body regions of occupational bus drivers (study subjects,
n=105)
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4.2.3. ldentify the interruption of activities of daily living in the last 12 months

Interruption of activities of daily living at last 12 months due to
MSS in nine body parts
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Figure-2: Interruption (%) of activities of daily living in the last 12 months due to

musculoskeletal symptoms in nine body parts (Study subjects, n= 105)

Figure-2 demonstrates participant’s interruption of activities of daily living at last 12
months due to musculoskeletal symptoms at least one region in the body and also
specifically notifies which body region are responsible had been prevented from
carrying out normal activities (e.g. job, housework, hobbies) because of this trouble.
From this study, the investigator acknowledged that 73.3% (95% CI 64.84%—81.76%)
faces difficulties to doing their activities of daily living for the reason of overall
musculoskeletal problem (at least one part of their body) and 43.8% of study
participants prevented from doing their normal activities of daily living owing to neck
trouble (Figure-2 & Table-3). At the same way 39% prohibited from their normal
daily living activities due to shoulders trouble, 5.7% for elbows trouble, 9.5% for
wrists trouble, 25.7% for upper back trouble, 57.1% for lower back trouble, 10.5% for
hips trouble, 44.8% for knees trouble and 24.8% for ankles trouble. Figure-2 also
clearly defines the most common body regions that prevented occupational bus

drivers from their normal activities these were neck, shoulders, lower back and knees.

36




Confidence Interval (CI) for interruption of activities of daily living

Last 12 months

95% (C1) Upper limit Lower limit
Overall MSS 81.76 64.84
Neck 53.29 34.31
Shoulders 48.32 29.68
Elbows 10.13 1.27
Wrist 15.10 3.90
Upper back 34.05 17.35
Lower back 66.56 47.64
Hips 16.36 4.64
Knees 54.31 35.29
Ankles 33.06 16.54

Table-3: Confidence interval for interruption of activities of daily living in the last 12

months in nine body regions of occupational bus drivers (study subjects, n= 105)
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4.2.4. Association between socio-demographic factors and reported

musculoskeletal symptoms

Socio-demographic At least one region pain at At least one region pain at

factors last 12 months last 7 days
Yes No x2 P- Yes No x2 P-
(n) (n) value value* (n) (n)  value value*
Age 5961 .051 7.229 .027
21 to 29 years 31 10 31 10
30 to 37 years 22 1 22 1
38 to 45 years 37 4 38 3
BMI 2.088 .352 2.157  .340
18to 21 40 8 40 8
22 t0 25 39 7 40 6
26 to 29 11 0 11 0
Marital Status 659 417 950 .330
Single 16 4 16 4
Married 74 11 75 10
Educational Status 1.135 .769 .308 .958
Iliterate 20 4 21 3
Primary 56 10 57 9
Secondary 9 1 9 1
Higher Secondary 5 0 4 1
Monthly Income 1.919 .383 917 .632
Less than 5000 8 0 7 1
5000 to 10000 11 3 11 3
More than 10000 71 12 73 10
Smoking 673 412 013 910
Yes 77 14 79 12
No 13 1 12 2
Regular Exercise 6.058 .014 6.563 .010
Yes 0 1 0 1
No 90 14 91 13
Participate in sports 307 579 2.223 136
Yes 13 3 12 4
No 77 12 79 10

*Chi- square test
Table-4:  Association between  socio-demographic  factors and reported
musculoskeletal symptoms in the last 12 months and 7 days prior to data collection

n= Number of participants

A chi-square analysis was conducted with p<.05 to find out the significant association
between socio-demographic factors and reported musculoskeletal symptoms. Within
nine socio-demographic factors only two factors had significant association with
musculoskeletal symptoms. Association between at least one region pain in the last 12

months and age (p value= .051) and regular exercise (p value= .014), but no
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significant association between at least one region pain in the last 12 months and
BMI, marital status, educational status, monthly income, smoking and sports

participation for emerging musculoskeletal symptoms.

Same as above only two factors; age (p value= .027) and regular exercise (p value=
.010) had significant association with at least one region pain in the last 7 days, but no
significant association between at least one region pain in the last 12 months and
BMI, marital status, educational status, monthly income, smoking and sports

participation for developing musculoskeletal symptoms (Table-4).
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4.2.5. Physical risk factors and association between reported work-related

physical risk factors and reported musculoskeletal symptoms

At least one region pain At least one region

. . at last 12 months pain at last 7 days

Reported physical risk factors Yes No 22 P- Yes No g2 p-
(%) (%) value value* (%) (%) value value*

Working years of present job 5578 .134 4.867 .182
1to11yrs 476 124 486 114
12 to 22 yrs 286 1.0 286 1.0
2310 33 yrs 7.6 1.0 76 10
34 to 44 yrs 1.9 0.0 19 00
Driving hour/day 525  .769 680 .712
4 to 8 hours 219 438 219 48
9 to 13 hours 295 3.8 295 38
14 to 18 hours 343 57 352 48
Driving day/week 3.019 555 1.664 .797
3 days 29 00 29 00
4 days 76 29 86 19
5 days 143 1.0 143 1.0
6 days 143 1.9 133 29
7 days 46.7 8.6 476 7.6
Type of ground surface 6.069 .048 7596 .022
Pitch with good condition 381 57 40.0 3.8
Pitch with bad condition 476 7.6 46.7 8.6
Both pitch & track 00 10 00 10
Good back rest support 915 .339 1.069 .301
Yes 83.8 133 848 124
No 19 1.0 19 10
Driving posture 586  .746 1.241 538
Bent forward often 448 8.6 86 86
Lean against backrest often 37.1 438 48 3.8
Both 38 10 1.0 1.0
Vehicle jerk or jolt that uplifted driver 527 768 1.006 .605
>5 times a day, but <5 times an hour 1.0 0.0 1.0 0.0
>5 times an hour, but <5 times a minute  41.0 5.7 419 48
>5 times a minute 43.8 8.6 43.8 8.6
Discomfort from vibration or shock 906  .341 .028  .868
Yes 276 29 26.7 3.8
No 581 114 60.0 9.5
Lifting .784 376 1.346 .246
Yes 505 6.7 514 5.7
No 352 7.6 352 7.6
Lift with awkward posture .028  .868 315 575
Yes 305 438 314 38
No 55.2 95 552 95
Other low back or neck stress 1.835 .176 1.232 .267
Yes (mechanical work) 448 438 448 48
No 41.0 95 419 8.6

* Chi- square test
Table-5: Physical risk factors and association between reported work-related physical

risk factors and reported musculoskeletal symptoms in the last 12 months and 7 days
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Descriptive statistics were used for representing associated physical risk factors of
musculoskeletal symptoms (Table-5). Table-5 was emphasizes which physical risk
factors were accountable for developing musculoskeletal symptoms with their
percentage. Working years of bus driving had a great risk factor, when working years
was increased then percentages of musculoskeletal symptoms was increased in both
last 12 months and 7 days. Within 1.9% participants whose working years between
34-44 years, 1.9% reported they had musculoskeletal symptoms. Driving hour per day
was count from 4-18 hours and the drivers who drives 3 days and/or above in a week
had greater percentages of musculoskeletal symptoms. Type of ground surface of
road, which includes pitch with good condition (43.8%) and pitch with bad condition
(55.2%) both are considered as risk factors for developing musculoskeletal symptoms.
Wicked back rest support had 1.9% risk for musculoskeletal symptoms among 2.9%
occupational bus drivers. Driving posture also a risk factors, who (53.3%) drives bent
forward often had 44.8% musculoskeletal symptoms in the last 12 months and 7 days,
again who (41.9%) drives lean against backward often had 37.1% and 38.1%
musculoskeletal symptoms last 12 months and 7 days. Vehicles jerk and jolt that
uplifted driver had also the factor had relation with musculoskeletal symptoms.
Moreover, 30.5% of drivers said that, they feel discomfort from vibration or shock,
from them 27.6% had musculoskeletal symptoms last 12 months and 26.7% had
musculoskeletal symptoms last 7 days. The drivers those were engaged with lifting
activity had risk of musculoskeletal symptoms more rather than those were not
engaged with lifting activity. Same as lifting, lifting with awkward posture considered
as physical risk factor in this study. 35.2% bus drivers are engaged in lifting with
awkward posture, within this percent 30.5% had musculoskeletal symptoms in the last
12 months and 31.4% last 7 days. The investigator discovered other physical risk

factors (mechanical work) that stress on back and neck on drivers.

A chi-square analysis was conducted with p<.05 to find out the significant association
between reported work-related physical risk factors and reported musculoskeletal
symptoms at least one region in the last 12 months and 7 days. Within nine socio-
demographic factors only one factor have significant association with musculoskeletal
symptoms. Significant association had been existing between at least one region pain
in the last 12 months and type of ground surface (p value= .048), but no significant

association between at least one region pain at last 12 months and working years of
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present job, driving hour/day, driving day/week, good back rest support, driving
posture, vehicle jerk or jolt, discomfort from vibration or shock, sitting without
vibration a day, lifting, lift with awkward posture and other low back or neck stress

for evolving musculoskeletal symptoms.

Same as above only one factors; type of ground surface (p value= .022) had
significant association with at least one region pain in the last 7 days, but no
significant association between at least one region pain in the last 12 months and
working years of present job, driving hour/day, driving day/week, good back rest
support, driving posture, vehicle jerk or jolt, discomfort from vibration or shock,
lifting, lift with awkward posture and other low back or neck stress for emerging

musculoskeletal symptoms (Table-5).
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CHAPTER5
DISCUSSION

The incidence of musculoskeletal symptoms is considerable in Bangladeshi
community (Haq et al. 2008). Bangladesh is a small country with bring on a great
quantity of population and most of the employee were labor. The entire figure of
working population is about 70.86 million (Occupational Health & Safety 2010).
Within this working population, a few percent of are accountable as occupational bus
drivers. As Bangladesh has no evidence about the prevalence rate of musculoskeletal
symptoms among occupational bus drivers but in overseas countries presented the
strong evidence of high prevalence ratio and ergonomics risk factors those are

responsible for developing musculoskeletal symptoms with their association.

The first objective of this study was to estimate the prevalence of musculoskeletal
symptoms in the last 12 months, and 7 days among occupational bus drivers. The
investigator showed that the highest prevalence of musculoskeletal symptoms in
lower back was 59.0% in the last 12 months and 61.9% in the last 7 days among 105
occupational bus drivers. However, Okunribido, Magnusson and Pope (2008) found,
in a cross sectional self-assessment study among 61 occupational bus drivers, only
52.8% experienced back pain in the last 12 months and 42.1% in the last 7 days.
Another observational cross sectional study among urban bus drivers in the company
of public transportation in Tel Aviv metropolitan area include 384 male bus drivers
found four most common musculoskeletal complaints were lower back, neck,
shoulder and knee (Alperovitch-Najenson et al. 2010). This study totally showed
similar result because this study indicated most affected areas were lower back,
shoulders, knees and neck. Same way another study was conducted in Hong Kong
with 481 urban bus drivers again proved that highest 12 months prevalence of
musculoskeletal symptoms in neck, back, shoulders and knees (Szeto and Lam, 2007).
One more study conducted in US among bus drivers of a public university had 35
participants estimated musculoskeletal disorders in neck 69%, lower back 60%,
superior back 57% and knees 43% and this findings almost same in this study
(Ferandez-D’Pool et al. 2012). A study was executed in Scotland at one public
transport Bus Company where sample was 80 bus drivers, showed 59.0% experienced
low back pain last 12 months that was exactly similar with this study (Okunribido et
al. 2007).
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The second objective of this study was to identify the interruption of activities of daily
living in last 12 months due to musculoskeletal symptoms. This study showed that
73.3% participants faces difficulties to doing their activities of daily living for the
reason of overall musculoskeletal problem and very specifically participants
prevented from their normal daily living activities due to musculoskeletal symptoms
in lower back 57.1%, knees 44.8%, neck 43.8% and shoulders 39% in the last 12
months. A study in Scotland among city bus drivers supported this study, for the
reason that their questionnaire data indicated that back pain had little effect on ability
to work and on ability to take part in recreational or social activities (Okunribido et al.
2007).

The third objective of this study was to identify the physical risk factors of
musculoskeletal symptoms and for this purpose this study categorized some factors,
these are working year, driving hour, ground surface of road, driving posture, vehicle
jerk and jolt, vibration, lifting, awkward posture and mechanical work. The maximum
of the factors have been connected with other cross sectional studies because in
similar way one of the study in UK considered lifting loads, awkward posture,
vibration and postural factors as physical risk factors among 416 participants
(Okunribido, Magnusson and Pope, 2008). A study of Hong Kong along with bus
drivers identified prolonged sitting and driving hour as the risk factors of
musculoskeletal discomfort as like this study (Szeto and Lam, 2007). Some risk
factors that are not similar in this study like as head support, lumber support, noise
and non-sliding seat were identified in one US cross sectional study of bus drivers
(Ferandez-D’Pool et al. 2012). Another study was executed in Scotland at one public
transport bus company where sample was 80 bus drivers acknowledged that drivers
spent 7 hour 36 minutes in driving and that’s why 37.7% experienced discomfort from
sitting, 68.8% indicated discomfort from vibration and 13.1% performed lifting had
considered risk factors (Okunribido et al. 2007) and in this study driving hour range
from 4 to 18 hour and for that cause discomfort from sitting 2.9% due to had poor

back support, 100% adapt awkward posture and 30.5% discomfort from vibration.

The fourth objective of this study was to find out the association between prevalence
and socio-demographic factors and physical risk factors of musculoskeletal
symptoms. This study showed statistically significant association between

musculoskeletal symptoms and age, regular exercise, type of ground surface of road
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in the last 12 months and 7 days. But this findings was not matched with other cross
sectional studies, a study in UK was find out driving style, awkward posture, manual
materials handling have associated with musculoskeletal symptoms (Okunribido,
Magnusson and Pope, 2008). Like that another a cross sectional study in Israeli
professional bus drivers found uncomfortable seats, back support and steering wheel
had the association with musculoskeletal symptoms (Alperovitch-Najenson et al.
2010). A study of Szeto and Lam (2007) found a different relation, that means they
exhibited grip strength was significantly related with neck and shoulder discomfort.
Age had the association with musculoskeletal symptoms demonstrated by a cross
sectional study of university bus drivers in US like this study but they did not found
any other association between physical risk factors or variables and musculoskeletal
symptoms (Ferandez-D’Pool et al. 2012).

Not only bus drivers study findings but also the study findings of other occupational
drivers like as; taxi drivers, truck drivers, forest machine drivers, police drivers,
tractor drivers, works drivers and delivery drivers have similarities with this study.
Furthermore, it is also evident that all kinds of occupational drivers have an increased

risk of developing musculoskeletal symptoms.

A cross sectional self-assessment questionnaire survey study among occupational
drivers in USA where included 58 police drivers, 60 tractor drivers, 64 truck drivers,
34 works drivers and 30 taxi drivers and those drivers prevalence of low back pain in
the past 12 months are ranged from tractor drivers 43.3% (lowest) to taxi drivers
63.3% (highest). At the same time they identified current low back pain prevalence
are ranged from taxi drivers 44.1% (highest) to tractor drivers (lowest). Overall
occupational factors were found lifting loads, manual materials handlings, awkward
posture, vibration and postural factors among all groups of drivers. Factors had
association was includes driving style, awkward posture, manual materials handling
with musculoskeletal symptoms (Okunribido, Magnusson and Pope, 2008). This
result is nearly similar in this bus drivers study in case of past 12 months prevalence
but last 7 days prevalence shows higher percentage of low back pain, risk factors also

have the similarities but in term of association have dissimilarities was established.

Another cross sectional study in Taiwan encompassed 1242 urban taxi drivers in

which reported 51% low back pain in the past 12 months and the prevalence of
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musculoskeletal symptoms had relation with daily driving duration like this study.
Both study found increased daily driving hour have increased risk of musculoskeletal
symptoms. They found bending or twisting had association with low back pain
moreover, also found association between low back pain and socio-demographic
factors, (age, regular exercise) have greatly corresponding with this study (Chen et al.
2005).

In 2007 a study was performed in the areas of England and Scotland with 192
professional truck drivers, estimated that 81% of the drivers reported musculoskeletal
problems at least one area in the body past 12 months, 34% reported musculoskeletal
problems at least one area past 7 days and 30% reported they prevented from their
activity due to musculoskeletal symptoms problem last 12 months. They also found
the association between vibration, manual material handling and musculoskeletal
symptoms (Robb and Mansfield, 2007). Their result may compared with this study
because bus drivers study estimated that 85.7% of the drivers reported
musculoskeletal problems at least one area in the body past 12 months, 86.7%
reported musculoskeletal problems at least one area past 7 days and 73.3% reported
they prevented from their activity due to musculoskeletal problem last 12 months. But
there is no association between vibration, manual material handling and

musculoskeletal symptoms in this study.

Another randomized control trial study contained 311 male professional forest
machine drivers in northern Sweden on the organization of Swedish Forest
Entrepreneur. In which 106 case group drivers 34% reported had neck pain the
previous 12 months and 7 days and 56 of drivers also reported pain in arms. The
estimated risk for neck pain from whole body vibration was not conformed in any
case group and no significant differences were found between case and non-case
group. In this study, bus driver’s neck pain percentage is higher than forest machine
drivers and also this study found vibration was a risk factor for musculoskeletal
symptoms but they reported vibration was not a factor in both case and non-case
group (Rehn et al. 2009).

In 2008 a cross sectional study in Norway constituted totally 823 taxi drivers
including 586 owner-drivers showed higher prevalence of neck, shoulders and low

back pain. They also found that driving 6 to 8 hours per day, handling baggage,
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smoking and physical exercise those are the risk factors for neck, shoulders and low
back pain (Raanaas and Anderson, 2008). Their findings have little similarities with
this bus drivers study because this study found higher percentage of neck, shoulders
and low back pain also identified driving hour, lifting, regular exercise as the risk

factors of musculoskeletal symptoms except smoking.

One more study among Nigerian taxicab drivers were randomly sampled 406
occupational taxi drivers for the purpose of identifies the prevalence of work-related
musculoskeletal disorders. Respondents reported work-related musculoskeletal
disorders at the neck 67%, wrists 20%, upper back 29%, lower back 30% and buttock
19%. The prevalence of their study showed higher prevalence in neck and lower in
buttock but this study showed prevalence of musculoskeletal symptoms higher in

lower back and lower in elbows (Samuel and Babajide, 2012).

Similarly a study was designed with three parts (self-assessment, systematic
observation and direct measurements) in Scotland by including 64 delivery drivers
and the findings of their study was; averaged driving period 9 hour and 10 minutes,
26.6% experienced discomfort from sitting, 40.6% adopting torso bent posture, 59.4%
performing lifting task, 53.1% lifting loads immediately after driving and 50.0%
experienced low back pain during the last 12 months and also 21 drivers reported
current low back pain (Okunribido, Magnusson and Pope, 2006). The similarities of
their findings with this study was driving hour, driving posture, sitting discomfort and
prevalence of low back pain but the dissimilarities are lifting task and lifting
immediately after driving. So, the differences between bus and delivery drivers are
that delivery drivers engage lifting activity more than bus drivers.
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CHAPTER 6
LIMITATION AND RECOMMENDATION

6.1. Limitation

The investigator identifies some factors that limiting the findings of this study.

e Firstly, the result of this study could not be generalized. Two factors were
responsible for this:

1. First one, the sample size was relatively small in number, if it would be
compared with other published study. The limited sample may often change
the study outcome and sometimes does not represent the actual impression
of investigation.

2. Second one, the limited sample was taken conveniently from selected study
setting and sample selection procedure was followed non-probability
sampling strategy, which does not signify the total population.

e Secondly, the investigator was not found any one literature related to
musculoskeletal symptoms among occupational bus drivers in Bangladeshi
perspective for comparing the findings between them.

e Thirdly, the procedure of translation and field test of the questionnaires was not in
an accurate way because the investigator did not ensured a bilingual, whose
mother language is English for backward translation on the other hand, only used
three participants for field test of study questionnaires.

Therefore, this cross sectional study characterizes the association between socio-
demographic factors and physical risk factors and overall musculoskeletal symptoms
(at least one body region pain in the past 12 months and 7 days). However, it does not
specify the relation between physical risk factors and musculoskeletal symptoms in
nine body parts and also not specify the relation between demographic factors and
musculoskeletal symptoms in nine body region.

6.2. Recommendation

This study showed the association of musculoskeletal symptoms with demographic
factors and physical risk factors. Further studies should consider psychosocial and
environmental factors having association or not with musculoskeletal symptoms. In
addition, it will be better to find out the fundamental relationship between

musculoskeletal symptoms and different factors (socio-demographic, physical,
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psychosocial and environmental) simultaneously. Prevention, intervention and

outcome regarding musculoskeletal symptoms should be considered for future studies.

Some of studies supported that anthropometric mismatch one of the factors having
relation with musculoskeletal symptoms among occupational bus drivers, as they
steering wheel, control gear manually and feeling discomfort from sitting. So, the
estimation of anthropometric measurement in different dimension among

occupational bus drivers also should be significant for furthermore studies.

In spite of this, the scarcity of available studies regarding occupational drivers
especially among occupational bus drivers in Bangladesh concerning musculoskeletal
symptoms, provokes the requirement of conducting a study at a large scale in

Bangladesh.
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CHAPTER 7
CONCLUSION

In summary, this study found lower back, shoulders, knees and neck musculoskeletal
problem to be very prevalent both in the past 12 months and past 7 days among
professional bus drivers. For the causes of musculoskeletal trouble in different body
area majority percent of participants faces difficulties for doing their normal activities
of daily living in the previous 12 months. There are some factors were identified as
the physical risk factors of musculoskeletal symptoms, these are working year,
driving hour, ground surface of road, driving posture, vehicle jerk and jolt, vibration,
lifting, awkward posture and mechanical work. But this study established only age,
regular exercise and type of ground surface of road have the significant association
with musculoskeletal symptoms.

Work is the part and parcel of our life. So, the work-related musculoskeletal disorders
or musculoskeletal symptoms could not be ignored easily from the country as like as
Bangladesh. Many of occupational group including occupational bus drivers have
highly risk for developing musculoskeletal symptoms. Thus, it is the high time for the
health care professionals to conscious about this miserable condition and plays a vital
role to prevent this issue. Occupational Therapy is a health care profession can make

the occupational health safe and sound by exerting their holistic involvement.
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Appendix 4

Nordic Musculoskeletal Questionnaire (NMQ) in English

Please answer by using the tick boxes

—~ one tick for each question

Please note that this part of the questionnaire should be answered, even
if you have never had trouble in any parts of your body.

Have you at any time during the last 12
months had trouble (such as ache,
pain, discomfort, numbness) in:

Have you had trouble during the last 7
days:

i During the last 12 months have you

been prevented from carrying out
normal activities (eg. job, housework,
hobbies) because of this trouble:

1 Neck
Yes

0 .0

2 Neck
Yes

O 0

3 Neck
Yes

O -0

4 Shoulders

No Yes
I

2 D n the right shoulger

3 D in the lett shoulder

4 D n both shoulders

5 Shoulders

No Yes
O

2 D in the right shoulder

3 D in the left shoulger

4 D n both shoutders

6 Shoulders (both/either)

O 0

7 Elbows

No Yes
1 D 2 D in the nght elbow
3 D in the ieft elbow

4 D n both elbows

8 Elbows

No Yes
1 D 2 D in the right eloow

3 D in the left eibow

4 |:| in both elbows

9 Elbows (both/either)

No Yes
0O L0

10 Wrists/hands

No Yes
'

2 D in the right wristhand
3 D in the leh wnsthand

4 D in both wrists/hands

11 Wrists/hands

No Yes

1 D 2 D in the nght wnist/hand

3 D in the left wnst/hand

4 [:] in both wrists’hands

12 Wrists/hands (both/either}
No Yes

O =0

13 Upper back

No Yes
O

14 Upper back

No Yes
O =0

15 Upper back

O -0

16 Lower back (small of the back)
No Yes

1D 2[]

17 Lower back

O 0

18 Lower back

No Yes
O L0

19 Oneorboth hips/thighs/buttocks

No Yes
O =

20 Hips/thighs/buttocks

No Yes
O

21 Hips/thighs/buttocks

No Yes
0

22 One or both knees

0 .0

2[]
23 Knees
Yes

O -0

2]
24 Knees
Yes

0 0

25 One or both ankles/feet

No Yes
O

26 Ankles/feet

No Yes
O

27 Ankles/feet

O .0
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Nordic Musculoskeletal Questionnaire (NMQ) in Bengali
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Appendix 6
A validated Questionnaire (Whole Body Vibration: Periodic Health
Surveillance Questionnaire) in English

Section 1: personal and general information

Code number:

Date of birth (day / month / year): Sexx MO F[I
Age: (years)
Height: m(ft) cm(in) Weight: kg(lbs)

Marital Status: Single [1 Married L1 Divorced/Separated []

1.
2.

3.

What is your educational status?

Monthly income: Less than 5000 (1 5000 to 10000 L1 ~ More than 10000 []

Do you smoke or chew tobacco or have you ever smoked? Yes [1 No []

4. Do you exercise regularly? Yes [ No [

5. What sports, if any, do you weekly participate in?

Section 2: Work environment information

. How many years have you spent working in your present job? Years
. What kind of transportation do you use to get to and from work?

Carld] Busd  Train[] Bicycleld  Walk[l

. How long does it take you to get to work?

Lessthan 20 min O  20-40 min OO0  41-60 min [ More than 1 hour [

What kind of vehicles did and do you drive in your current job? (i.e., car, bus, van, truck,
train, tram, helicopter, other)

Type of vehicle from - until hours/day days/week weeks/year
- hrs days weeks
- hrs days weeks
- hrs days weeks
- hrs days weeks
- hrs days weeks

. On which type of ground surface do you drive regularly?

Asphalt/Concrete:

Good condition Ldno [Olyes _ hours/day type of vehicle

Poor condition [dno Olyes __ hours/day type of vehicle
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Paved road (cobble) [l no L1 yes hours/day type of vehicle
Track Llno O yes hours/day type of vehicle

Other, namely Llno [0 yes hours/day type of vehicle

6. In which environment do you usually drive? % time vehicle
Highway
Country side road
City street
Mixed

7. What is your normal style/speed of driving? smooth[] slow[] fast[]

accelerating/braking[]
8. On what kind of driver seat do you sit regularly?

Type has suspension? yes [ no [

Type of suspension? [ mechanical suspension [ air suspension
[1 hydraulic suspension [ foam/cushion suspension
Is your seat adjustable? yes [1 no [
Do you adjust your seat? yes L1 no [ notapplicable [
Did you receive instruction on how to adjust your seat? yes [1 no [
Do you use automatic or manual gear? Automatic [1 Manual [

9. Does your back rest give good support of your back? yes [1 no [
Do you use a separate back support when you drive?  yes [1 no [
Does your seat have arm rests? yes [1 no [

Do you use arm rests when you drive? yes [1 no [ not applicable [1

10. Which postures do you adopt when driving? Often Occasionally ~ Never
Bent forward L] ] Ll
Twisted L L [
Lean against backrest ] Cl ]

Any other constrained posture?
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11. How often does your vehicle jerk or jolt so much that you are uplifted from your seat?

[INever

[1Less than 5 times a day

[IMore than 5 times a day, but less than 5 times an hour
[IMore than 5 times an hour, but less than 5 times a minute

[1More than 5 times a minute
12. How often does your seat bottom out while you are driving?

[INever

[ILess than 5 times a day

[IMore than 5 times a day, but less than 5 times an hour
[IMore than 5 times an hour, but less than 5 times a minute

[1More than 5 times a minute
13. Do you experience discomfort by mechanical vibration or shock in your work?

yes[1 no [

14. How many hours a day do you spend sitting without vibration on the job hours
How many days a week do you spend sitting? days
How many weeks a year do you spend sitting? weeks

15. Do you have to maintain a twisted posture without vibration often and/or for prolonged

times? yes[1l no[l

16. How many hours on a typical day do you spend standing/walking on the job? hours
How many days a week do you work? days
How many weeks a year do you work? weeks

17. Does your job include lifting?  yes[] no [

Up to 5 kg (10lbs) [ Times/day []
5-10 kg (10-20 Ibs) [ Times/day []
More than 10 kg (20 Ibs) [ Times/day []

18. Do you lift in awkward postures? (bent/twisted) yes [1 no [
19. If you drive and lift on the job how often do you lift immediately after driving?

Seldom [J  Occasionally [] Often [



20.

21.

22.

23.

24.
25.

Does your job include (on an average working day) any of the following conditions?
Prolonged or recurrent work done with your back:

Bent forwards, backwards or side wards ~ yes [1 no [
Twisted yes[1 no [

Bent and twisted simultaneously yes [1 no [

Any other constrained posture?
Does your job include repeated, prolonged or uncomfortable carrying, pushing or pulling

of loads? yes [1 no [l
Avre there any other duties required in your job that stress your low back or neck?

How many breaks do you usually take during the workday (this means getting out of your
vehicle)?
How long are your breaks? minutes

What do you do during your breaks? Walk around [  Sit [ Stand [1 Other [

“Thank you for completing this questionnaire”



Appendix 7
A validated Questionnaire (Whole Body Vibration: Periodic Health

Surveillance Questionnaire) in Bengali
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Appendix 8
Permission letter from the author of Nordic Musculoskeletal

Questionnaire

/™ RUSH UNIVERSITY
I/ MEDICAL CENTER ..+ von weorcine sovio o

arifhossainl4ot.crp@gmail.com

Last Sign In: Aug 9, 2014 3:50 AM

Received:Aug 8, 2014 2:11 PM

Expires:Aug 22, 2014 2:11 PM

From:gunnar_andersson@rush.edu

To:arifhossainl4ot.crp@gmail.com

Subject:RE: Permission for using Nordic Musculoskeletal Questionnaire (NMQ)

Dear Dr. Hossain,

You certainly have my permission to use the Nordic Musculoskeletal Questionnaire in your
study. Appropriate reference to the publication be much appreciated. Good luck in your study.

Sincerely yours,
Gunnar B. J. Andersson, MD, PhD

From: Arif Hossain [arifhossain14ot.crp@gmail.com]

Sent: Wednesday, August 06, 2014 8:05 AM

To: Gunnar Andersson

Subject: Permission for using Nordic Musculoskeletal Questionnaire (NMQ)

Mr. Andersson,

I am Md. Arif Hossain , a 4th year student of B.Sc. in Occupational Therapy of Bangladesh Health
Professions Institute (BHPI), the academic institute of Centre for the Rehabilitation of paralysed
(CRP). I am writing you to get permission from you to use your Nordic Musculoskeletal
Questionnaire (NMQ) in my study. | obtained your e-mail address

from https://www.rushortho.com/cv/cvAndersson.pdf.

For the fulfillment of the requirements of Bachelor degree it is compulsory to conduct a research
project in 4th year. My study title is“Musculoskeletal Symptoms Prevalence and Associated Risk Factors
Among Occupational Bus Drivers In Bangladesh”. Under this study | want to use your questionnaire but as a
student in Bangladesh it is quite difficult for me to purchase this questionnaire due to economic barrier.

So, I request you please grant me by giving your valuable permission to use your NMQ in my study and
oblige thereby. Thank you for your patience and cooperation. | am eagerly looking forward to hearing from
you.

Respectfully,

Md. Arif Hossain

Occupational Therapy Department

Bangladesh Health Professions Institute (BHPI)
Centre for the Rehabilitation of the Paralysed (CRP)
Email: arifhossainl4ot.crp@gmail.com

This message was secured by ZixCorp™.

Rush University Medical Center
1653 W. Congress Parkway, Chicago, Illinois 60612
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Appendix 9
Permission order of Guidelines for Whole-Body Vibration: Health
Surveillance Questionnaire
Thank You For Your Order!
Dear Mr. Arif Hossain,
Thank you for placing your order through Copyright Clearance Center's RightsLink service.

Elsevier has partnered with RightsLink to license its content. This notice is a confirmation
that your order was successful.

Your order details and publisher terms and conditions are available by clicking the link below:
http://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=3aecbcdf-dbfa-4272-al18e-52ccddf8b7c9

Order Details

Licensee: Arif Hossain

License Date: Aug 7, 2014

License Number: 3443761326628
Publication: Journal of Sound and Vibration

Licensed title: GUIDELINES FOR WHOLE-BODY VIBRATION HEALTH SURVEILLANCE

Licensed author: M. POPE,M. MAGNUSSON,R. LUNDSTROM,C. HULSHOF,J. VERBEEK,M. BOVENZI

Type Of Use: reuse in a thesis/dissertation
Total: 0.00 USD

To access your account, please visit https://myaccount.copyright.com.

Please note: Online payments are charged immediately after
order confirmation; invoices are issued daily and are payable
immediately upon receipt.

To ensure that we are continuously improving our services, please take a moment to complete our
customer satisfaction survey.

B.1:v4.2

+1-855-239-3415/ Tel: +1-978-646-2777
customercare@copyright.com
http://www.copyright.com

This email was sent to: arifhossaini4ot.crp@gmail.com

Please visit Copyright Clearance Center for more information.

This email was sent by Copyright Clearance Center
222 Rosewood Drive Danvers, MA 01923 USA
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Appendix 10
Information Sheet and Consent Form in English
Information Sheet
| am Md. Arif Hossain, a 4™ year student of the Bachelor of Science in Occupational
Therapy of Bangladesh Health Professions Institute (BHPI), the academic institute of
Centre for the Rehabilitation of the Paralyzed (CRP), Chapain, Savar, Dhaka-1343.
For the fulfillment of requirements for the Bachelor Degree, it is compulsory to
conduct a research project in 4™ year. 1 would like to invite you to take part in my
study. The research title is “Musculoskeletal Symptoms Prevalence and Associated
Risk Factors Among Occupational Bus Drivers In Bangladesh” and the aim is “To
investigate the musculoskeletal symptoms prevalence and its associated risk factors

among occupational bus drivers in Bangladesh.”

Your participation in this study is voluntary. You are not forced to participate at all. If
you want to withdraw from the study, you may do that at any time without any

hesitation. You will not be harmed/injured or disadvantaged by the study.

Only your personal details (not including your identity such as name) and answers of
the questionnaire will be documented and used for the study purpose. Without
investigator and study supervisor nobody will permit to know the data associated with
study. The investigator will maintain confidentiality of all proceedings. Without your

permission, the data provided by you will never be used.

If you take part in the study it may need nearly 22 minutes. You will not be paid for

your participation.
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Consent Form
To be completed by the:
A. Participant (if participant is literate)/Investigator (if participant is illiterate)
1. Have you read the information sheet? Yes/No

2. Have you had an opportunity to discuss this study and ask any question? Yes/No

3. Have you had satisfactory answers to all of your questions? Yes/No
4. Have you received enough information about the study? Yes/No
5. Was the study explained to you? Yes/No

6. Do you understand that you are free to withdraw from the study at any
time, without having to give a reason? Yes/No
7. Information collected by the investigator from you might be examined by
other research assistants. However, all personal details will be treated as
highly confidential. Will you give permission for these individuals to have

access to your records? Yes/No
8. Have you had sufficient time to come to your decision? Yes/No
9. Do you agree to take part in this study? Yes/No

By signing below you are agreeing that you have read and understood above questions

and give accord you are taking part in this study voluntarily (without coercion).

Participant’s signature/thumb-mark: Date:

B. Investigator
| have explained the study to the above participant precisely and she has indicated her

willingness to take part in the study.

Investigator’s signature: Date:
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Appendix 11
Information Sheet and Consent Form in Bengali
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