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Abstract

The occupational health and safety service is still in the developing stage. In Bangladesh, this service is merely
focused on welfare for the garments workers. Statistics on musculoskeletal symptoms prevalence and risk factors
analysis for any occupational group can assist to develop ergonomic based prevention and intervention programs.
However, there is no information available about the musculoskeletal symptoms prevalence amongst automobile
mechanics in Bangladesh. The aim of study is to estimate the prevalence of musculoskeletal symptoms and reveal
association with physical risk factors among automobile mechanics. This cross-sectional study was performed with
100 automobile workers conveniently selected from different automobile workshop of Dhaka Division (Savar and
Gabtoli) of Bangladesh. The short version of Dutch Musculoskeletal Questionnaire was used to determine the
prevalence and associated physical risk factors. Furthermore, the Rapid Entire Body Assessment was used to identify
the physical risk level of musculoskeletal symptoms. The prevalence of musculoskeletal symptoms during the last 12
months preceding data collection was reported at 77%. The most affected body parts were lower back (67%) then the
hip (53%). Socio-demographic and physical risk factors were significantly (p<0.05) associated with reported musculo-
skeletal symptoms. It is highly concerning issue for employing occupational health and safety program for those
workers.
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Introduction Practice Points

® Musculoskeletal symptoms are very common

condition worldwide. It affects people’s activity
performance in their everyday life.

Worldwide occupational illness and injury continue to be
the foremost cause of increase cost approximately 2.8
trillion USD (4%) of annual GDP due to sickness

absence, lost work day, worker s compensatlon and daily ® The study estimated that 77% automobile
production interruption.! These leading to serious impact mechanics had  been  troubled  with

on physical, psychosomal and economical aspects of the musculoskeletal svmptoms in at least one
WOI'kll’lg population.”® It has been also recognized as a region in the bod ymp

major coneern to both developed and developing celo ¢ body.
countries.>** According to the 2014 estimation, ® The most affected body parts were lower back

Btangladesh as a developing country, was ranked in the (67%) then the hip (53%). Socio-demographic
7™ position in the world for having intensive labor force,’ and physical risk factors were significantly

The total size of the working populatlon is about 80.27 associated with reported musculoskeletal
million and 13% of this total labor force is working in the symptoms.

industrial sectors.'
® Other key risk factors for musculoskeletal

Every year in Bangladesh, approximately 24.50 thousand
died from work-related disease in all sectors, additional 8
million workers faced work-related 1n]ury, estlmated on
2014 by gathering available data.'' However, the
occupational health and safety service is still in the
development stage and does not intensively cover all
recognized occupatlons or working sites in
Bangladesh.>*

Particularly, occupational health and safety service which
is confined in readymade garment sectors as there have
been some recent attention due to tragedles of Tazreen
and Rana Plaza garments factories.'> Here, poor health
and safety conditions are still a challenge to all other
working sites, predominantly, heavy manual material
handling tasks are commonly reported in literatures.**

symptoms were long working hours,
employment duration, and posture.

® Standardized ergonomics approach would allow

to prevent or promote the management of work-
related musculoskeletal symptoms.

The workers of the car repairing workshop usually
involve in heavy manual material handling task, thus
many workers may have injury while workmg there."?
A study reveals that 87.4% of car repairing workers in
Malaysia had reported musculoskeletal disorder."
Another study found that 96% of automobile
mechanics in Norway felt pain, ache or discomfort in
one or more parts of the body during the past 12
months due to the complex working nature.’ That
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study also explored that automobile mechanics involved
in great physical risk tasks due to working in standing,
sitting and lying position for long periods of time in
awkward postures. For example: twisted and flexed
trunk under the car bonnet and underneath the
automobile® and also occupied in repetitive movements
and have to control heavy vibrating tools with force.'
These factors may contribute to increased pain and
numbness sensations in different body areas.

In Bangladesh, there is scarce evidence regarding the
situation of the automobile mechanics. The purpose of
this study was to examine the prevalence of musculo-
skeletal symptoms and their association with physical
risk factors amongst the automobile mechanics in
Dhaka, Bangladesh.

Materials and methods

The study was conducted in conveniently selected
places at Gabtoli and Savar. Gabtoli is one of the largest
and vital bus terminals in Bangladesh where long route
buses both start and stop at the same place, or may be in
different locations for arriving and leaving a route.
Savar bus stand is another important route for the
communication with Dhaka to the Northern and South-
ern part of Bangladesh. Several garages and automobile
workshops are situated in Gabtoli and Savar bus stand.

The automobile workers are mainly involved with more
or less same patterns of works. They usually perform
maintenance of engine tune-ups, oil changes, tire
rotation and changes, wheel balancing, repairing
mechanical and electrical systems dysfunctions; raises
vehicle using hydraulic jack; replacing parts and
components; repairing car’s damaged body; maintaining
vehicle appearance by cleaning, washing, and
painting.'*

A cross-sectional survey method was designed to reveal
the prevalence during the time period of 12 months
prior to data collection. Workers of the automobile
workshop and automobile garages, whose involved in
repairing cars and taxicabs are the population of the
study. Male automobile workers age range from 14-45
years who had employed in the automobile workshops
or garages for at least 12 months prior to data collection
were included in the study as participants. According to
the Bangladesh Labor Law 2010, the minimum age of
working is 14 years.”! The workers who had joint
disease, gout, diabetes and trauma during one year
before the data collection was excluded because the
symptoms of those conditions were similar to symptoms
of work-related musculoskeletal symptoms.'® Purposive
sampling procedure was used to select 100 participants
based on inclusion and exclusion criteria.

The study was approved by the Internal Review
Committee (IRB) of the Bangladesh Health Professions
Institute. The legal authorities of automobile workshops
and garages also provided written permission to conduct
the study at their sites without any disruption to their
daily work flow. The investigator fixed a date and time
with the selected participants, according to their
preferable available time. The ethical issues were
maintained throughout the study by the means of
consent form based on anonymity, beneficence, autono-
my and justice.
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The Dutch Musculoskeletal Questionnaire (DMQ) was
preferred as a data collection instrument by investigator,
as because it is widely used by ergonomist and
occupational health professionals as a standardized tool
to find out the prevalence and associated physical and
psychological risk factors of musculoskeletal symptoms
from different working population by easy, quick and a
systematic way.

The data were collected from the participants using a
short translated ‘Bengali final version’ of the Dutch
Musculoskeletal Questionnaire. For translating DMQ
into Bengali, the investigator followed the translation
guidelines of World Health Organization.”> In the first
step, two translators were selected for forward
translation A and B. Both translators converted the
original DMQ in Bengali independently with a focus to
produce familiar and easily understandable language but
not an exact translation of wording. After receiving
independent forward A and B translation, the
investigator and a linguistic expert discussed two
forward versions of these questionnaires during a
meeting. Then they approved a combined version from
A and B in order to produce a conceptually equivalent
translation named Bangla version DMQ 1.0. After
finalizing the Bangla version DMQ 1.0, the investigator
sent the questionnaire to bilingual expert who did not
have any access to the original English version of the
questionnaire. After that comparison of this backward
translation with Bangla Version DMQ 1.0 was done to
find out any inconsistencies, errors, mistranslations,
imprecision. After resolving misunderstanding in the
Bangla version 1.0 and in backward translation, finally
DMQ version 2.0 was accomplished for the field test
with 5 participants who speak in Bangla language in
order to conduct a comprehension test through face to
face interview.

During this period, the investigator investigated whether
the subject had any difficulty in understanding and also
examined the participants’ interpretation or expression
of all questions. Based on participants’ interpretation
what they choose better alternatives to their usual
language the third version of the questionnaire was
developed. The Bangla version DMQ 3.0 was
considered as Bengali final version. The cronbach’s
alpha coefficient in the total sample was 0.95, and it was
suggested that item had significantly high internal
consistency.

The Rapid Entire Body Assessment (REBA) was used
to identify the physical risk level of developing muscu-
loskeletal symptoms among automobile workers. REBA
was developed by Hignett, to provide information on
musculoskeletal risk action level by a quick and easy
observational postural analysis tool for whole static and
dynamic activities.***® The investigator observed the
automobile mechanics’ trunk, neck, legs, upper arms,
lower arms and wrists movement or position during
working in their actual work settings.

Data input and analysis were performed by the Statisti-
cal Package for Social Science (SPSS), version 17
(SPSS Inc., Chicago, IL, USA) to increase the
trustworthiness of the analysis and lessen the influence
of the missing value. The process of data analysis was
followed the study aim and objectives. Descriptive
analysis was used to find out the frequency and
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percentage of different socio-demographic data and
prevalence of musculoskeletal symptoms. A chi-square

Table 1: Socio-demographic characteristics of the

respondents

test was conducted at with p<0.05, to find out the o
association between the preva{)ence of musculoskeletal Packground Factors Resp((l)\ln=d il(;:)s)(/())
symptoms and socio-demographic and physical risk Age
factors. 15-30 years 78 (78%)
31-45 years 22 (22%)
Results Educational qualification
The distribution of socio-demographic characteristics of Iliterate 8 (8%)
respondents are shown in Table 1. The age range of the Primary 40 (40%)
study participants was 14-45 years. More than half of Secondary 52 (52%)
the participants (52%) received formal education up to Job title
the secondary level and 8% participants were illiterate. Main worker 76 (76%)
Three-quarters of the respondents hold the job title as Helper 24 (24%)
main worker and 84% of participants worked daily more Monthly income
than 8 hours in automobile workshop and garage. The Less than 3000 BDT 8 (8%)
greatest part of participants’ monthly income was more 3001-6000 BDT 32 (32%)
than 6000 BDT ($7.5). More than 6000 BDT 60 (60%)
Employment duration
In this study, it was found that 77% automobile 1-3 years 16 (16%)
mechanics had been troubled with musculoskeletal 4-6 years 23 (23%)
symptoms in at least one region in the body over the last More than 6 years 61 (61%)
12 months (Figure 1). Daily working hours
Up to 8 hours 16 (16%)
Table 2 illustrated that there was significant association More than 8 hours 84 (84%)

between musculoskeletal symptoms prevalence in the
last 12 months preceding data collection and job title (p-
0.013), monthly income (p-0.000), employment
duration (p-0.002), daily working hours (p-0.005).
However, no significant association between at least one

0.001), repetitive movement (p-0.001), awkward

posture (p-0.012).

Furthermore, Table 4 reveals that 43% automobile
mechanics are in medium risk level to develop
musculoskeletal symptoms due to extreme body
posture and position. Significant association was
found between at least one region pain in last 12

region pain in last 12 months & age (p-0.079),
educational qualification (p-0.166).

On the other hand, Table 3 demonstrates that there is

highly significant association between reported
musculoskeletal symptoms in the last 12 months and
force exertion (p-0.000), lifting (p-0.000), vibration (p-

months & REBA score (p-0.000) for developing mus-

culoskeletal symptoms.
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Figure 1: The prevalence musculoskeletal symptoms in nine body regions at last 12 months

prior to data collection
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Table 2: Association between socio-demographic factors
and reported musculoskeletal symptoms (at least one re-
gion pain in the last 12 months)

Socio-demographic Respondents (%) p-
factors (n=100) Yes | No value*
Age
15-30 years 57 (57%) | 21 (21%) | 0.079
31-45 years 20 (20%) | 2 (02%)
Educational qualification
[lliterate 8 (08%) -
Primary 28 (28%) | 12 (12%) | 0.166
Secondary 41 (41%) | 11 (11%)
Job title
Main worker 63 (63%) | 13 (13%) | 0.013
Helper 14 (14%) | 10 (10%)
Monthly income
>3000 BDT 1(01%) | 7(07%)
3001-6000 BDT | 20 (20%) | 12 (12%) | 0.000
>6000 BDT 56 (56%) | 4 (04%)
Employment duration
1-3 years 8 (56%) 8 (08%)
4-6 years 15(15%) | 8(08%) | 0.002
>6 years 54 (54%) 7 (07%)
Daily working hours
Up to 8 hours 8 (54%) | 8(08%) | 0.005
>8 hours 69 (69%) | 15 (15%)

*Chi-square test, p<0.001

Table 3: Association between reported physical risk
factors and musculoskeletal symptoms prevalence

Reported physi- Respondent (%) D-
cal risk factors Yes | No value*
Awkward posture
Yes 76 (76%) | 20 (20%) 0.012
No 1 (01%) 3 (03%)
Repetitive movement
Yes 71 (711%) | 15 (15%) 0.001
No 6 (06%) 8 (08%)
Force exertion
Yes 69 (69%) | 13 (13%) 0.000
No 8 (08%) | 10 (10%)
Lifting
Yes 67 (67%) | 11 (11%) 0.000
No 10 (10%) | 12 (12%)
Vibration
Yes 57 (57%) | 08 (08%) 0.001
No 20 (20%) | 15 (15%)

*Chi-square test, p<0.001

Table 4: Association between the risk level of car me-
chanics according to REBA score and reported muscu-
loskeletal symptoms at last 12 month prior to data col-

lection
REBA score Respondent (%) D-
Yes (%) No (%) | value*
1 (Negligible) - -
2-3 (Low) 34 (34%) | 20 (20%)
4-7 (Medium) 43 (43%) | 03 (03%) | 0.000
8-10 (High) - -
11-15 (Very high) - -

*Chi- square test, p<0.001
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In the present study, seventy seven percent of the
participants reported pain or numbness in at least
one body part among the nine defined body regions.
In a study conducted in Malaysia found that 87.4%
of auto repair mechanics suffered from MSD.

The prevalence of musculoskeletal symptoms is not
much deviated from the UK-based study® (73%),
however, higher prevalence reported in a study
conducted in Norway. In the study conductrd by
Torp et al.® found high prevalence in the last 12
months preceding data collection rather than
automobile mechanics of Bangladesh. Recall bias
may be a possible cause of reporting low prevalence
by Bangladeshi workers.

We found lower back pain as the most prevalent
body area (67%) in our study. Other prevalent body
areas of this study are hip, neck and upper back. A
study in Bangladesh estimated that 78% of
professional car drivers suffer from LBP.? Various
studies showed that lower back pain was the most
prevalent musculoskeletal symptoms in Norway
(76%)° and United Kingdom (65%)* among the
automobile mechanics.

The present study also demonstrated that almost all
of automobile mechanics are in risk according to
the REBA assessment in terms of awkward posture
with twisted and flexed position of the trunk and
neck. The automobile mechanics usually work in a
standing position under the bonnet by bending the
neck forwardly more than 40° for 5-6 hours of their
total working time whereas according to REBA,
working with the neck bent position more than 40°
for one hour indicates greater risk. Likewise, these
workers do their work in same position with bent
trunk more than 30° for the same 5-6 hours. This
awkward posture causes constant pressure on spinal
and neck muscles and also causes stress and strain
on ligament lead to increase inter-disc pressure and
liable to pain and possibility of injury in those
area.’ Therefore, musculoskeletal related
complaints in back and neck is highly reported by
them. Previous study reported that the automobile
mechanics required great physical effort, heavy
lifting and carrying, awkward movement of lower
back, force exertion, vibration, and repeated
movement.”® In several studies, the researcher
found that the physical risk factors such as awkward
working postures, static load and task invariability
that might contribute to the development of
musculoskeletal symptoms in different regions of
body, 246813

The second most prevalent body region of the
present study is hip although not significantly
related to other study; the possible causes are the
pattern of the work is different from the workers of
the developed countries. The participants of this
study had to work in supine posture with forwardly
flexed neck and spine for working underneath the
car for 2-3 hours. It may cause high physical
loading in the lower back and hip region. Similarly,
strain and stress on lower back and hip areas are
common for the workers as they also had to sit in
squat position or on floor for long time during
heavy mechanical works or during using heavy
vibration tools. The injuries can also occur from
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handling heavy objects, heavy lifting, and prolonged or
sustained work in this type of awkward postures.>*"
The fact is that the investigators also found the similar
consequences as the workstation was not adjusted with
their height, workers were working in twisted trunks
and necks as well as heavy loads were carried by them
more frequently without taking any significant rest.

Moreover, the study findings also showed a significant
association at least one regional pain in last 12 months
for developing musculoskeletal symptoms and physical
risk factors such as awkward posture, repetitive move-
ment, force exertion, lifting and vibration as shown in
other study."

Findings of this study show a significant association
between some socio-demographic factors and musculo-
skeletal symptoms at least one regional pain in the last
12 months. In another study, the investigators found that
there had an association between musculoskeletal
symptoms and age, employment duration; increasing
age and employment duration are known to be
associated with an increasing prevalence of musculo-
skeletal symptoms.®

There are some factors limiting the extrapolation of
findings from this investigation. The overall sample size
was relatively small and the place were selected by the
convenient method and samples were chosen only two
areas of Bangladesh in Dhaka. The result of the present
study should be generalized with caution. There is no
available data in similar context to compare the result
more intensively.

Conclusion

Inadequate  evidence regarding  musculoskeletal
symptoms prevalence and its impact on quality of life of
automobile mechanics are available in Bangladesh. The
study result reveals that Bangladeshi automobile
workers are in risk due to the demand of poor
ergonomic working environment by analyzing posture
and pattern of movements. Thus, this study provides a
snapshot of present situation only; a future large-scale
investigation of the incidence of musculoskeletal
symptoms among automobile mechanics is necessary.
This study results provide baseline information to adapt
ergonomic approach for automobile mechanics. A
standardized ergonomics approach would allow
preventing or promoting the management of work-
related musculoskeletal symptoms amongst automobile
mechanics.
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