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Purpose: Musculoskeletal Disorders (MSDs) are one of the most common occupational
diseases responsible for work restriction and absenteeism. The purpose of the study was to
compare the prevalence of MSDs between ready-made garment (RMG) factories that are
compliant versus non-compliant with International Labor Organization (ILO) based
Occupational Safety and Health (OSH) standards, and to identify other factors associated
with a higher prevalence of MSDs.

Methods: A multicenter cross-sectional study was conducted among 410 randomly selected
female workers (age: >18 years; >1 year of work experience) from 12 randomly selected RMG
factories in the Dhaka district of Bangladesh from February to December 2019. Factories were
stratified as OSH compliant or non-compliant. Data were collected using a structured questionnaire
consist of socio-demographic, work-related factors, and Nordic Musculoskeletal Questionnaire
(NMQ) for MSD assessment. Robust Poisson regression was used to investigate the association of
MSDs with OSH compliance, socio-demographic and other work-related factors.

Results: Respondents’ mean age was 26.9 + 5.9 years. A total of 235 (57%) of the workers
reported musculoskeletal pain in at least one body part during the last month. Among the nine
reported MSDs, the prevalence of lower back pain was highest (41%) followed by pain in the
knees (33%). Multivariable analysis showed lower prevalence of any MSD among workers in
OSH compliant factories [aPR = 0.43, 95% CI: 0.31-0.58], and workers with regular working
hours (8 hrs/day) [aPR = 0.79, 95% CI: 0.62—1.00]. The risk of developing any MSD was
significantly higher for age group 25-30 years [aPR = 1.16, 95% CI: 1.01-1.33] and age group
>3] years [aPR = 1.21, 95% CI: 1.04-1.1.39].

Conclusion: The study found a high burden of musculoskeletal disorders among female RMG
workers, especially those in non-OSH compliant factories that work long hours. Enforcement of
minimum ILO-based OSH standards and introduction of low-cost interventions to improve
working conditions in non-compliant factories would help sustain the pace of development in
this sector in Bangladesh, and ensure the health of the women who work there.

Keywords: Nordic Musculoskeletal Questionnaire, back pain, neck pain, knee pain,
occupational health, garment factory, work-related, aging, International Labor Organization

Introduction

Musculoskeletal Disorders (MSDs) are a group of inflammatory and degenerative
conditions that affect the muscles, tendons, ligaments, joints or peripheral nerves,
usually leading to aches, pains or discomfort.'> MSDs usually result from repetitive

submit your manuscript

Dove n

http:

in 3

Risk Management and Healthcare Policy 2021:14 1119-1127 1119
© 2021 Nabi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
BY N

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://c /by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0001-9816-2080
http://orcid.org/0000-0002-3482-3705
mailto:pornpimol.kon@mahidol.ac.th
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Nabi et al

Dove

manual labor, lifting heavy loads, prolonged static work,
overexertion, vibration, or working in an awkward
posture.>© MSDs are a major public health problem in
both industrialized and developing countries and may
result in work restriction, absenteeism, or even the need
to change jobs, which are themselves associated with
major economic costs resulting in serious impacts on the
person's quality of life.”* Compared to the average non-
fatal workplace injury or illness, MSDs need longer recov-
ery times and are responsible for millions of lost workdays
every year.”

The (RMG)
Bangladesh has grown during the last couple of decades

Readymade Garment sector of
to become a leader in the world garment manufacturing
industry.'® The RMG sector plays an important role in the
economy of the country through contributions to export,
employment, and poverty alleviation.'' The sustainability
of this industry largely depends on meeting the expecta-
tions of international consumers who have become more
concerned about occupational safety and health (OSH)
issues. Consequently, the compliance of the Bangladesh
RMG industry with world labor and OSH standards has

attained new attention, and international buyers prefer to

place orders with OSH-compliant factories. Compliance
for the RMG industry in Bangladesh requires upholding
a code of conduct originally developed by the
International Labor Organization (ILO) to cover core
labor standards, employment conditions, and occupa-
tional health and safety standards.'>'’ However, now
most of the codes adopted by the global buyers tend to
cluster around a set of internationally recognized stan-
dards, such as Business Social Compliance Initiative
(BSCI),' Supplier Ethical Data Exchange (SEDEX),"
Worldwide Accredited
(WRAP),'® Initiative  for

Sustainability (ICS).'” The codes of conduct require

Responsible Production

and Compliance and
adherence to labor law and building codes, including
adequate building structures, staircases, fire/emergency
exits, and waste management; the prohibition of forced
labor and harassment; rules on working hours, wages,
leave and holidays; upholding the freedom of association
and rights to unionize; as well as the provision of health
checkups, work environment safety measures and occu-
pational health and safety training.'*'* Table 1 describes
the OSH topics covered in compliance designations for
RMG factories in Bangladesh.

Table | Brief Description of ILO Based OSH Topics Used to Determine Compliance for RMG Factories in Bangladesh

Topic Code of Conduct

Labor law

The organization follows the current labor law of the country.

Building codes

The factory building follows the building codes provided by the local government.

Forced labor

Workers are not forced to work extra hours.

Working hours

Regular working hours do not exceed the standard 8 hours/day

Wages

Workers receive wages according to the contract

Harassment

Workers are not sexually harassed in any form

Leave and holidays

Workers enjoy at least one weekly holiday and other festival holidays along with standard provisions for leave.

Freedom of association

Workers are free to form, join and participate in trade union activities.

Health check up

According to the law and contract, the organization provides regular health check-ups.

Safety measures (work

environment)

The organization offers a safe workplace controlling dust and noise and maintaining proper temperature, and
ventilation.

Occupational health safety training

All workers receive occupational health and safety training periodically.

Building structure

The factory building maintains proper structural design for an RMG factory.

Staircases

There are enough staircases with no obstacles for the safety for workers.

Fire/emergency exit

There adequate fire alarms, marked emergency exits and fire safety equipment.

Waste management

There are proper waste management facilities within the factory premises.
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Though the conditions related to compliance have
improved in the recent past, universal compliance does not
occur throughout the industry. Factories who comply with
labor and occupational safety and health standards can
become certified as “compliant” by international organiza-
tions. However, the widespread practice of noncompliance
with these workplace standards makes RMG workers more
vulnerable to develop occupational diseases.'® They work in
unsafe working environments and are often exploited by their
managers and supervisors due to their gender.'*'® Poor
working conditions that include extended working hours,
awkward postures, repetitive motions, heavy lifting and
lack of occupational health safety measures have been iden-
tified as risk factors for work-related MSDs in the garment
industries of other countries.”>*' This study aims to compare
the prevalence of MSDs between OSH compliant and non-
compliant garment factories, and to identify other factors
associated with a higher prevalence of MSDs.

Materials and Methods
Study Design, Study Site and Settings

A multicenter cross-sectional study was conducted in two
industrial zones in the Dhaka district of Bangladesh — Savar
and Ashulia. These two zones were chosen for having the
highest geographic concentration of RMG factories and
workers. A total of 12 RMG factories were randomly
selected using the Bangladesh Garment Manufacturers and
Exporters Association (BGMEA) factory list, and stratified

as compliant or non-compliant as described below.?* All of
the selected factories provided permission and a list of female
workers from which to recruit. A total of 410 female workers
were randomly selected from those factories (205 per com-
pliance strata). Inclusion criteria of the participants included
being 18 years of age or older and having at least 1 year of
work experience in the RMG sector. Women who were
pregnant or had a history of any joint or bone disorder were
excluded. Data were collected through face-to-face inter-
views after receiving informed written consent from the
participants. Data collection was done after working hours
and on weekends at local trade union offices close to the
factories. The study was carried out from February 2019 to
December 2019.

Study Variables

Exposure: Compliance Category in Bangladeshi RMG
Factories were considered “compliant” if they had received
certificates from one or more of the recognized compliance
bodies. Table 2 provides the list of factories included in this
study with a description of their compliance certifications.

Measurement of Musculoskeletal Disorders

The questions on musculoskeletal disorders were based on
a modified Nordic Musculoskeletal Questionnaire (NMQ)
that measures musculoskeletal complaints in terms of pain
experienced during the last 1 month.** The NMQ has been
used among a wide variety of occupational groups in

Table 2 List of Factories with Description of Compliance Certification

Factory Total Workers No. of Participants in Study Trade Union Shop Compliance Certification Received
BSCI SEDEX WRAP
Compliant with one or more certification schemes
I 3000 34 J v v v
2 3200 34 v v v -
3 3850 34 J J v -
4 4000 34 J v v v
5 3600 34 v v v -
6 4300 35 ol v v v
Non-Compliant
7 500 34 v - - -
8 550 34 v - - -
9 700 35 v - - -
10 600 34 v - - -
I 550 34 v - - -
12 500 34 v - - -
Abbreviations: BSCI, business social compliance initiative; SEDEX, supplier ethical data exchange; WRAP, worldwide responsible accredited production.
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different setting, including rice farmers,** nurses, truck

2829 and garment workers.” It

drivers,”’ physical therapist,
encompassed nine body regions: neck, shoulder, upper
back, elbows, wrists/hands, lower back, hips/thighs, knee,
and ankle/feet.”® The

a dichotomous scale where 0 = no pain and 1 = pain. The

responses were recorded in
questionnaire underwent forward and backward translation

from English and Bengali to ensure translational accuracy.

Independent Variables

Data on socio-demographic and work-related factors were
collected using a pretested structured questionnaire. The
socio-demographic data included age, years of education,
marital status, number of family members, monthly income,
and current job designation. In this study, age was categor-
ized into three groups: 19-24 years, 25-30 years and >31
years. In addition to the factory category (compliant vs non-
compliant), personal information about participation in
a worksite annual health examination, occupational health
safety training and working hours was collected.

Statistical Analysis

Data analysis was conducted by using the IBM Statistical
(SPSS) Version 23.
Descriptive statistics were used for all of the categorical

Package for Social Sciences
variables (presented as frequencies and percentages).
A directed acyclic graph (DAG) was created to account
for confounders in the association between factory com-
pliance status and MSDs. The function of this graphical
method was the identification of minimally sufficient
adjustment sets for estimating causal effects, diagnosis of
insufficient or invalid adjustment via the identification of
biasing paths, identification of instrumental variables, and

derivation of testable implications.>® MSDs were

considered the outcome variable, and the type of factory
(compliance status) were considered the main exposure
variable. The minimally sufficient adjustment set for esti-
mating the direct effect of the exposure (compliance sta-
tus) on MSDs contained age and working hours. The DAG
was constructed through DAGitty and is given in

Supplementary Figure 1. The statistical association

between MSDs and the exposure along with associated
factors was modeled using robust Poisson regression.
The adjusted prevalence ratio (aPR) and corresponding
95% confidence intervals (CIs) were used to report the
results. A p-value less than 0.05 was considered statisti-
cally significant.

Results

Prevalence of MSDs

The one-month prevalence of reporting each type of MSD
stratified by factory compliance category for the 410 female
RMG workers is reported in Figure 1. A total of 235 (57%)
of the workers reported musculoskeletal pain in at least one
body part during the last month. Among the nine MSDs, the
prevalence of lower back pain was highest (41%) followed
by pain in the knees (33%), neck pain (28%), upper back
pain (24%), pain in the ankles (21%), pain in the shoulder
(14%), and pain in the wrists/hands (13%). Participants who
worked in non-compliant factories were significantly more
likely to report at least one MSD in the previous month
compared to compliant factories (72% versus 42%).

Univariate Analysis: Socio-Demographic
and Work-Related Factors

Participants’ socio-demographic and work-related charac-
teristics are presented in Table 3. The mean + SD age of

One-month prevalence (%)
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Figure | Prevalence of MSDs in different body regions from subjects working in compliant and non-compliant factories.
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Table 3 Stratified Analysis of the Prevalence of Any MSD in the Previous Month by Socio-Demographic and Work-Related Factors

Factor Categories Any Musculoskeletal Disorder (MSD) in Total % Within p-value*
Previous Month Categories
Yes n (Row %) No n (Row %)

Age (years) 19-24 54 (48.2%) 58 (51.8%) 112 (27.3%) 0.041*
25-30 111 (58.4%) 79 (41.6%) 190 (46.3%)
23| 70 (64.8%) 38 (35.2%) 108 (26.3%)

Monthly income (BDT) < 9000 74 (59.7%) 50 (40.3%) 124 (30.2%) 0.546
9100-12,000 133 (57.6%) 98 (42.4%) 231 (56.3%)
212,100 28 (50.9%) 27 (49.1%) 55 (13.4%)

Years of education <5 106 (58.2%) 76 (41.8%) 182 (44.4%) 0.355
6-8 103 (54.5%) 86 (45.5%) 189 (46.1%)
=9 26 (66.7%) 13 (33.3%) 39 (9.5%)

Marital status Living with Husband 148 (46.7%) 169 (53.3%) 317 (77.3%) 0.403
Unmarried/Divorced/ | 48 (51.6%) 45 (48.4%) 93 (22.7%)
Widow

Factory OSH category Compliant 87 (42.4%) 118 (57.6%) 205 (50%) <0.001*
Non-compliant 148 (72.2%) 57 (27.8%) 205 (50%)

Job Designation Helper 14 (43.8%) 18 (56.2%) 32 (7.8%) 0.127
Trainee operator 7 (38.9%) I (61.1%) 18 (4.4%)
Operator 194 (59.1%) 134 (40.9%) 328 (80.0%)
Cutting/Finishing 20 (62.5%) 12 (37.5%) 32 (7.8%)
personnel

Annual worksite physical No 79 (68.7%) 36 (31.3%) 115 (28.0%) 0.004*

examination Yes 156 (52.9%) 139 (47.1%) 295 (72.0%)

Training on OHS No 72 (67.3%) 35 (32.7%) 107 (26.1%) 0.015*%
Yes 163 (53.8%) 140 (46.2%) 303 (73.9%)

Working hours Regular (8hr/day) 36 (33.0%) 73 (66.0%) 109 (26.6%) <0.001*
Extended 160 (53.2%) 141 (46.8%) 301 (73.4%)

Note: *Statistically significant (P<0.05).
Abbreviations: BDT, Bangladesh Taka; OHS, occupational health and safety.

the 410 participants was 26.9 + 5.9 years. Most of the
participants (46%) were in the category of 25-30 years of
age, followed by the category of 19-24 years (27%). There
was a significant association between age groups and the
prevalence of any MSD, with the age group 19-24 years
being less likely to report having experienced an MSD in
the previous month (48%) compared to those 25-30 years
(58%) and >35 years (65%). The majority of the

participants (80%) had an operator job. Although not
statistically significant, 59% of the operators reported an
MSD in the previous month compared to the helper (44%)
or trainee operator (39%) jobs. There was no significant
association between the risk of reporting an MSD in the
previous month and marital status. Likewise, there was no
association between the years of education and the risk of
an MSD in the previous month. However, there was
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Table 4 Robust Poisson Regression for Self-Reported Musculoskeletal Disorders in the Past Month Associated with Factory OSH

Compliance Category, Age and Working Hours Among Female Bangladeshi RMG Workers

Any MSD Neck or Shoulder Back Leg Arm
aPR | 95% CI aPR 95% ClI Upper or Lower | Knees/Ankle/Hip | Wrist/Hand/Elbow
aPR | 95% CI aPR | 95% CI aPR | 95% CI

Factory OSH Compliance | 0.43* | 0.31-0.58 | 0.50* | 0.34-0.74 | 0.53* | 0.39-0.72 | 0.45* | 0.31-0.66 0.63 0.35-1.13
compliance
category Ref = non-
compliance
Age (years) 25-30 I.16% | 1.01-1.33 | 1.52*% | 1.09-2.12 1.15 | 0.93-1.43 | 1.24 | 0.92-1.67 | 2.19% | 1.23-3.89
Ref = 19-24

23| 1.21% | 1.04-1.39 | 1.46*% | 1.02-2.11 1.21 | 0.96-1.52 | 1.40% | 1.03—-1.92 1.44 | 0.74-2.83
Working hours Regular 0.79% | 0.62-1.00 | .13 0.78-1.63 | 0.79 | 0.59-1.05 | 0.88 | 0.62-1.24 1.36 | 0.76-2.42
Ref = Extended (8hr/day)

Note: *Statistically significant (P<0.05).

Abbreviations: aPR, adjusted prevalence ratio; OSH, occupational safety and health; 95% CI, 95% confidence interval.

a significantly higher proportion of MSDs among those not
reporting having an annual physical examination or train-
ing in OSH. Participants with extended working hours
were significantly more likely to report an MSD in the
previous month (p-value <0.001).

Multivariable Analysis

In the multivariable analysis, the relationship between
potential associated factors and MSDs showed that factory
category, age and working hours increased the risk of
musculoskeletal disorders among female RMG workers
(Table 4). In addition, those working in the compliant
factory were significantly less likely to develop an MSD
in the neck or shoulder, back (upper or lower) or leg (knee/
ankle/hip) region. MSDs of the hand and arm were not
significantly associated with factory compliance category.
Moreover, workers who worked regular working hours
were less likely to develop any MSD. The risk of devel-
oping any MSD or a neck/shoulder MSD was significantly
higher for the age group 25-30 years and the age group
>31 years. Age was also found significantly associated
with the development of an MSD of the leg region for
those over 31 and for the arm region for those 25-30.

Discussion

This study has shown that MSDs are a major health problem
among female readymade garment (RMG) workers in
Bangladesh. The one-month prevalence of any MSD was
57%. The previous two studies in Bangladesh showed that
the prevalence of MSDs among RMG workers was 60%,”'

and 57%, respectively.”> Another study in Bangladesh found
that the one-month prevalence of musculoskeletal complaints
among Bangladeshi full-time bank workers was 57%.% By
comparison, the one-year prevalence rate of MSDs among
Iranian official workers was 55%,%’ among Iranian steel
workers was 61%,>* and among Thai full-time office workers
was 63%.>> MSDs have been shown to be responsible for
worker’s disability and have considerable economic conse-
quences due to the loss of wages, health expenses, and
efficiency losses, particularly in developing countries.”’”

In this study, the one-month prevalence of lower back pain
was 41%, pain in the knees was 33% and neck pain was 28%.
However, research conducted among Cambodian RMG work-
ers showed that among MSDs, neck pain was the leading
MSD with a 12-month prevalence of 72% followed by lower
back pain (62%).%° Similar to the findings of this study, a study
conducted among Sri Lankan female RMG workers suggested
that among MSDs, lower back pain was the leading MSD with
a twelve-month prevalence of 57%, followed by knee pain
31%.3" However, two other studies conducted among
Bangladeshi RMG workers found that the prevalence of
lower back pain was 24% and 38%, respectively.’® Other
studies have suggested that possible explanations for the pro-
minence of back, neck and knee pain are the presence of risk
factors such as extended work hours, non-neutral working
postures, duration of employment, and older age.?’**

This study also investigated the association between
work-related factors and MSDs. It appears from the findings
that working in OSH compliant factory acts as a protective
factor for the development of MSDs among the female RMG
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workers. Moreover, this study found evidence suggesting
that workers who work for regular working hours (8 hrs
per day) were less likely to develop MSDs. Earlier
Bangladeshi studies reported extended working hours and
awkward postures were significantly associated with the risk
of MSDs.*** Research conducted among the Thai garment
workers,”! Ethiopian garment workers,”’ Korean wage and
hotel workers also reported that extended working hours are
of MSDs.***
Noncompliant factories are characterized by poor working

a risk factor for the development
environments, including the lack of basic occupational safety
and health measures. Workers often work for extended hours
in awkward postures doing repetitive work on machines with
vibration, while the compliant factories strictly maintain
regular working hours with health examination and OSH
safety measures.*> These factors may contribute to the dif-
ference between the compliant and non-compliant factory in
terms of the development of MSDs among the female work-
ers, and may explain why the addition of working hours to
the multivariable model did not reach statistical significance
(potential co-linearity). In this study, increasing age was
found to be a significant risk factor for the development of
any MSD. Studies conducted in Bangladesh,**'>* Sri
Lanka,’” Nepal,*” and Thailand*' among RMG workers
also reported that an increase in age is associated with the
development of MSDs.

Limitations

The limitations of this study include its cross-sectional
nature, potential recall bias, the reliance on self-report of
MSDs and lack of information on the extent of pain or
disability of the MSD. In this study, no data were collected
on the role of psychosocial factors such as job demands,
workplace monotony, social support, or job satisfaction.
All of which have been reported in other research studies
to be important risk factors for developing MSDs.***
This study found that an important protective factor for
MSDs was factory OSH compliance status. However, in
this study compliant factories were larger in worker popu-
lation size (Table 2), which may reflect underlying factors
such as factory arrangement, task and equipment design
and degree of automation, rather than simply OSH com-
pliance status.

Conclusion

The study found a high burden of musculoskeletal disor-
ders among female RMG workers in Bangladesh, with
lower back pain being the most common complaint. The

high prevalence of MSDs may result in significant absen-
teeism and loss of productivity in the RMG industry and
should be evaluated. Moreover, the results indicate work-
ing in an OSH compliant factory is a protective factor for
the development of MSDs. There was an indication that
having regular working hours (8 hrs/day), which is
a common practice in compliant factories, is also
a protective factor. However, an increase in age found to
be a risk factor for the development of MSDs among these
female RMG workers. To reduce the burden of MSDs, it is
important to identify appropriate interventions including
improvement of the working environment such as an
ergonomic, adjustable work station, environmental con-
trols, work rotation and breaks, and low-cost work-
related welfare in order to sustain the pace of development
in this sector in Bangladesh.
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