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ABSTRACT
Background Garment workers are at high risk of 
musculoskeletal disorders (MSDs) due to repetitive 
physical tasks, long working hours and varying 
workstations. As there is no existing epidemiological 
overview of MSDs among garment workers, this 
systematic review aimed to evaluate the global evidence 
on prevalence of MSDs in this population.
Methods A systematic review of the literature was 
conducted in accordance with Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses guidelines. 
Medline, Cumulative Index to Nursing and Allied Health 
Literature, PubMed, Scopus and Web of Science electronic 
databases were searched to identify studies published 
in English up to November 2022. Random- effects meta- 
analysis was used to estimate pooled prevalence.
Results The search yielded 258 published studies, of 
which 14 were deemed relevant and were included in this 
review. The included studies reported prevalence from 
India (n=3), Bangladesh (n=2), Ethiopia (n=2), Thailand 
(n=2), Botswana (n=1), Iran (n=1), Sri Lanka (n=1), 
Cambodia (n=1) and Denmark (n=1) and involved 15 029 
garment workers. Most of the included studies (79%) 
were assessed to be methodologically sound (low risk of 
bias). The mean age of participants ranged from 24.2 to 
40 years. The prevalence of MSDs ranged from 15.5% to 
92%. The pooled prevalence of MSDs from nine studies 
was 65.6% (95% CI 44.5% to 51.9%). Low back pain 
and neck pain were reported as the common MSDs in the 
included studies.
Conclusions The findings highlight the considerable 
risk of MSDs, especially low back and neck pain, linked 
to repetitive tasks, extended hours and inconsistent 
workstations. Given the heavy toll of MSDs on this 
workforce, targeted interventions and ergonomic 
improvements are crucial to mitigate the risks and improve 
garment workers’ well- being.

INTRODUCTION
Work- related musculoskeletal disorders 
(WRMSDs) refer to disabling injuries to the 
muscles, tendons or nerves caused by work 
activities.1 WRMSDs are the leading cause of 
work absence, indicating that the manage-
ment of risks related to musculoskeletal 
(MSK) disorders in the workforce may not be 
adequate.2 According to the Global Burden 
of Disease study, MSK conditions are the 

second- highest contributor (20%–33%) to 
global disability among those affected by such 
conditions.3 Among working- age individuals, 
MSK disorders are one of the most common 
causes of years lived with disability).4 Common 
risk factors for WRMSDs include awkward 
postures, prolonged static work, repetitive 
movements, manual material handling, 
forceful exertions and vibration.5 6 Major 
psychosocial factors, such as job dissatisfac-
tion, work- related stress and time pressure, 
also play a significant role in the develop-
ment of WRMSDs.7 Individuals affected by 
WRMSDs face a risk of losing income, which 
can lead to an increased risk of poverty.8 
On average, 4% of the total gross national 
product across all countries is lost annually 
due to compensation, medical expenses, lost 
productivity and insurance costs related to 
work- related diseases and injuries.9

Workers in the garment industry are 
highly susceptible to WRMSDs,10 with factors 
such as perceived physical and psycholog-
ical demands contributing to their devel-
opment, as shown in a study on weaving 
operations.11 This sector, which is labour- 
intensive and highly competitive globally, is 
crucial for economies, particularly in coun-
tries like India, where it is the second- largest 
industry, contributing significantly to gross 
domestic product, exports and employment, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ To our knowledge, this is the first systematic review 
summarising the prevalence of musculoskeletal dis-
orders (MSDs) among garment workers.

 ⇒ We extracted prevalence data from 14 studies con-
ducted across 9 different countries.

 ⇒ The current study used methodology that is clearly 
outlined, allowing for replication and transparency in 
the selection and analysis of data.

 ⇒ The use of varied questionnaires across the included 
studies to assess MSDs may lead to inconsistencies 
in measurement, limiting the generalisability of the 
results.
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including for millions of women and rural workers.12–14 
In Bangladesh, the garment sector accounts for 84% of 
exports,15 while countries such as India and Cambodia 
employ millions of people in this industry,14 with the 
garment sector representing a significant portion of the 
labour force.14 The industry has also seen rapid growth in 
nations like Brazil, China, India and Vietnam, where the 
workforce has expanded substantially.16

Understanding the potential risk factors for WRMSDs 
is essential for quality improvement and reducing the 
incidence of these disorders among garment workers. 
Numerous studies have explored the prevalence of MSK 
disorders in this population. Consequently, we conducted 
a systematic review of studies reporting the prevalence of 
MSK disorders across various countries and time periods, 
with the goal of providing updated insights into the prev-
alence of these conditions among garment workers. We 
aggregated prevalence estimates from different regions 
and countries and analysed the prevalence of MSK 
disorders.

METHODS
The study was designed as a systematic review and meta- 
analysis of published literature on the prevalence of MSK 
disorders among garment workers. It was performed 
and reported following the Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses checklist for 
systematic reviews of intervention.17 A protocol for this 
systematic review was prospectively registered on PROS-
PERO and can be found at https://www.crd.york.ac.uk/ 
PROSPERO/display_ CRD42022368808).

Search strategy
The authors conducted a search of several databases, 
including Ovid MEDLINE, CINAHL, PubMed, Scopus 
and Web of Science, for studies published from their 
inception up to 30 November 2022, that reported on the 
prevalence of MSDs among garment workers. The search S
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Figure 1 Flow diagram of publications included and 
excluded in the review.
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terms included combinations of keywords such as muscu-
loskeletal conditions, MSDs, tailor, seamstress, garment 
worker, designer, pattern cutter, prevalence and epide-
miology (online supplemental appendix 1). These terms 
were linked using conjunctions like “AND” and “OR.” 
The search was limited to articles published in English. 
Additionally, the authors reviewed all relevant references 
and related systematic reviews from various regions.

Inclusion and exclusion criteria
Studies were deemed eligible for inclusion if they met 
the following criteria: the population studied consisted 
of garment workers (aged 18 years and older), and the 
focus was on musculoskeletal (MSK) disorders related to 
garment fit. The review included all studies published in 
English, irrespective of study design, publication status or 
publication date. We excluded reviews, editorials, confer-
ence papers, case reports or series and animal studies. 
Three independent reviewers (TG, PA and MCE) initially 
assessed the titles and abstracts, followed by the full texts 
of the studies to determine if they met the inclusion 
criteria. In cases of disagreement, the final decision was 
made by a fourth reviewer (FF).

Study selection and assessment of methodological quality
After removing duplicates, one reviewer (TG) screened 
all titles, abstracts and full- text articles, while a sample of 
these was checked by a second reviewer (PA and MCE). 
Any discrepancies were resolved through discussion and 
consensus with a fourth reviewer (FF). The full texts of 
the identified studies were then assessed against the inclu-
sion and exclusion criteria.

The risk of bias in the included studies was evaluated 
using a previously developed risk of bias tool.18 This assess-
ment tool includes 10 items that address both external 
and internal validity (online supplemental appendix 
2). Each study’s overall risk of bias was classified as low, 
moderate or high. Studies receiving 9 or 10 ‘yes’ answers 
were considered to have a low risk of bias; those with 7 or 
8 ‘yes’ answers were considered to have a moderate risk of 
bias, and studies with 6 or fewer ‘yes’ answers were consid-
ered to have a high risk of bias.

Data extraction and analysis
The data were extracted into a standardised Excel spread-
sheet, which included study variables such as the first 
author’s name, year of publication, country, study design, 
data source, sample size, sex, age range (mean), response 
rate, types of MSDs, overall prevalence, prevalence in 
males and prevalence in females. All data were double- 
checked by other researchers to ensure accuracy.

A descriptive and statistical analysis of the extracted 
results was conducted. The prevalence for each study 
was calculated using Comprehensive Meta- analysis soft-
ware (Biostat, New Jersey, USA), V.3 for Windows. Pooled 
prevalence estimates and 95% CIs were computed using 
a random- effects meta- analysis model, which is robust 
and appropriate when there is significant heterogeneity 

in prevalence across studies.19 The prevalence of MSDs 
among garment workers and the total number of patients 
in each study population were used as variables. Weighted 
events were reported with 95% CIs, and heterogeneity 
was assessed using I² values.

Patient and public involvement
Patients and the general public were not involved in this 
study.

RESULTS
Identification and description of studies
The literature search identified 258 citations (CINHAL 
and MEDLINE=62, PubMed=102, Scopus=24, Web of 
Science=70). After removing 27 duplicates, 167 studies 
were excluded following title and abstract screening. A 
total of 64 studies were deemed potentially relevant and 
underwent full- text evaluation. Ultimately, 14 articles 
met the inclusion criteria and provided prevalence data 
on MSDs among garment workers. Of these 14 studies, 
11 were assessed as having a low risk of bias, while the 
remaining 3 were classified as having a moderate risk of 
bias (table 1). The flow chart illustrating the literature 
selection process is presented in figure 1.

Characteristics of the included studies
A total of 14 studies reporting data on the prevalence of 
MSDs among garment workers were included (table 1). 
These studies enrolled 15 029 participants, with sample 
sizes ranging from 157 to 7992 individuals. The mean 
age of participants varied from 24.2 to 40 years. The 
studies encompassed a broad range of demographic 
characteristics and were published between 1993 and 
2022. The studies were conducted in Ethiopia,20 21 
India,14 22 23 Bangladesh,24 25 Thailand,26 27 Botswana,28 
Iran,29 Sri Lanka,30 Cambodia31 and Denmark.32 One 
study employed a prospective observational method,22 
while the others used a cross- sectional design.

Prevalence
The prevalence of MSDs among garment workers ranged 
from 15.5% to 92% (table 2). Sri Lanka reported the 
highest prevalence, while Cambodia had the lowest. Two 
studies25 29 found that the proportion of females with 
MSDs was higher than that of males. For instance, one 
study reported that the prevalence of MSDs in females was 
approximately 10% higher than in males.29 In the random 
effects meta- analysis (n=9), the pooled prevalence of 
MSDs was 0.656 (95% CI 0.445 to 0.819) (figure 2).

DISCUSSION
The present study aimed to consolidate evidence on the 
prevalence of MSKs among garment workers. The find-
ings revealed a high prevalence of MSK disorders, ranging 
from 15.5% to 92%. The studies included in the analysis 
provided prevalence data from Ethiopia, India, Bangla-
desh, Thailand, Botswana, Iran, Sri Lanka, Cambodia and 
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Denmark. Overall, the studies were assessed to have a low 
risk of bias.

Consistent with our study, a review of health issues 
among garment factory workers identified MSDs as one 
of the major health concerns.33 MSK problems were the 
most prevalent among all the conditions examined, with 
a prevalence of 78.89%. Additionally, the mean 12- month 
prevalence of work- related MSDs in Europe’s secondary 
industries was found to be high, with back pain (60%), 
neck pain (51%) and shoulder pain (50%) reported.34 
Overall, the results suggest that factory workers, partic-
ularly those in garment factories, are highly exposed to 
MSK problems, which are the most common health issues 
among them.

Evidence shows that 60% of women working as sewing 
machine operators suffer from back pain.35 A study 
conducted among ready- made garment workers in 
Bangladesh revealed that the 12- month prevalence of 
MSDs was highest in the lower back for women (24.7%), 
followed by the neck (23.7%) and knees (17.7%). For 
men, the highest prevalence of MSDs was in the neck 
(21.7%), followed by the knees (13%), lower back (13%) 
and upper back (10.9%).25 A study investigating the 1- year 
prevalence of spinal pain and its consequences—such 
as pain, function, sick leave and healthcare use—found 
gender differences in sick leave patterns and healthcare 
utilisation. It also noted that a small proportion of indi-
viduals with pain used a significant amount of healthcare 

Table 2 Reported prevalence (%) of MSD among garment workers

Study author Prevalence total (95% CI)
Prevalence in males 
(95% CI)

Prevalence in females 
(95% CI)

Zele et al20 29% N/A N/A

Sealetsa and Thatcher28 37% N/A N/A

Pal et al14 71% N/A N/A

Kebede Deyyas and Tafese21 Elbow (40%)
Wrist (37.7%)

N/A N/A

Shazzad et al24 77.1% (shoulder=17.9%, lower 
back=15.2%, neck=13.8%) and 
knee=10.8%).

N/A N/A

Hossain et al25 N/A Neck=21.7%,
Knees=13%),
Lower back=13%

Lower back=24.7%, 
Neck=23.7% and
knees=17.7%

Chavalitsakulchai and 
Shahnavaz26

50% N/A N/A

Veisi et al29 87.7% 82,1% 91.60%

Lombardo et al30 15.5% (back pain=57.3%, 
knees=31.7%, shoulders=9.1%, 
hand and wrist=7.3%, 
neck=6.7%, and forearm and 
elbow=3.0%).

N/A N/A

Van et al31 92% (95% CI=90.0% to 94.0%) N/A N/A

Andersen and Gaardboe32 Neck pain=26.6%, shoulder 
pain=25.2% and elbow 
pain=4.5%

N/A N/A

Mokhasi22 Lower back (70%), followed by 
the upper back (40%)

N/A N/A

Homsombat and Chaiklieng27 Without severity: 
lower back=41.75%, 
shoulders=41.21%, 
neck=41.10% and 
elbows=40.80%
Considering severity: low 
backs=61.47%, neck=61.23% and 
thigh=58.06%

N/A N/A

Ravichandran et al23 77.6% (neck=32.1%, 
knee=28.7% and low back 
pain=26.6%)

N/A N/A

N/A, not available.
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resources.36 One contributing factor may be that women 
often perform dual roles, such as childcare, which can 
lead to increased stress and psychological problems.33

Biomechanics plays a crucial role in the prevention 
and management of WRMSDs in the garment industry.37 
It is the scientific field that applies mechanical princi-
ples to biological systems.38 MSDs are strongly associated 
with factors such as peak hand force, the percentage 
of time spent in forceful hand exertion and the rate of 
forceful hand repetitions.39 Studies consistently indi-
cate that repetitive movements are a key risk factor for 
shoulder pain.40 Additionally, working in static postures 
for extended periods with minimal or no breaks has 
been identified as a significant cause of neck pain among 
garment workers.22 32 Further evidence also shows that the 
incidence of WRMSDs increases with the age of workers.41 
Therefore, a deeper understanding of tissue tolerance 
under varying loading conditions, along with proper 
workstation design, may help reduce garment workers’ 
vulnerability to MSDs.

This review has both strengths and potential limita-
tions. A systematic and rigorous approach was used to 
identify relevant studies on the prevalence of MSDs 
among garment workers. However, the use of different 
questionnaires across the included studies to investi-
gate MSDs may limit the generalisability of the results. 
Diagnosing MSDs in various settings and countries can 
be challenging due to the adoption of specific surgical 
procedures, and the prevalence data may be based on 
self- reported measures.42 Additionally, since only English- 
language publications were reviewed, relevant literature 
in other languages may have been overlooked. Except for 

two studies,25 29 the results were not reported by gender. 
Despite these limitations, this is the first systematic review 
on this topic to provide a meta- analysis.

CONCLUSIONS
MSDs are highly prevalent among garment workers, partic-
ularly affecting the low back and neck. This prevalence 
significantly impacts health service utilisation. There-
fore, it is essential to gain insights and develop targeted 
programmes to prevent MSDs among garment workers. 
By effectively summarising the prevalence of MSDs, the 
findings from this study could play a key role in shaping 
decisions related to workstations and in addressing the 
physical challenges and risks faced by garment workers.
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Figure 2 Forest plot of prevalence of MSDs among garment workers. MSDs, musculoskeletal disorders.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

at M
an

ch
ester M

etro
p

o
litan

 U
 

o
n

 Jan
u

ary 30, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

28 Jan
u

ary 2025. 
10.1136/b

m
jo

p
en

-2024-085123 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


7Gebrye T, et al. BMJ Open 2025;15:e085123. doi:10.1136/bmjopen-2024-085123

Open access

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Francis Fatoye http://orcid.org/0000-0001-7976-2013

REFERENCES
 1 Forsman M, Fan X, Rhén I- M, et al. Concerning a Work Movement 

Velocity Action Level Proposed in ‘Action Levels for the Prevention 
of Work- Related Musculoskeletal Disorders in the Neck and Upper 
Extremities: A Proposal’ by Inger Arvidsson et al. (2021). Ann Work 
Expo Health 2022;66:130–1. 

 2 Crawford JO, Berkovic D, Erwin J, et al. Musculoskeletal health in the 
workplace. Best Pract Res Clin Rheumatol 2020;34:101558. 

 3 James SL, Abate D, Abate KH. Global, regional, and national 
incidence, prevalence, and years lived with disability for 354 
diseases and injuries for 195 countries and territories, 1990- 2017: 
a systematic analysis for the Global Burden of Disease Study 2017. 
Lancet 2018;392:1789–858. 

 4 Safiri S, Kolahi A- A, Hoy D, et al. Global, regional, and national 
burden of neck pain in the general population, 1990- 2017: 
systematic analysis of the Global Burden of Disease Study 2017. 
BMJ 2020;368:m791. 

 5 Sim J, Lacey RJ, Lewis M. The impact of workplace risk factors on 
the occurrence of neck and upper limb pain: a general population 
study. BMC Public Health 2006;6:1–0. 

 6 Choobineh A, Tabatabaei SH, Tozihian M, et al. Musculoskeletal 
problems among workers of an Iranian communication company. 
Indian J Occup Environ Med 2007;11:32–6. 

 7 David G, Woods V, Li G, et al. The development of the Quick 
Exposure Check (QEC) for assessing exposure to risk factors for 
work- related musculoskeletal disorders. Appl Ergon 2008;39:57–69. 

 8 Parvin F, Rafiquzzaman M, Parvez MS, et al. Ergonomic compatibility 
between sewing workstation and Bangladeshi apparel workers. Int J 
Occup Saf Ergon 2024;27:1–16. 

 9 Takala J, Niu S. Responses to the equity challenge in safety and 
health at work: improvement of working conditions in equitable 
bases. 27th International Congress on Occupational Health; 
2003:1–12.

 10 International Labour Organization. ILO introductory report: global 
trends and challenges on occupational safety and health. 2011.

 11 Telaprolu N, Anne SD. Physical and psychological work demands as 
potential risk factors for musculoskeletal disorders among workers in 
weaving operations. Indian J Occup Environ Med 2014;18:129–34. 

 12 Hamja A, Maalouf M, Hasle P. The effect of lean on occupational 
health and safety and productivity in the garment industry – a 
literature review. Prod Manuf Res 2019;7:316–34. 

 13 Taplin IM, Winterton J, Winterton R. Understanding Labour Turnover 
in a Labour Intensive Industry: Evidence from the British Clothing 
Industry*. J Management Studies 2003;40:1021–46. 

 14 Pal A, Dasgupta A, Sadhukhan SK, et al. How common are aches 
and pains among garment factory workers? A work- related 
musculoskeletal disorder assessment study in three factories of 
south 24 Parganas district, West Bengal. J Family Med Prim Care 
2021;10:917–21. 

 15 Berg A, Chhaparia H, Hedrich S, et al. What’s next for Bangladesh’s 
garment industry, after a decade of growth, 6. McKinsey & Company; 
2021.1–7.

 16 Nordas HK. The global textiles and clothing industry post agreement 
on textile and clothing. discussion paper (5). Geneva: World Trade 
Organisation, 2023.

 17 Page MJ, McKenzie JE, Bossuyt PM, et al. Updating guidance for 
reporting systematic reviews: development of the PRISMA 2020 
statement. J Clin Epidemiol 2021;134:103–12. 

 18 Hoy D, Brooks P, Woolf A, et al. Assessing risk of bias in prevalence 
studies: modification of an existing tool and evidence of interrater 
agreement. J Clin Epidemiol 2012;65:934–9. 

 19 Stroup DF, Berlin JA, Morton SC, et al. Meta- analysis of 
observational studies in epidemiology: a proposal for reporting. 
JAMA 2000;283:2008–12.

 20 Zele YT, Kumie A, Deressa W, et al. Registered health problems and 
demographic profile of integrated textile factory workers in Ethiopia: 
a cross- sectional study. BMC Public Health 2021;21:1526. 

 21 Kebede Deyyas W, Tafese A. Environmental and organizational 
factors associated with elbow/forearm and hand/wrist disorder 
among sewing machine operators of garment industry in Ethiopia. J 
Environ Public Health 2014;2014:732731. 

 22 Mokhasi VR. Fore- Warned Is Fore- Armed: Effect of Musculoskeletal 
Disorders on Sickness Absenteeism. Cureus 2022;14:e30481. 

 23 Ravichandran SP, Shah PB, Lakshminarayanan K, et al. 
Musculoskeletal problems among workers in a garment industry, at 
Tirupur, Tamil Nadu. Indian J Community Health 2016;28:269–74.

 24 Shazzad MN, Ahmed S, Haq SA, et al. Musculoskeletal symptoms 
and disorders among 350 garment workers in Bangladesh: A cross- 
sectional pilot study. Int J Rheum Dis 2018;21:2063–70. 

 25 Hossain MD, Aftab A, Al Imam MH, et al. Prevalence of work related 
musculoskeletal disorders (WMSDs) and ergonomic risk assessment 
among readymade garment workers of Bangladesh: A cross 
sectional study. PLoS One 2018;13:e0200122. 

 26 Chavalitsakulchai P, Shahnavaz H. Musculoskeletal disorders of 
female workers and ergonomics problems in five different industries 
of a developing country. J Hum Ergol (Tokyo) 1993;22:29–43.

 27 Homsombat T, Chaiklieng S. Physical Fitness and Muscular 
Discomfort among Informal Garment Female Workers in Udon Thani 
Province, Thailand. J Med Assoc Thai 2017;100:230–8.

 28 Sealetsa OJ, Thatcher A. Ergonomics issues among sewing machine 
operators in the textile manufacturing industry in Botswana. Work 
2011;38:279–89. 

 29 Veisi H, Choobineh A, Ghaem H, et al. Upper extremity 
musculoskeletal symptoms among Iranian hand- woven shoe 
workers. Work 2020;67:129–39. 

 30 Lombardo SR, Vijitha de Silva P, Lipscomb HJ, et al. Musculoskeletal 
symptoms among female garment factory workers in Sri Lanka. Int J 
Occup Environ Health 2012;18:210–9. 

 31 Van L, Chaiear N, Sumananont C, et al. Prevalence of 
musculoskeletal symptoms among garment workers in Kandal 
province, Cambodia. J Occup Health 2016;58:107–17. 

 32 Andersen JH, Gaardboe O. Prevalence of persistent neck and upper 
limb pain in a historical cohort of sewing machine operators. Am J 
Ind Med 1993;24:677–87. 

 33 Lillypet S, Jain T, Joseph B, et al. Health problems among garment 
factory workers: A narrative literature review. JOHE 2017;6:114–21. 

 34 Govaerts R, Tassignon B, Ghillebert J, et al. Prevalence and 
incidence of work- related musculoskeletal disorders in secondary 
industries of 21st century Europe: a systematic review and meta- 
analysis. BMC Musculoskelet Disord 2021;22:751. 

 35 Roy S. Garments industry in India: some reflections on size 
distribution of firms. Working paper 05/2010, 34. Institute for Human 
Development; 2010.1–16.

 36 Linton SJ, Hellsing AL, Halldén K. A population- based study of spinal 
pain among 35- 45- year- old individuals. Prevalence, sick leave, and 
health care use. Spine (Phila Pa 1976) 1998;23:1457–63. 

 37 Das S, Krishna Moorthy M, Shanmugaraja K. Analysis of 
Musculoskeletal Disorder Risk in Cotton Garment Industry Workers. J 
Natural Fibers 2023;20:1–10. 

 38 Gitajn IL, Rodriguez EK. Biomechanics of musculoskeletal injury. In: 
Biomechanics in applications. IntechOpen, 2011.

 39 Harris- Adamson C, Eisen EA, Kapellusch J, et al. Biomechanical risk 
factors for carpal tunnel syndrome: a pooled study of 2474 workers. 
Occup Environ Med 2015;72:33–41. 

 40 van der Windt DA, Thomas E, Pope DP, et al. Occupational risk 
factors for shoulder pain: a systematic review. Occup Environ Med 
2000;57:433–42. 

 41 Berberoğlu U, Tokuç B. Work- related musculoskeletal disorders at 
two textile factories in Edirne, Turkey. Balkan Med J 2013;1:23–7.

 42 Carotti M, Salaffi F, Beci G, et al. The application of dual- energy 
computed tomography in the diagnosis of musculoskeletal 
disorders: a review of current concepts and applications. Radiol Med 
2019;124:1175–83. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

at M
an

ch
ester M

etro
p

o
litan

 U
 

o
n

 Jan
u

ary 30, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

28 Jan
u

ary 2025. 
10.1136/b

m
jo

p
en

-2024-085123 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-7976-2013
http://dx.doi.org/10.1093/annweh/wxab075
http://dx.doi.org/10.1093/annweh/wxab075
http://dx.doi.org/10.1016/j.berh.2020.101558
http://dx.doi.org/10.1016/S0140-6736(18)32279-7
http://dx.doi.org/10.1136/bmj.m791
http://dx.doi.org/10.1186/1471-2458-6-234
http://dx.doi.org/10.4103/0019-5278.32462
http://dx.doi.org/10.1016/j.apergo.2007.03.002
http://dx.doi.org/10.1080/10803548.2024.2385786
http://dx.doi.org/10.1080/10803548.2024.2385786
http://dx.doi.org/10.4103/0019-5278.146910
http://dx.doi.org/10.1080/21693277.2019.1620652
http://dx.doi.org/10.1111/1467-6486.00369
http://dx.doi.org/10.4103/jfmpc.jfmpc_55_20
http://dx.doi.org/10.1016/j.jclinepi.2021.02.003
http://dx.doi.org/10.1016/j.jclinepi.2011.11.014
http://dx.doi.org/10.1186/s12889-021-11556-4
http://dx.doi.org/10.1155/2014/732731
http://dx.doi.org/10.1155/2014/732731
http://dx.doi.org/10.7759/cureus.30481
http://dx.doi.org/10.1111/1756-185X.13423
http://dx.doi.org/10.1371/journal.pone.0200122
https://pubmed.ncbi.nlm.nih.gov/8064149
https://pubmed.ncbi.nlm.nih.gov/29916644
http://dx.doi.org/10.3233/WOR-2011-1131
http://dx.doi.org/10.3233/WOR-203258
http://dx.doi.org/10.1179/1077352512Z.00000000029
http://dx.doi.org/10.1179/1077352512Z.00000000029
http://dx.doi.org/10.1539/joh.15-0100-FS
http://dx.doi.org/10.1002/ajim.4700240604
http://dx.doi.org/10.1002/ajim.4700240604
http://dx.doi.org/10.29252/johe.6.2.114
http://dx.doi.org/10.1186/s12891-021-04615-9
http://dx.doi.org/10.1097/00007632-199807010-00006
http://dx.doi.org/10.1080/15440478.2022.2162182
http://dx.doi.org/10.1080/15440478.2022.2162182
http://dx.doi.org/10.1136/oemed-2014-102378
http://dx.doi.org/10.1136/oem.57.7.433
http://dx.doi.org/10.1007/s11547-019-01015-x
http://bmjopen.bmj.com/

	Prevalence of musculoskeletal disorders among garment workers: a systematic review and€meta-�analysis
	Abstract
	Introduction
	Methods
	Search strategy
	Inclusion and exclusion criteria
	Study selection and assessment of methodological quality
	Data extraction and analysis
	Patient and public involvement

	Results
	Identification and description of studies
	Characteristics of the included studies
	Prevalence

	Discussion
	Conclusions
	References


