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Introduction 

“Work-related musculoskeletal disorders” (WMSDs) is 
a term used to describe a painful or disabling injury to the 
muscles, tendons or nerves caused or aggravated by work (1). 
WMSDs are preventable or at least can be delayed (2).

Work-related musculoskeletal disorders were first noticed 
by Bernardino Ramazzini, who documented the disorders 
that he saw in workers with “insistent and irregular move-
ments in unnatural postures.” These work-related disorders 
of the neck, shoulder, lower back, upper limbs and locomotor 
organs continue to be of the interest to workers, researchers 
and companies due to the significant temporary or permanent 
disability of workers; symptoms such as pain, numbness and 
tingling; time off from work; reduced productivity; increased 
worker’s compensable costs; and the increasing number of 
associated cases coming before the courts (3). 

Work-related musculoskeletal disorders have become 
a major problem in many industrialized countries (4). These 
disorders are widespread in many countries, with substan-
tial costs and impacts on the workers’ quality of life. They 
also constitute a major proportion of all registered and/or 
compensation-eligible, work-related diseases in many coun-

tries. Upper-extremity musculoskeletal disorders are highly 
prevalent in manual-intensive occupations such as clerical 
work, postal services, cleaning, industrial inspections and 
packaging. Both experimental science and epidemiology in-
dicate that job features that increase the risks of work-related 
WMSDs are heavy lifting, repetitive hand motions, static work 
in which the body is maintained in a fixed posture, vibrations 
and any of these in combination along with an undesirable 
psychosocial work environment.

Work-related musculoskeletal disorders are a worldwide 
problem. In developing countries, especially those with high 
rates of unemployment, it is tempting for employers who build 
up small and middle-sized industries to disregard safety and 
health (5, 6). In the private sector in the United States, nearly 
six million workers experience non-fatal injuries or illnesses 
(7). In Britain, musculoskeletal disorders are believed to repre-
sent the largest category of work-related illness (8). In Europe, 
WMSDs are the most common work-related health problem, 
affecting millions of workers. Across the EU 27, 25% of workers 
complain of backaches and 23% report muscular pains. Work-
related musculoskeletal disorders are caused mainly by manual 
handling, frequent bending and twisting, heavy physical work 
and whole-body vibration. The risk of WMSDs can increase 

ABSTRACT

Objective: “Work-related musculoskeletal disorders” (WMSDs) is a term used to describe a painful or disabling injury to the muscles, tendons or nerves 
caused or aggravated by work. WMSDs are preventable or at least can be delayed. The aim of this study to determine the work related musculo-skeletal 
disorders and risk levels of the these factory workers.

Study Design: Cross sectional study.

Material and Methods: This is a cross-sectional study conducted at two textile factories in Edirne, Turkey and it involved 381 workers. The questionnaire 
used for data collection consisted of two parts. The first part described some socio-demographic features, working conditions and health problems of 
workers in the previous four weeks. In the second part, a Rapid Upper Limb Assessment (RULA) Employer Assessment worksheet was used.

Results: In the assessment of the upper limbs of the workers, the arm/wrist score (AWS) is 5.9±1.7 (3-11); neck, trunk, legs score (NTLS) is 5.3±2.5 (3-11); 
and total score (TS) is 5.5±1.3 (3-7). The ages of the workers are significantly associated with higher RULA scores (r=0.207, p=0.000). AWS, NTLS and 
TS of the women workers were found to be statistically significantly lower than for the men. 

Conclusion: Musculoskeletal disorders are a common problem among textile workers. Employers can prevent WMSD hazards by properly designing the 
jobs or workstations and selecting the appropriate tools or equipment. 

Key Words: Work-related musculoskeletal disorders, ergonomics, upper limb

Received: 13.06.2012 Accepted: 09.07.2012

This study was presented at the 11th National Public Health Congress, 23-26 October 2007, Denizli, Turkey

Address for Correspondence: Dr. Burcu Tokuç, Department of  Public Health, Faculty of Medicine, Trakya University, Edirne, Turkey
Phone: +90 284 235 76 41/int:1563 e-mail: burcutok@yahoo.com

23© Trakya University Faculty of Medicine

Available at www.balkanmedicaljournal.org

THE OFFICIAL JOURNAL OF TRAKYA UNIVERSITY FACULTY OF MEDICINE
BALKAN MEDICAL JOURNAL

Balkan	Med	J	2013;	30:	23-7	•	DOI:	10.5152/balkanmedj.2012.069

Original Article



with an increase in workloads, low work satisfaction, high work 
demands and work-related stress (9). WMSDs affect millions of 
European workers across all employment sectors with the high-
est rates in the agriculture and construction sectors. For exam-
ple, WMSDs affect one million people in Great Britain each year 
and the most common problems are back pain, work-related 
neck and upper limb disorders (ULDs), repetitive strain injuries 
and lower limb disorders (10). 

In the past two decades, observational methods have been 
developed to facilitate a quantitative assessment of physical 
loads at workplaces. In many occupations, exposure to a phys-
ical load is not limited to one physical factor but encompasses 
many factors such as trunk flexion, rotation, lifting and carry-
ing. Often these physical factors are strongly correlated (11). 

Work-related musculoskeletal disorders account for 34% 
of all lost-workday injuries and illnesses. Employers report 
nearly 600.000 WMSDs requiring time away from work every 
year. These disorders account for $1 of every $3 spent for 
workers’ compensation. Each year, WMSDs account for more 
than $15 billion to $20 billion in workers’ compensation costs. 
Total direct costs add up to as much as $50 billion annually. On 
average, it takes a worker 28 days recover from carpal tunnel 
syndrome, which is longer than the time needed to recover 
from an amputation or a fracture. Workers with severe injuries 
can face permanent disability that prevents them from return-
ing to their jobs or handling simple, everyday tasks (9).

European standards focus on allowable parameters re-
lating to posture, exerted force and the frequency of move-
ments. These parameters determine musculoskeletal loads 
that might cause WMSDs. The relevant standards are as fol-
lows: 

•	 EN-614-1: Safety of machinery, ergonomic design prin-
ciples and terminology and general principles; presents 
overall rules related to design process with consider-
ation of anthropometry and biomechanics. 

•	 EN 614-2: Safety of machinery, ergonomic design prin-
ciples and interaction between machinery design and 
work tasks. 

•	 EN-1005-4: Safety of machinery, human physical perfor-
mance and evaluation of working postures in relation to 
machinery. 

•	 EN ISO 9241-2: Ergonomic requirements for office work 
with visual display terminals (VDTs); guidance on task re-
quirements (12).

 
Employment in the garment industry rose worldwide in the 

late 1990s to approximately 11 million in 1998. In the United 
States, over 300.000 garment workers were employed in 2005 
to sew apparel (13). Upper-body WMSD is a common adverse 
health effect among garment workers. Work, organizational, 
and personal factors were associated with the increased prev-
alence of moderate to severe upper-body musculoskeletal 
pain among garment workers (14).

The textile and apparel industries are dominant sectors in 
Turkey (15). The proportion of textiles and apparel in Turk-
ish exports is 10% (16). These industries constituted 13.6% 
of the general employment in Turkey and supply 10% of Tur-
key’s GNP. Approximately two million workers are employed 

in these two industries (450,000 in textiles and 1.5 million in 
apparel manufacturing) (16). 

The objective of this study is to determine the WMSDs of 
upper extremities among workers at two textile factories at 
which these disorders have frequently been seen.

Material and Methods

This is a cross-sectional study conducted at two textile 
factories in Edirne, Turkey and it involved 381 workers. The 
questionnaire used for data collection consisted of two parts. 
The first part described some socio-demographic features, 
working conditions and health problems of workers in the pre-
vious four weeks. In the second part, a Rapid Upper Limb As-
sessment (RULA) Employer Assessment worksheet was used. 
RULA was developed by Atamney and Corlett in 1992 to de-
termine the upper limb movements that caused musculoskel-
etal system disorders. Muscular functions and neck, body and 
upper limb posture disorders are evaluated by grading them 
from 1 to 4 on the RULA scale (17, 18). The data was evaluated 
in SPSS Ver. 13.0. Descriptive statistics, student t-test, Pearson 
Chi-Square and Pearson Correlation analyses were used. 

Results
 
The socio-demographic features of workers are presented 

in Table 1. In the assessment of the upper limbs of the workers, 
the arm/wrist score (AWS) is 5.9±1.7 (3-11); neck, trunk, legs 

 Features	 Mean±SD	(min.-max.)

Age 31.5±6.3 (17-52)

Employment period 11.11±6.07 (1-35)

Working time/week 45.8±1.77 (40-65)

	 	 Number	 %

Gender Men 257 67.5

 Women 124 32.5

Educational Period 5 years 125 33.4

 8 years 61 16.3

 12 years 171 45.7

 14 years 14 3.8

 16 years 3 0.8

Marital Status Married 264 69.3

 Single 109 28.6

 Widoved/Divorced 8 2.1

Having a chronic illness 27 7.4

Having min. 1 occupational accident 64 16.9

Having an ache that affect job efficiency  37 10.5 
in the last month 

Regularly doing exercises 38 10

Smoking  176 46.4

Table	1.	Socio-demographic	features	of	workers	(n=381)
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score (NTLS) is 5.3±2.5 (3-11); and total score (TS) is 5.5±1.3 
(3-7). The ages of the workers are significantly associated with 
higher RULA scores (r=0.207, p=0.000). Thirty-seven workers 
(10.6%) reported that they have had musculoskeletal com-
plaints and the complaints were significantly higher for wom-
en workers (16.5%) than in men (7.7%) (χ2=6.415, p=0.011). 
AWS, NTLS and TS of the women workers were found to be 
statistically significantly lower than for the men (Table 2). Dura-
tion of employment for more than 10 years was significantly 
associated with higher RULA scores (Table 2). 

The mean total score (TS) of workers is 5.4±0.9 in the spin-
ning department, 4.5±1.1 in the apparel manufacturing de-
partment, 6.0±1.0 in the weaving department and 6.5±10 in 
textile chemicals department. 

Discussion

Observational assessments could be made about WMSDs 
using RULA as they could be made using laboratory methods 
for clinical diagnoses. Work-related musculoskeletal disorders 
frequency was high in the textile sector. Punnett et al. (19) 
found significantly increased rate ratios for pain in the shoul-
der and wrist and hand, as well as for the presence of carpal 
tunnel syndrome (CTS) symptoms among garment workers 
performing stitching and finishing. More recently, after adjust-
ing for the “healthy worker effect,” a cross-sectional study 
compared the prevalence of soft-tissue disorders in female 
garment workers and hospital staff.

Sokas et al. (20) compared sewing machine operators to a 
subset of the general population matched for age, race, and 
gender and weighted toward lower socioeconomic groups 
and minority populations. They found that sewing machine 
operators had a higher prevalence of self-reported upper-
back and upper-extremity pain. Wang et al. (14) study results 
indicate that both personal and work-related factors are asso-
ciated with the increased prevalence of upper-body WMSDs 
among sewing machine operators. Ulu et al. (21) found the 
proportions who still have lumbago in a section of muscle-
sceletal system is 53.6%.

In line with our results, Hagberg et al. (22) reported mus-
cular pain in the neck and shoulder as being more frequent 
among females than males in both the general and worker 
populations. Many studies have reported gender differences 
in the prevalence of musculoskeletal complaints. For example, 
in a large population-based study in the Netherlands, 79.3% 

of the women and 71.5% of the men reported one or more 
musculoskeletal complaints in the past year (23). The one-
year prevalence of self-reported spinal pain (including lower 
back, upper back and neck) in a sample of 35-to 45-year-old 
Swedish residents was 69.5% for women and 63.2% for men 
(24). Moreover, in physically strenuous tasks, the women had 
a higher risk than the men. These associations were indepen-
dent of age.

Women, rather than men, in high-strain jobs were more 
likely to report back problems (odds ratio (OR) 1.60, 95% con-
fidence interval (95% CI) 1.14 to 2.28) and restricted activity 
(OR 1.98, 95% CI 1.16 to 3.48) compared with those in low-
strain jobs. High physical exertion was an independent pre-
dictor of back problems for both sexes. Conversely, chronic 
back problems contributed explaining the high job-related 
strains among women (OR 1.76, 95% CI 1.30 to 2.39) and high 
physical exertion among men (OR 1.39, 95% CI 1.09 to 1.77), 
whereas restricted activity due to musculoskeletal disorders 
contributed to the explanation of high job insecurity among 
both sexes (25). The risk of male workers suffering from a 
WMSD is 1.3 times higher than the risk to female workers: 
35/100.000 compared to 27/100.000. In terms of self-report-
ed, work-related WMSD complaints, the risk is only slightly 
higher among male workers (1.07 times higher). 

As in our results, the number of WMSD complaints in-
creases with age. At the age of 55-64 years, the number of 
self-reported symptoms is 1.7 times higher than at the age of 
25-34 years (13).

The duration of employment is significantly associated 
with high RULA scores in our study, as Lemasters et al. (26) 
found. The duration of employment as a carpenter for more 
than 20 years was significantly associated with a work-related 
musculoskeletal disorder of the shoulder (OR 3.2, 95% CI 1.1 
to 8.9), hand or wrist (OR 3.1, 95% CI 1.1 to 8.4) and knee (OR 
3.5, 95% CI 1.3 to 9.2). However, there is limited data on the 
effects of the duration of exposure to factors of physical loads. 
Long exposure seems to increase the risk of some disorders 
of the neck and upper limbs and musculoskeletal disorders in 
general (27).

The association between psycho-social factors and mus-
culoskeletal disorders are reported by many authors (28-31). 
Many researchers have suggested that the etiology of WMSD 
is complex, poorly understood and involves not only the phys-
ical work environment, but also psychosocial job factors (1). 
Several epidemiological studies have considered the relation 
between exposure to physical loads at work and musculoskel-
etal disorders (32). Identifying and acting on modifiable or 
preventable risk factors for such common painful conditions 
would significantly improve the health of adult populations. 
Musculoskeletal disorders are one of the most frequent rea-
sons for long-term sickness absence, and those of the neck 
and upper limb account for approximately three-quarters of 
work-related musculoskeletal disorders seen by UK rheuma-
tologists (33).

There is international agreement that WMSDs are a serious 
problem and that many can be prevented by improved work de-
signs. Prevention strategies include both workplace-based and 
healthcare-based interventions. There is increasing recognition 

  AWS NTLS TS

Women 5.4±0.9 4.0±1.7 4.8±1.1

Men 6.2±1.8 5.9±2.5 5.8±1.2

p 0.000 0.000 0.000

Working ≤10 years 5.7±1.5 4.9±2.2 5.3±1.3

Working >10 years 6.1±1.8 5.7±2.6 5.7±1.3

p 0.013 0.003 0.002

AWS: Arm/wrist score, NTLS: Neck, trunk, legs score, TS: Total score

Table	2.	RULA	Scores	of	workers
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that an integrated approach including both types of intervention 
is needed to tackle the problem effectively. In the workplace, 
there is growing support for the effectiveness of ergonomic in-
terventions based on a “holistic” or systems approach that con-
siders the effect of the equipment, the work environment and 
the work organization as well as the worker. The full participa-
tion of workers in the ergonomics approach is important to its 
effectiveness. A summary of the main prevention strategies for 
both primary prevention (eliminating the causes) and secondary 
prevention (treatment and rehabilitation) follows.

The most cost-effective way to prevent these disorders is to 
integrate prevention into industrial practices. Today, industry 
is in constant evolution. New technology and rapidly chang-
ing marketing and production strategies influence job content 
and the need for flexible work schemes. Also, WMSD preven-
tion takes place in this changing context and challenges the 
classical prevention strategies created under more static con-
ditions. For example, worker selection and traditional medical 
check-ups are inefficient and regular plant walk-throughs are 
expensive and the results are meager (34). 

Musculoskeletal disorders are a common problem among 
textile workers. The RULA scores of textile workers have been 
found to be higher according to RULA scale (1-7). More de-
tailed studies of the frequency of postural changes, as well as 
an observation of individually adopted postures and working 
conditions are necessary.

Work-related and personal factors were associated with 
the increased prevalence of moderate or severe upper-body 
musculoskeletal pain among garment workers. Owners of 
sewing companies may be able to reduce or prevent WMSDs 
among employees by adopting rotations between different 
types of workstations thus increasing task variety; by either 
shortening work periods or increasing rest periods to reduce 
the work-rest ratio and by improving the organization to con-
trol psychosocial stressors. 

Employers can prevent WMSD hazards by properly de-
signing the jobs or workstations and selecting the appropriate 
tools or equipment. Based on information from the job analy-
sis, an employer can establish procedures to correct or control 
risk factors by using: 

•	 Appropriate	 engineering	 controls	 such	 as	workstation,	
tool and equipment designs or redesigns.

•	 Work	 practices	 such	 as	 proper	 lifting	 techniques	 and	
keeping work areas clean.

•	 Administrative	 controls	 such	 as	 worker	 rotation,	 more	
task variety and increased rest breaks.

•	 Personal	protective	equipment	such	as	knee	pads,	vibra-
tion gloves and similar devices. 
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