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Objectives: This study aimed to identify the annual and weekly prevalence of Musculoskeletal 
Disorders (MSDs) and their relation to demographic characteristics, such as Body Mass Index 
(BMI), work experience, and physical activity in spinner workers in the textile industry. We 
also conducted a comparison between the annual and weekly prevalence of MSDs. 

Methods: The study sample included 700 male spinner workers (Mean±SD age: 32.6±6.5 
years) from 10 companies in Najaf Abad City, Isfahan Province, Iran. Information about 
MSDs was collected through the Extended Nordic Musculoskeletal Questionnaire (ENMQ) 
from November 2018 to September 2019. Demographic characteristics were collected using a 
demographic checklist through a direct interview by one investigator. 

Results: The present study findings suggested that the Mean±SD duration of work hours per 
week was 56.6±8.4 hours. The Mean±SD times of experiencing an injury equaled 27.8±33.1 
months. The annual prevalence of MSDs was reported to be 74.4% for at least one of the 9 
body regions. The highest annual prevalence rates belonged to the knees (54.0%), lower back 
(34.3%), and shoulders (23.1%). In contrast, the most weekly prevalent regions were the knees 
(44.6%), lower back (26.9%), and ankles (15.9%). Generally, the weekly prevalence was 
significantly lower than that of the annual prevalence (P<0.008). Job experience, marital status, 
and physical exercise presented a significant relationship with the annual prevalence of MSDs 
in the neck, shoulders, elbows, wrists, hands, knees, and ankle/foot. Contrarily, there was a 
significant relationship between job experience and the weekly prevalence of MSDs in the 
shoulder, lower back, and knee regions. The prevalence of neck, shoulders, wrists/hands, low 
back, knee, and ankle/foot pain was significantly increased in married workers. Furthermore, 
exercise history could cause a significant decrease in the prevalence of MSDs.

Discussion: The high prevalence of MSDs in spinner workers is affected by some demographic 
characteristics; thus, such data should be considered in planning the prevention strategies 
within the textile industry.
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Highlights 

● MSDs are a relatively prevalent disorder in Iranian spinner workers. 

● Musculoskeletal conditions in spinner workers can result in disability; thus, they should be considered in the health 
and rehabilitation programs. 

● To reduce the MSDs prevalence within the textile industry, screening programs based on the demographics and 
occupational characters should be planned. 

● A high prevalence of MSDs in the textile industry in Iran is associated with ergonomic factors. 

Plain Language Summary 

Work-Related Musculoskeletal Disorders (WRMDs) have become a major problem in many industrialized countries. 
Productivity in each industry depends on the individual wellbeing of the workers. A high prevalence of WRMDs in the 
clothing and textile industry results in low productivity and imposes high demands on the health system. Prevention 
and rehabilitation programs for reducing the complication of these disorders should be associated with treatment plans, 
like ergonomic-related interventions.

1. Introduction

ork-Related Musculoskeletal Disorders 
(WMSDs) are a sub-category of Musculo-
skeletal Disorders (MSDs) that result from 
occupational risk factors. The presence of 
WMSDs remains a major concern despite 

decades of investment in its prevention at all levels [1, 2]. 
In industrialized and industrially-developing countries, these 
WMSDs are potentially disabling conditions [1, 3, 4]; they 
impact the worker’s quality of life and productivity, and in-
creases compensable costs [5, 6]. According to the US De-
partment of Labor, >500000 cases of MSDs are reported an-
nually in the USA, accounting for more than a third of all 
lost workdays [7]. Working day loss due to WMDs in the 
Great Britain in 2016-2017 was reported to be 8.9 million 
days [8], which accounts for 34% of all lost workday injuries 
and illnesses [9]. In Iran, the Medical Commission of the So-
cial Security Organization of Tehran Province reported that 
14.4% of disabilities was related to MSDs [5] making them 
the fourth highest cause of disability in Iran [10].

Textile production has a long history in Iran, where the 
first modern European-style factories were established in 
the 1850s in Persia [11]. Spinning is a major section of 
textile industry in which the yarn are produced by twist-
ing of the drawn-out strands of fibers. These industries 
constitute around 12% of the general employment in 
Iran [11] and have approximately 300000 workers di-
rectly employed. The major centers of the Iranian tex-
tile industry are Isfahan, Yazd, Kerman, and Mazanda-

ran Provinces. The spinning industry is susceptible to 
MSDs, particularly in developing countries, including 
India, Pakistan, Bangladesh, Iran, Turkey, and China. 
Besides, these locations remain more traditional due to 
the age of the devices used, the traditional methods em-
ployed, and the nature of the work [12].

A high prevalence of WRMDs, like pain in the neck, 
shoulder, hand, as well as thoracic and lumbar areas are 
reported in the clothing and textile industry [13, 14]. The 
nature of the spinning industry tasks consists of vari-
ous repetitive activities in static postures. Furthermore, 
for some tasks, the activities are completed at different 
heights with various loads. Generally, repetitive move-
ments of the hand, trunk bending and rotation, overhead/
shoulder activity, pushing/pulling, lifting/lowering of 
heavy loads, and long periods of standing and walking 
are observed in the spinning industry [12, 15]. 

Limited studies have been conducted on the prevalence 
of MSDs in the spinning industry [13, 16, 17]. However, 
we found no study which had evaluated the relationship 
between the demographic characteristics and the preva-
lence of MSDs in spinning workers in a country with 
a long and established industry. Therefore, the current 
research aimed to assess the prevalence of MSDs in 
Iranian spinning workers. We also investigated the re-
lationship between MSDs prevalence and demographic 
characteristics in Iranian spinning workers. 

W
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2. Methods

The present descriptive cross-sectional study was con-
ducted on 700 spinner workers. The study participants 
were selected through a simple random sampling method 
from 10 factories in Najaf Abad City, Isfahan Province, 
Iran. The necessary data were gathered from November 
2018 to September 2019. The inclusion criteria of the 
study included a job experience of >1 year, the age range 
of 20-50 years, and a minimum middle school degree 
education. Subjects with a history of surgery, any trau-
matic injury that results in dysfunction, and psychoso-
cial problems, like depression, and those who refused to 
participate in the research were excluded from the study. 
All data related to the health status of the study subjects 
were extracted from their medical records. The main 
tasks selected for analysis were ring spinning operation, 
carding operation, blending and spinning tasks, as well 
as machine operation. This research was approved by the 
Ethics Committee of University of Social welfare and 
Rehabilitation Sciences, Tehran, Iran (Code: IR.USWR.
REC.1397.133). A written informed consent form was 
provided by each research subject. 

In this study, the workplace-related and demographic 
characteristics of the study participants were collected 
by a checklist. Additionally, the Extended Nordic Mus-
culoskeletal Questionnaire (ENMQ) was used to assess 
MSDs in different body regions among the explored 
spinner workers. Both instruments were completed in-
person and through interview by one researcher (A.Sh). 
The psychometric properties of the Persian version of 
the ENMQ were previously established [18] with ac-
ceptable face validity for all items. Its reliability was 
evaluated through the intraclass correlation coefficient 
method (>0.7) and the standard error of measurement 
range (0.56-1.76) [18]. The EMNQ consists of a body 
diagram with 9 anatomical regions highlighted. For 
each region, the subject indicates the presence of pain 
or discomfort up till that time. For any region with pain 
or discomfort, the subject then indicates whether the 
pain interferes with his/her daily living activities, or if 
they had been hospitalized for that problem. Two later 
questions ask whether they had a pain or discomfort in 
each region, respectively, in the past 12 months, and past 
4 weeks [19]. The results of the EMNQ determine the 
prevalence rate of symptoms per the 9 body regions, an-
nually and weekly [18, 20]. 

The study samples’ demographic data were collected 
using a checklist, including independent variables, i.e. 
age, smoking history, Body Mass Index (BMI), exercise 
habits (not regularly, regularly for 2-3 days per week), 

educational level, marital status, job experience, and 
work hours per day. The annual and weekly prevalence 
of MSDs were considered as dependent variables, i.e. 
determined using the ENMQ questionnaire. Descriptive 
and inferential statistical methods were used to analyze 
the obtained data. The Independent Samples t-test and 
logistic regression were employed in SPSS for data anal-
ysis. P<0.05 was considered as the significance level. 

3. Results

We collected the data of 700 eligible male spinner 
workers from 10 different factories in Najafabad City, 
Isfahan Province, Iran. A summary of the demographic 
characteristics of the independent variables was deter-
mined (Table 1). The Mean±SD age of the study partici-
pants was 32.6±6.5 years. Besides, their Mean±SD du-
ration of work hours per week equaled 56.6±8.4 hours. 
Moreover, the Mean±SD time of experiencing an injury 
was measured as 27.8±33.1 months. Most workers were 
over 30 years of age (62.7%) with a job history of >5 
(55.6%) years. Besides, their Mean±SD job experience 
was calculated to be 8.2±6.1 years. 

Almost three quarters (74.4% or 521 workers) of the 
study participants reported that MSDs had troubled them 
in one or more of the 9 defined body regions in the past 12 
months. A total of 22.5% study subjects reported symp-
toms in one region, 21.9% in two regions, 14.5% in three 
regions, 7.7% in 4 regions, 4.7% in 5 regions, 2.1% in 6 
regions, 0.3.% in 7 regions, 0.6% in 8 regions, and 0.3% in 
all 9 regions. The annual and weekly prevalence of MSDs 
by the 9 anatomical regions are presented in Table 2. 

As per Table 2, the regions with the highest annual 
prevalence among the investigated spinner workers were 
the knees (54.0%), lower back (34.3%), and shoulders 
(23.1%). In contrast, the highest weekly prevalent mus-
culoskeletal symptoms were the knees (44.6%), lower 
back (26.9%), and ankles (15.9%). 

Accordingly to Table 2, though the weekly and an-
nual prevalence were almost the same, the test of sig-
nificance (two dependent groups) revealed the weekly 
prevalence as significantly lower than that of the annual 
status (P<0.008). The consequence of this significant 
difference is that the factors affecting musculoskeletal 
symptoms in both periods were analyzed separately, as 
reported below. 

The logistic regression analysis data of one-year preva-
lent musculoskeletal symptoms are discussed as follows:
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Table 2. The one-year and weekly prevalence rates of MSDs in the studied workers by anatomical regions

Anatomical Regions 
No. (%)

Annual Prevalence Weekly Prevalence 

Neck 119 (17.0) 90 (12.9)

Shoulders 162 (23.1) 109 (15.6)

Elbows 52 (7.4) 38 (5.4)

Wrist/hands 101 (14.4) 79 (11.3)

Upper back 77 (11.0) 56 (8.0)

Lower back 240 (34.3) 188 (26.9)

Thigh 45 (6.4) 38 (5.4)

Knee 378 (54.0) 312 (44.6)

Ankle/foot 131 (18.7) 111 (15.9)

Table 1. The demographic characteristics of the study subjects (N=700)

Characteristic Mean±SD Status No. (%)

Age (y) 32.6±6.5
<30 261 (37.3)

≥30 439 (62.7)

Smoking history
Yes 49 (7.0)

No 651 (93.0)

BMI (kg/m2) 24.2±3.7
25≥ 420 (60.0)

>25 280 (40.0)

Exercise habits
Often or sometimes 284 (40.6)

Never 416 (59.4)

Educational status

No diploma 253 (36.1)

Diploma and below BA 417 (59.6)

BA degree and higher 30 (4.3)

Marital status
Single 139 (19.9)

Married 561 (80.1)

Injury experience (m) 27.8±33.1
No injury experience 179 (25.6)

Having injury experience 521 (74.4)

Job experience (y) 8.2±6.1
5≥ 311 (44.4)

5< 389 (55.6)
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Table 3 lists the relations between the annual preva-
lence of musculoskeletal symptoms and demographic 
variables. Our results indicated a significant difference 
between different factors’ status and prevalence in dif-
ferent body regions. The obtained P-value for neck dis-
comfort in various marital status was equal to 0.02; the 
same value for shoulders in different work experience 
and marital status was 0.017 and 0.034, respectively; for 
elbows in different physical exercise status was 0.024; 
for wrists/hands in different marital status and physi-

cal exercise was 0.009 and 0.027, respectively; for the 
knee in different work experience, marital status, BMI, 
and physical exercise was 0.018, 0.001, and 0.036, and 
0.038, and the P-value for ankle/foot in different marital 
status was measured as 0.019. 

Table 3 presents a significant relationship between 
work experience, marital status, and physical exercise, 
and the annual MSDs prevalence. No significant dif-
ference was observed between the annual prevalence 
of musculoskeletal discomfort and other demographic 

Table 3. Characteristics associated with the annual prevalence of musculoskeletal symptoms

Factor Status
Neck Shoulders Elbows Wrist/

Hands Upper Back Lower Back Thigh Knee Ankle/Foot

OR (95% CI)

Ag
e 

(y
) 30> 1.2 (0.7, 

2.1)
1.3 (0.8, 

2.1)
0.6 

(0.2,1.6) 1.3 (0.7,2.4) 1.6 (0.8,3.0) 1.3 (0.8,1.9) 1.5 
(0.6,3.3)

1.2 
(0.8,1.9) 1.0 (0.6,1.7)

≥30 1 1 1 1 1 1 1 1 1

Jo
b 

ex
pe

rie
nc

e 
(y

)

5≥ 0.7 
(0.4,1.2)

0.5 
(0.3,0.9)*

0.5 
(0.2,1.2) 0.7 (0.4,1.2) 0.6 (0.3,1.1) 0.5 

(0.3,0.7)*
0.6 

(0.3,1.4)
0.6 

(0.4,0.9)* 0.6 (0.4,1.1)

>5 1 1 1 1 1 1 1 1 1

W
or

k 
ho

ur
s 

pe
r w

ee
k

0.9 (0.9, 
1.0)

1.0 
(0.9,1.0)

1.0 
(0.9,1.0) 1.0 (0.9,1.0) 1.1 (0.9,1.2) 1.02 

(0.9,1.1)
0.9 

(0.9,1.0)
1.0 

(0.9,1.02) 1.08 (0.9,1.1)

BM
I (

kg
/m

2 )

25≥ 1.3 
(0.9,2.1)

0.9 
(0.6,1.3)

0.9 
(0.5,1.7) 0.6 (0.4,1.0) 1.1 (0.7,1.8) 0.8 (0.6,1.1) 1.7 

(0.8,3.4)
0.7 

(0.5,0.9)* 0.7 (0.5,1.1)

>25 1 1 1 1 1 1 1 1 1

Ph
ys

ica
l e

xe
rc

ise

Yes 1.03 
(0.6,1.5)

0.8 
(0.6,1.2)

0.4 
(0.2,0.9)* 0.5 (0.3,0.9)* 0.7 (0.4,1.1) 0.7 

(0.5,1.08)
0.5 

(0.2,1.1)
0.7 

(0.5,0.9)* 0.7 (0.5,1.1)

No 1 1 1 1 1 1 1 1 1

Ed
uc

ati
on

al
 le

ve
l 

No di-
ploma

0.9 
(0.6,1.4)

0.9 
(0.6,1.3)

1.4 
(0.7,2.5) 1.01 (0.6,1.5) 0.9 (0.5,1.5) 0.8 (0.6,1.2) 1.2 

(0.6,2.2)
1.06 

(0.7,1.4) 0.9 (0.6,1.4)

Diploma 
and 

higher
1 1 1 1 1 1 1 1 1

M
ar

ita
l s

ta
tu

s

Single 0.4 
(0.2,0.9)*

0.5 
(0.3,0.9)*

0.5 
(0.1,1.7) 0.3 (0.1,0.7)* 0.4 (0.2,0.9)* 0.5 

(0.3,0.8)*
0.5 

(0.2,1.4)
0.4 

(0.3,0.7)* 0.4 (0.2,0.8)*

Married 1 1 1 1 1 1 1 1 1

Sm
ok

in
g 

hi
st

or
y

Yes 0.7 
(0.3,1.7)

1.2 
(0.6,2.3)

0.4 
(0.1,1.7) 0.6 (0.2,1.6) 0.3 (0.07,1.3) 1.3 (0.7,2.4) 0.5 

(0.1,2.1)
0.7 

(0.4,1.3) 0.6 (0.2,1.5)

No 1 1 1 1 1 1 1 1 1

*P<0.05.

Shahbazi A, et al. MSDs Prevalence in Spinner Workers. IRJ. 2020; 18(4):395-404.

http://irj.uswr.ac.ir/


400

I ranian R‌ehabilitation JournalDecember 2020, Volume 18, Number 4

variables. Furthermore, the reference category for bi-
nary dependent variables, i.e. neck, shoulders, elbows, 
wrists/hands, knee, ankle, etc., was identified as “no 
prevalence”. The strongest Odds Ratio (OR) for wrists/
hands pain was related to marital status (OR=0.35; 95% 
CI=0.16, 0.77), i.e. three times higher than that. A history 
of physical exercise significantly decreased the annual 

prevalence of musculoskeletal symptoms. Table 3 also 
indicates the OR for elbows (OR=0.459; 95% CI=0.234, 
0.902), wrists/hands (OR=0.590; 95% CI=0.369, 0.941), 
and knee (OR=0.716; 95% CI=0.523, 0.981). Accord-
ingly, physical exercise could reduce the MSDs preva-
lence to approximately 50%. Additionally, a higher 
BMI was related to a higher prevalence of knee pain 

Table 4. Factors associated with the weekly prevalence of musculoskeletal symptoms in the study subjects

Factor Status

Neck Shoul-
ders Elbows Wrist/

Hands Upper Back Lower Back Thigh Knee Ankle/Foot

OR (95% CI)

Ag
e 

(y
) 30> 1.4 

(0.8,2.6)
1.5 (0.8, 

2.6)
0.5 (0.2, 

1.6) 1.3 (0.7, 2.5) 1.5 (0.7, 
3.2) 1.2 (0.0, 2.1)

1.2 
(0.5, 

3)

1.1 
(0.7,1.6)

0.9 (0.5, 
1.6)

≥30 1 1 1 1 1 1 1 1 1

Jo
b 

ex
pe

rie
nc

e 
(y

)

5≥ 0.8 (0.5, 
1.5)

0.5 (0.3, 
0.9)*

0.4 (0.1, 
1.2) 0.7 (0.4, 1.3) 0.6 (0.3, 

1.2)
0.4 (0.3, 

0.7)*

0.7 
(0.3, 
1.6)

0.6 
(0.4,0.8)*

0.6 (0.4, 
1.1)

>5 1 1 1 1 1 1 1 1 1

W
or

k 
ho

ur
s 

pe
r w

ee
k

1 (0.9, 
1.02)

1.0 (0.9, 
1.1)

1.03 (1.01, 
1.1)*

1.05 (0.9, 
1.1) 1 (0.9, 1.03) 1.05 

(0.9,1.1)

0.9 
(0.9, 

1)
1 (0.9,1.1) 1.09 (0.9, 

1.1)

BM
I (

kg
/m

2 )

25≥  1.3 (0.8, 
2.1)

0.7 (0.5, 
1.1)

0.9 (0.4, 
1.9)

0.6 (0.3, 
1.02)

0.9 (0.5, 
1.4)

0.91 (0.6, 
1.3)

1.3 
(0.6, 
2.7)

0.8 
(0.5,1.1)

0.8 (0.5, 
1.2)

>25 1 1 1 1 1 1 1 1 1

Ex
er

cis
e 

ha
bi

ts

Yes 0.9 (0.5, 
1.4)

0.9 (0.6, 
1.5)

0.3 (0.1, 
0.8)* 0.6 (0.4, 1.1) 0.8 (0.4, 

1.4) 0.8 (0.5, 1.2)
0.3 

(0.1, 
0.8)*

0.6 
(0.5,0.9)* 0.7 (0.4, 1)

No 1 1 1 1 1 1 1 1 1

Ed
uc

ati
on

al
 le

ve
l

No di-
ploma

1.04 
(0.6, 
1.6)

1.1 (0.7, 
1.8)

1.4 (0.7, 
2.9) 1.1 (0.7, 1.9) 1.3 (0.7, 

2.3) 0.8 (0.6, 1.2)
1.1 

(0.5, 
2.3)

0.9 
(0.6,1.2) 1 (0.7, 1.6)

Diploma 
and 

higher
1 1 1 1 1 1 1 1 1

M
ar

ita
l s

ta
tu

s

Single 0.4 (0.2, 
0.9)*

0.3 (0.1, 
0.7)*

0.7 (0.1, 
2.6)

0.3 (0.1, 
0.7)*

0.4 (0.1, 
1.1)

0.5 (0.3, 
0.9)*

0.6 
(0.2, 
1.8)

0.5 
(0.3,0.8)*

0.6 (0.3, 
1.2)

Married 1 1 1 1 1 1 1 1 1

Sm
ok

in
g 

hi
st

or
y

Yes 0.7 (0.2, 
1.9)

1.1 (0.4, 
2.3)

0.5 (0.1, 
2.5) 0.8 (0.3, 2.2) 0.4 (0.1, 

1.9) 1.7 (0.9, 3.3)
0.5 

(0.1, 
2.5)

0.9 
(0.5,1.6)

0.6 (0.2, 
1.6)

No 1 1 1 1 1 1 1 1 1

*P<0.05.
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(OR=0.713; 95% CI=0.520, 0.977). Furthermore, the 
prevalence rate of neck pain, shoulders pain, writs/hands 
pain, Low Back Pain (LBP), knee pain, and ankle/foot 
pain has significantly increased in married workers.

The logistic regression analysis data of weekly preva-
lent musculoskeletal symptoms are presented as fol-
lows: Table 4 reveals a significant relationship between 
job experience and weekly prevalence of MSDs in the 
shoulder, as well as lower back and knee regions. The 
study participants who reported a job experience of >5 
years were approximately twice as likely to encounter 
musculoskeletal discomfort in the shoulder (OR=0.5; 
95% CI=0.3, 0.9), lower back (OR=0.4; 95% CI=0.3, 
0.7), and knee (OR=0.6; 95% CI=0.4, 0.8). Furthermore, 
there was a significant relationship between work hours 
per week and the prevalence of pain in the elbow area 
(OR=1.03; 95% CI=1.01, 1.06). There was also a sig-
nificant relationship between musculoskeletal discom-
fort and exercise habits; such relations were observed 
between a lack of exercise and the prevalence of mus-
culoskeletal discomfort in the elbow (OR=0.3; 95% 
CI=0.1, 0.8), thigh (OR=0.3; 95% CI=0.1, 0.8), and knee 
(OR=0.6; 95% CI=0.5, 0.9). This finding indicates that 
the studied workers who exercised experienced a lower 
prevalence rate of elbow and thigh discomfort by about 
one-third; while workers who did not exercise reported a 
higher prevalence of discomfort in knees by about two-
thirds. The marital status of workers was significantly 
related to musculoskeletal symptoms. This relationship 
was significant for pain in neck (OR=0.4; 95% CI=0.2, 
0.9), shoulders (OR=0.3; CI=0.1, 0.7), wrists/hands 
(OR=0.3; 95% CI=0.1, 0.7), lower back (OR=0.5; 95% 
CI=0.3, 0.9), and knee (OR=0.5; 95% CI=0.3, 0.8). Ta-
ble 4 presents factors affecting the weekly prevalence of 
musculoskeletal symptoms. 

4. Discussion

This survey determined the annual and weekly preva-
lence rates of MSDs among spinning workers. More-
over, we evaluated the relationship between specific 
occupational and demographic characteristics and the 
prevalence rate of the same variables among spinning 
workers in Najafabad City, Isfahan Province, Iran. 
Spinning industries are not frequently considered in 
the research. Besides, to our knowledge, there are few 
surveys on the prevalence of MSDs in spinning work-
ers, particularly in countries with a great background 
in the textile industry. Most reports on MSDs in this 
industry concern weaving, knitting, and carpet produc-
tion workers [3, 13, 16, 21, 22]. 

Spinning workers appear to be at a high risk for devel-
oping WMSDs. We found that the annual prevalence of 
MSDs for one or more body regions in was high (74.4%) 
among the explored spinning workers. The highest an-
nual prevalent regions were the knees (54.0%), lower 
back (34.3%), and shoulders (23.1%). In contrast, the 
most weekly prevalent regions were the knees (44.6%), 
lower back (26.9%), and ankles (15.9%). Determining 
the prevalence pattern of a disorder is a major step in the 
prevention and subsequent treatment; however, research 
on spinner workers are scarce. Gamperiene et al. [23]
reported an annual prevalence of 80% for the same, i.e. 
close to the current study results. They demonstrated the 
highest prevalence of complaints to be the legs (61%), 
followed by the neck or arms (55%), then the lower back 
(37%). Again, these findings approximate those found in 
our results for the knees, shoulders, and lower back [23]
In another cross-sectional study in a limited sample of 
a specific task of spinning (spinning in the sitting po-
sition), 80% of the study subjects have reported right 
shoulder pain, and 72.5% presented right wrist/hands 
pain and right knee pain [16]. 

In our study, the main tasks were in standing postures 
while working with the hands; therefore, the observed 
problems in the knee, lower back, and shoulders were 
anticipated [23]. The reported pain and discomfort de-
pend on the adopted posture and task type. Dianat et al. 
signified working posture as an essential risk factor for 
creating neck pain, shoulders pain, and for the presence 
of LBP among handicraft workers who participated in 
hand sewing tasks [22].

Standing for long hours influences pressure distribution 
on the feet and increases trunk muscle fatigue; subse-
quently, it results in pain in the knees and low back among 
the spinning workers. In the study by Naz et al. [12], han-
dloom weavers generally adopt a flexed sitting posture in 
a constrained position while working; therefore, the neck 
and lower back presented greater pain and discomfort 
[12]. Previous research among weaving and textile work-
ers [24] reported the most prevalent affected regions as 
the lower back, ankle/feet, knees, and upper back, respec-
tively [3, 25, 26]. Furthermore, Dianat et al. demonstrated 
that the prevalent regions affected in handicraft workers 
were the neck (57.9%), lower back (51.6%), and shoul-
ders (40.5%) [22]. The observed difference to our study 
can be related to the nature of the work which involves 
using the knee to brake the spinning machine; shifting the 
heavy loads by pushing; repeated prolonged static and 
walking postures, and inadequate rest. 
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We also investigated the relationship between demo-
graphic characteristics and the prevalence of MSDs. Our 
results indicated a significant correlation between work 
experience, BMI, exercise status (physical exercise), 
marital status, and the annual prevalence of MSDs. BMI 
was a significant factor for knee pain during the last year 
(OR=0.71). In other words, among those with unhealthy 
BMI values, the odds of knee pain occurring was higher 
than that of the subjects with a healthy BMI. The detect-
ed significant effect of BMI was in line with the literature 
on general working populations [3, 27, 28]. 

Work experience is reported as a risk factor in the de-
velopment of MSDs. The duration of employment is 
reported to be significantly associated with a high risk 
of MSDs, as measured by observational instruments [5, 
29]. Similar to annual prevalence, the highest weekly 
prevalence of MSDs was observed in the knee and lower 
back with 44.6% and 26.9% frequencies, respectively. 
The explored workers who had <5 years of work ex-
perience experienced the statistically less significant 
prevalence of symptoms in the lower back (OR=0.472; 
CI=0.308, 0.724), shoulders (OR=0.546; CI=0.322, 
0.925), and knee (OR=0.599; CI=0.414, 0.868). Addi-
tionally, working hours per week significantly affected 
the prevalence of elbow pain (OR=1.030; CI=1.001, 
1.060). Thus, workers with longer working hours were 
prone to encountering elbow pain. 

Our results revealed that physical exercise history 
decreased the prevalence of MSDs, in particular, the 
symptoms of the elbow (OR=0.4; CI=0.2, 0.9). Exercise 
habits significantly affect the health status of the whole 
musculoskeletal system [30]. A study performed in the 
hazelnut industry suggested that 88.6% of the workers 
had no exercise habits and the ratio of LBP was higher in 
the subjects who did not exercise [23]. Moreover, physi-
cal exercise history statistically decreased the weekly 
prevalence of MSDs, particularly symptoms of the el-
bows (OR=0.354; CI=0.1, 0.8), thigh (OR=0.3; CI=0.1, 
0.8), and knee (OR=0.6; CI=0.5, 0.9). This finding was 
consistent with those of Serra et al. [31]; they reported a 
lower prevalence of MSDs for the trunk in the last week 
and last year, as well as for the upper limbs in the last 
year, compared with the controls [31]. 

Another result of this study was the effect of marital 
status on the weekly and annual prevalence of MSDs. 
Marital status was significantly correlated with neck, 
shoulders, wrist/hands, lower back, and knee pain. Both 
weekly and annual prevalence rates revealed relatively 
the same regions being affected. Comparing the results 
of the annual and weekly prevalence rates of musculo-

skeletal symptoms indicated that the prevalence of pain in 
the wrist region was lower among single workers than their 
married counterparts. Marital status in the weekly survey pre-
sented a significant relationship with the prevalence of mus-
culoskeletal pain in the shoulder, wrists, and knee; however, 
the prevalence of musculoskeletal symptoms in these regions 
was lower in the single workers. This may be due to the pos-
sibility that being married was associated with additional re-
sponsibilities, such as household activities, higher life stress, 
and lower rest time, making married workers more prone to 
MSDs, compared to their single counterparts [32, 33]. 

The obtained data suggested that a history of smoking pro-
vided no statistically significant effect on the prevalence of 
musculoskeletal symptoms; however, descriptive analysis 
data revealed that this factor increased the prevalence of 
shoulders and lower back symptoms. Some previous re-
searchers have reported the relation between smoking habits 
and MSDs [34, 35]. The probable cause of the obtained result 
in our study was related to the low frequency (7%) of smok-
ers in this study. 

The current study had some limitations. First, we only con-
sidered male workers in the spinning industry, as the workers 
in this industry were predominantly male. Therefore, the re-
sults cannot be generalized to all spinning workers. Second, 
we evaluated the WMSDs through interviews and questions; 
therefore, recall bias may have underestimated the results, 
especially in the annual prevalence. Another limitation of 
this study was employing the self-report questionnaire which 
usually is correlated with data bias. We included an adequate 
sample size in this cross-sectional study; however, exploring 
a larger sample size from different cities is recommended to 
present associations between the investigated variables. Fu-
ture studies are required to concentrate on an epidemiological 
perspective, regarding musculoskeletal symptoms and other 
parameters, such as biopsychosocial risk factors in the spin-
ning industry from a global perspective. 

5. Conclusion

The presence of MSDs is common among textile workers, 
like spinners. Our findings suggested a high prevalence of 
musculoskeletal symptoms in the working spinner population 
of the textile industry. The most involved body regions were 
the knee and lower back, followed by the wrists concerning 
the one-year prevalence, and ankle/foot in the weekly preva-
lence. Consequently, any corrective action should focus on 
these specific areas and issues, with ergonomic intervention 
as a strong consideration. Furthermore, this study revealed 
that the weekly prevalence of musculoskeletal symptoms is 
significantly lower than that of the one-year prevalence rate.
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