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Abstract

Work-related musculoskeletal disorders are one of greatest occupational problems in industrialized and developing
countries, and whereas becoming switches to major challenge between worker and employers. The aim of present study was
determination the prevalence musculoskeletal disorders among sewing machine operators of sewing workplaces in Kerman.
In this cross-sectional study, 297 workers that working in 170 sewing workplaces in Kerman as research population by census
method were selected. Nordic Questionnaire was used for data collection. The data were analyzed using Chi-square statistical
test under SPSS 16 software. In this study 50.5 percent of subjects in the past 12 months and 34.3 percent of them in during
one week before the study had experienced discomfort or pain at least in one body part. Highest frequency symptoms of
musculoskeletal disorders was observed in lower back, later than the lower back, knee, upper back, neck and ankles had
highest frequent. Also, in this study a significant relationship between musculoskeletal disorders of lower back, shoulder, neck
and tailors work experience were obtained. Results of this study did show that workplace is the most important cause of the
incidence musculoskeletal disorders in tailors under research. Therefore, the interventional programs include optimizing the
design of workstations and chairs used in sewing workplace and also providing ergonomic principles training courses for

improving work conditions of workers that working in sewing workplaces should be considered.

Keywords: Work-Related Musculoskeletal Disorders (WMSD); Musculoskeletal Disorders (MSD); Sewing machine
operators; Occupational Problems; Nordic Musculoskeletal Questionnaire (NMQ)

Introduction

Musculoskeletal disorders are disorders related to
muscles, tendons, sheaths of tendons, peripheral nerves,
joints, bones, ligaments and blood vessels, which are caused
by repeated and long-term stress or as a result of sudden
trauma such as slipping [1,2]. In the last decade, disabilities
caused by work-related musculoskeletal disorders (WMSDs)
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have increased [3]. So that these disorders have become
a major challenge between workers and employers [4].
Work-related musculoskeletal disorders accounted for 34%
(487,900 cases) of all injuries and illnesses in the United
States. Meanwhile, these disorders have become the most
expensive health problems of modern industrial societies

[3].
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These disorders impose a considerable cost directly to
the health care systems and indirect damages far more to
the production systems of the United States of America and
Canada [4]. So that in a 15-year study, it was found that the
cost of compensation paid to American workers due to back
musculoskeletal disorders is more than 128 million dollars,
that is, 0.97 dollars of compensation has been paid for each
working hour [5]. In addition, such injuries cause the loss of
working time of more than 600,000 employees per year and
have an indirect cost of between 45-54 billion dollars [6].
Skeletal-muscular disorders are one of the most important
issues faced by ergonomists all over the world [7,8]. In
our country, these disorders are the second most common
diseases after heart diseases [5].

Unfortunately, in our country, there is no research that
addresses the issue of musculoskeletal disorders caused
by work from various aspects, and such disorders caused
by work remain unknown in terms of cost, prevalence,
incidence, occupations involved, etc. It may be said that
their prevalence and occurrence in developing countries,
including our country, is more serious [9,10]. Epidemiological
studies clearly show that among the risk factors in the work
environment, including repetitive tasks, body posture while
doing work, the amount of force applied, the duration of
exposure, the work environment, the atmospheric conditions
of the work environment, psycho-social factors, and personal
characteristics. There is arelationship with skeletal-muscular
disorders [11,12]. Although the mechanical load imposed on
the body in work activities is not the only effective factor of
musculoskeletal disorders, it is considered the most severe
and effective factor [2].

Such discomforts are likely to occur in any profession
and industry, as they have become one of the common
problems in most work environments. The American
National Institute of Occupational Safety and Health has
classified work-related diseases and complications based on
their national importance, and in this respect, work-related
musculoskeletal injuries are the second most important after
occupational respiratory diseases [13]. Research conducted
in other countries, especially industrialized countries,
in the field of musculoskeletal injuries related to sewing
work has indicated that this kind of disorders are critical
in sewing Workplace workers [14,15]. If these people have
experienced pain in their hands, shoulders, wrists and neck
while performing their duties [12,16]. A cohort study was
conducted on Danish workers with herniated lumbar discs
over a 10-year period; The results of this study indicated a
high risk of this disorder in sewing machine users [17]. Also,
the research conducted in a car assembly factory in England
showed that the number of upper limb diseases among the
users of sewing machines who were engaged in sewing seat
covers was such that the said Workplace had to be closed [13].
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Researchers believe that the impact of working
conditions on the occurrence of musculoskeletal disorders
related to work can be understood when people’s working
conditions are properly understood, and only through the
careful investigation and research of ergonomic experts,
preventive programs can be proposed and implemented
effectively by Kurdish [18]. Due to the fact that sewing
machines are used in many jobs, such as Workplaces for the
production of clothes, shoes, airplane and car interiors, etc.,
and on the other hand, there are repetitive tasks, unfavorable
body positions, doing work with force and static activity.
Muscles are one of the main causes of musculoskeletal
disorders in the human upper body. Therefore, there is a
possibility of skeletal-muscular disorders in all jobs that
have the above-mentioned conditions. Sewing Workplaces
are one of the workplaces whose employees are exposed
to all the above-mentioned factors. Based on this, it is
necessary to examine the ergonomics of sewing machine
users in order to determine the prevalence of work-related
musculoskeletal disorders in this segment of the working
community. Therefore, this study was conducted with the
aim of determining the prevalence of these disorders and
also providing preventive solutions.

Materials and Methods

In this cross-sectional study, all employees of sewing
Workplaces covered by tailors’ guild in Kerman city were
selected as the research community and were studied.
The study exclusion criteria included less than 1 year of
work experience, history of bone surgery and accidents,
scoliosis, fracture, pregnancy, and osteoporosis. Therefore,
participants who met the above criteria were excluded from
the study. Accordingly, according to the size of the studied
population, all participants were requested to participate in
the research if they wish. Questionnaires were given to the
participants who were willing to participate in the study and
they were asked to complete the questionnaires carefully
and then the completed questionnaires were collected at the
same time by the researchers, and finally 297 questionnaires
were collected from wheel users. The number of working
tailors in 170 tailoring Workplaces in Kerman city was
collected.

In this research, the Nordic Musculoskeletal
Questionnaire (NMQ) was used to investigate musculoskeletal
disorders. Nordic Questionnaire has been successfully
used by ergonomics and occupational health specialists
in various studies. This questionnaire includes sections on
the personal characteristics of the samples, including age,
height, weight, marital status, work history, educational
qualification and dominant hand, as well as the section
related to musculoskeletal disorders of the neck, upper
back, thigh area, knee area and is the ankle area; This tool
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also determines the duration of these complications and the
amount and degree of limitation created in different organs
of the body, the prevalence of musculoskeletal complications
in participants. Chi-square statistical test was used to analyze
the data and a significance level of 0.05 was considered.
In this research, all ethical considerations were observed,
coordination was done with the tailors guild, the objectives
of the research were fully explained to the participants and
they were assured that all relevant information will remain
confidential and the general results of the study will not
be mentioned. And the Workplace of his workplace will be
published.

Descriptive statistics (mean and standard deviation)
and analytical statistics (Pearson’s correlation coefficient,
independent t-test, and chi-square) were used to analyze
the data, and a significance level of 0.05 was considered.
In this research, all ethical considerations were observed,
coordination was done with hospital officials, the objectives
of the research were fully explained to the participants and
they were assured that all related information would remain
confidential and the general results of the study would not
be mentioned. And the hospital where they work will be
published.

Results

The participants of this research were made up of 297
sewing machine users working in 170 sewing Workplaces
in Kerman. Of these participants, 70% (208 participants)
were men and 30% (89 participants) were women. All
the studied participants were in the age range of 14 to 77
years old. Table 1 shows some demographic characteristics
and working conditions of the studied tailors. The highest
frequency of musculoskeletal disorders related to the back
was 50.5%, while the lowest was related to the elbows at
7%. Figure 1 shows the prevalence of skeletal-muscular
disorders among the body parts of the examined tailors. In
this study, 87 participants (29.3 percent) were under 4 years
old, 67 participants (22.5 percent) were between 5 and 9
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years old, 45 participants (15.3 percent) were between
10 and 14 years old, and 98 participants (32.9 percent)
percent) had 15 to 19 years of sewing experience. In this
study, there was a significant relationship between the
prevalence of symptoms of musculoskeletal disorders in
the neck, shoulder, and back with work experience and
age (Table 2); Also, a significant relationship was found
between the musculoskeletal disorders of the neck and
wrist, respectively, with the level of education and the
gender of the participants (Table 3).

Variable Mean (SD)"or N (%)™
Age (year) 31.40 (12.30)
Height (cm) 169.00 (8.70)
Weight (Kg) 69.8 (12.62)
Lesithan 87 (29.20)
Work y
experience 05-09 67 (22.70)
(year) 10-14 45 (15.30)
15-19 98 (32.90)
Male 208 (70.03)
Gender
Female 89 (29.97)
_ Single 127 (42.80)
Marital status
Married 170 (57.20)
under 172 (57.90)
diploma
Level of X
Education Diploma
and 125 (42.10)
above
Dominant nght 287 (9360)
hand Left 19 (6.40)
Total

For quantity variables; * for qualitative variables.
Table 1: Demographic characteristics of Sewing Machine
Operators studied (n=297).

Figure 1: The quality of prevalence of musculoskeletal disorders among Sewing Machine Operators studied in the last 12 months.
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In terms of having a history of musculoskeletal disorders
in the last 7 days and 12 months, the results showed
that 34.3% and 50.5% had problems in the back area,
respectively. After the lower back, knee, back, neck and ankle
problems were the most frequent. The discomfort leading
to the highest rates of absenteeism was related to back pain
(31.6 percent), followed by neck pain (20.9 percent), knee
(18.2 percent), back (16.5 percent) and Ankles (15.5%) had
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the most pain, which caused them to stop working in the past
year. Absence from work due to musculoskeletal problems
was reported in 41.4% of participants due to back problems,
40% neck problems, 30.5% shoulder problems and 20%
wrist problems. In terms of the frequency of occurrence of
problems, the highest frequency of occurrence of problems
in all areas of the body was once or more in a week and once
or more in a month.

! Age (year) Work experience (year)
Body Regions |2, ' T 2:30N | 31-40N | <4ON 5-9 |10-14 | 14<<4
>20 N (% : : P- 9 : :
(%) (%) (%) (%) %) | Pvalue | <4N(%) |y (o) | N(%) | N(%) | P-value
23 17 51
Neck |[yes| 9(8.18) | 39(7.30) | 23 (1.41) |36 (5.54) | <0.0001 | 15 (4.17) 334 | 837) | (65 | <*0001
44 28 46
no | 39(3.81) | 88(3.69) | 33(9.58) |30 (5.45) 71(682) | (765 | (262) | (447)
Shoulders | yes | 11 (9.22) | 42 (1.33) | 28(50.00) | 37 (1.56) | <0.0001 | 21 (4.24) | . 22 | 21 2 1 20,0001
y : ' ' ' ' ' (8.32) | (7.46) | (6.53) :
45 24 45
no |37 (1.77) | 85 (9.66) | 28(50.00) | 29(9.43) 65(675) | 67y | (353) | (4.46)
Low back | yes |18 (5.37) | 61(48.0) | 25 (6.44) |42 (6.63)| 0.034 30 (9.34) 36 24 >6 0.013
y : ' ' ' ' ' (7.53) | (3.53) | (7.57) :
no |30 (5.62) | 66 (52.0) | 31 (4.55) |24 (4.36) 56(165) | oL | 21 | 41
’ ’ ' ' ' (3.46) | (7.46) | (3.42)
Wrists es | 14 (2.29) | 24 (9.18) | 17 (4.30) | 15(7.22) 0.28 18 (9.20) 19 10 21 0.7
Y ' ' ' ' ' ' (4.28) | (2.22) | (6.21) '
48 35 76
no | 34(8.70) | 103(1.81) | 39 (6.69) |51 (3.77) 68(179) | 671y | 877y | (478)
67 45
Total 48 (100) | 127 (100) | 56 (100) | 66 (100) 86 (100) 100y | (100) |97 (100)
Table 2: The Prevalence of Musculoskeletal Disorders in Sewing Machine users according to Age and Work Experience (“Chi-
Square Test).
Gender Level of Education
Bod Male Female Total Hh;f:;iate al::[(lldlfileh Diploma Total
Regio}:ls (n=208) N | (n=89)N | (n=297) | ‘P-value primitive schoolgN and above | (n=297) | ‘P-value
(V) 0, (V) 0, 0,
(%) (%) N (%) N (%) (%) N (%) N (%)
Neck 69 (64.5) | 38(35.5) | 107(100) | 0.076 | 25(23.8) | 32(30.5) | 48(45.7) | 105(100) | 0.039
139(73.2) | 51(26.8) | 190(100) 24 (27.3) | 30(34.1) | 34(38.6) | 88(100)
Shoulders | 76 (64.4) | 42(35.6) | 118(100) | 0.056) | 25(21.7) | 39 (34.0) | 51 (44.3) | 115(100) | 0.171
132(73.7) | 47 (26.3) | 179(100) 51(24.7) | 67(32.5) | 88(42.8) | 206(100)
Lowback | 100(68.5) | 46 (31.5) | 146(100) | 0.332 | 28(19.3) | 51(35.2) | 66 (45.5) | 145(100) | 0.486
108 (71.5) | 43 (28.5) | 151(100) 21(17.1) | 55(44.7) | 47(38.2) | 123(100)
Wrists 58 (65.2) | 31(34.8) | 89(100) | 0.003 | 9(13.4) | 27(40.3) | 31(46.3) | 67(100) | 0.609
169 (81.2) | 39 (18.8) | 208(100) 40(17.6) | 79 (34.8) | 108(47.6) | 227(100)

Table 3: The prevalence of musculoskeletal disorders in sewing machine users according to gender and Level of Education (*Chi-

Square Test).
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Among those who had musculoskeletal disorders in
different parts of the body, in most cases, the duration of the
disorder was reported as 1-7 days. In almost 24 cases there
was a decrease in work activity and in almost %5 cases there
was a decrease in daily entertainment due to musculoskeletal
disorders in the neck, shoulder, back and wrist. The longest
period of not doing daily activities due to musculoskeletal
disorders was between 1 and 7 days in all four studied areas.

Discussion

Skeletal-muscular disorders, especially in the upper
body, have a high prevalence in industrialized societies
[19,20]. Musculoskeletal disorders of the neck and shoulders
(WRMSDs-NS) are associated with the type of occupations
and physical load required, such as farm work, patient care,
and other occupations [2]. In this regard, neck and shoulder
disorders are seen in jobs with a high static load, such as
dentistry, working in visual and video terminals, sewing
machine users [2,21,22], office workers [23], especially
computer users [24,25].

The researchers of the Institute of Epidemiology and
Social Medicine of Aarhus University, Denmark, in theirstudies
on 424 sewing machine users working in a textile factory,
found that the use of sewing machines for a period of more
than 8 years led to cumulative skeletal-muscular disorders
in the neck and People’s shoulders turn [19]. In most similar
studies, researchers identified skeletal-muscular disorders
mostly in the neck and shoulders [12]. Based on this, in their
research, Pant et al. investigated only skeletal-muscular
disorders of the hands and wrists [26], although Veema et al.
Itis consistent (Figure 1). Silita and Thatcher, in an ergonomic
study of 157 female sewing machine operators working in
the textile industry in Botswana, South Africa, found a high
prevalence of musculoskeletal pain and discomfort in the
back, neck, and shoulders of these participants [12]; The
results of this research are similar to the present study in
terms of observing pain in the mentioned areas [12].

Oneofthestrengthsofthe currentstudy wastoinvestigate
the prevalence of musculoskeletal disorders by gender.
Researchers believe that the prevalence of musculoskeletal
disorders is more common among women than men [20].
They believe that although men and women have the same
job, they cannot have the same way of performing the task as
men [27]. The female workers working in these Workplaces
sit for along time on four legs without a back and have a body
position leaning forward. Therefore, about 68% of female
employees suffer from back pain. 35% of them reported pain
in their lumbar region. The incompatibility of the human-
machine system, improper body posture during work, fatigue,
inconsistency between the activity of eyes, hands and feet
are the main problems of sewing workers [15]. Nevertheless,
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today women are exposed to monotonous and repetitive
duties and heavy work duties such as providing medical
services, cleaning and using sewing machines [20]. Skeletal-
muscular disorders of the neck and shoulder are much
more in seamstress women compared to women working
in non-repetitive jobs [28]. Also, the symptoms of anxiety
and depression, the prevalence of all kinds of disabilities,
and the amount of use of different drugs are also higher in
the group of tailors than the employees of other occupations
[29]. The type and severity of skeletal-muscular discomforts
is such that it forces a large number of them to change their
jobs or quit their jobs [30]. Based on this, the researchers
stated that the main cause of upper limb diseases among
sewing machine operators who were engaged in the work of
sewing seat covers in a car assembly factory in England was
unfavorable body positions while performing work activities
[13].

In sewing Workplaces, some of the existing potential
risks are related to workstation components such as chairs,
tables, sewing machine pedals, as well as tasks related to
sewing and transporting raw and production materials.
The workers of these Workplaces often have unfavorable
conditions of the wrist, forearm, arm, neck, shoulder and
spine. Long-term use of the pedal also causes the workers
to adopt an unfavorable body position, and if the pedal is too
close or far from them, it requires a more unfavorable body
position.

Long-term work in static positions, sitting or standing,
also causes pain in the back, neck, and buttocks, and the
blood flow in the lower limbs also decreases. This is despite
the fact that sewing work in small industrial units of clothing
production has short-term cycles and requires repeated
movements of hands and feet [15]. Sewing machine users
perform precise tasks in a sitting position and relatively
fast rhythm with cycles of 30 to 60 seconds [17]. Also, the
activity pattern of shoulder muscles in industrial sewing is
such that it causes fatigue in the neck and shoulders [14]. In
the studies conducted by Mr. Zhang and his colleagues, it was
found that during 200 minutes of using a sewing machine, an
average load on the left root of the cervical vertebrae (LCES),
the right root of the cervical vertebrae (RCES), the left side
of the upper trapezius muscle (RUT) is entered; They also
stated that the muscle load on the right side of the body is
significantly higher than the left side [2].

In the present study, the effect of the demographic
factors of the investigated community on the prevalence of
musculoskeletal disorders was also discussed. The results
of this study showed that there is a significant difference
in the prevalence of musculoskeletal disorders of the
neck, shoulder and back in different age groups (Table 2).
Meanwhile, Muslimi et al showed different results in a study
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during which they examined skeletal-muscular disorders of
sewing machine users in a shoe factory. Because they found a
statistically significant relationship between age and skeletal-
muscular disorders of elbows, thighs, knees and ankles [5].

The results of the present research showed that the
musculoskeletal disorders in the studied tailors had a high
prevalence in the waist, knee, back, neck and ankle areas
respectively. There is a similarity between these results and
the results of Nag et al’s research [15], which showed that
68% of all employees studied in clothing production sewing
Workplaces suffered from back pain and 35% of them
suffered from lumbar pain. The reason for the differences
can be found in the type and number of risk factors in the
Workplaces. In a study, Wong et al investigated factors
affecting the reduction of neck and shoulder pain in 247
sewing machine users. The results of this study showed
that the reduction of physical workload and the absence of
overtime should be considered until those suffering from
musculoskeletal disorders related to work are treated or the
design of ergonomic interventions in the workplace in order
to manage musculoskeletal disorders related to people. The
newcomer should be employed [31]. Identifying possible
risk factors in sewing Workplaces and their relationship with
skeletal-muscular disorders is notincluded in the goals of this
research; But the research of factors such as daily working
hours [11,32], work history [21], payment of wages for the
number of products produced, unfavorable body positions
while doing work [11, 18, 23], performing repetitive tasks
[11,33], the amount of force applied, individual factors
and psycho-social factors [11] have been implicated in the
creation of such disorders. Therefore, high levels of such risk
factors in sewing Workplaces have caused an increase in
musculoskeletal disorders in this profession.

Conclusion

The results of this research showed that working
in the occupational environment is the most important
cause of skeletal-muscular problems in the studied tailors.
Therefore, intervention strategies should be considered
including optimizing the design of workstations and chairs
in sewing Workplaces, as well as providing training courses
on ergonomic principles in order to improve the working
conditions of workers in sewing Workplaces. Considering
the high prevalence of musculoskeletal disorders in the
studied tailors, it can be concluded that there are high levels
of risk factors related to such disorders in the mentioned
Workplaces; therefore, further research is suggested to
investigate and identify.
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