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ABSTRACT

The present investigation was carried out to study the effect of sewing machine operation and work station design
on visual and musculoskeletal problems of sewing machine operators by gender and describe working conditions.

The study was a comparative cross-sectional study of musculoskeletal and visual symptoms in 100 sewing machine operators, an age and

gender matched control group. Compared to control group a significant

higher proportion of the subjects experienced visual fatigue, burn-

ing/ tearing, neck pain, shoulder pain, wrist pain and lower back pain. A statistically significant difference between males and females was
observed in visual fatigue, blurred vision, double vision, neck pain, elbow pain, wrist pain and finger pain. Blurred vision and double vision
were common in males, while the rest of the symptoms were not common in females. Two thirds of the work stations observed were found to
be inappropriate. The posture adopted by the operators was unsatisfactory. Operation of sewing machine in readymade garment industry
was found to be associated with occurrence of visual and musculoskeletal symptoms. Suitable workstation design in the garment industry is

recommended to ensure safety to workers.

INTRODUCTION

Garment industry is one of the most important strategic
industries which constitute about 7% of total industrial
production in the world and 8.3% of the total trade in in-
dustrial materials. The industry occupies more than 14% of
the total labour force in the world. It employs about 40 mil-
lion people in various countries of the world. People work-
ing in these industries are more prone to musculoskeletal
disorders (MSDs). The work environment in a majority of
these units is unsafe and unhealthy. MSDs are disorders of
the muscles, tendons, ligaments, joints and cartilage and
nervous system. It affects nearly all the body parts includ-
ing arms, back, hands and legs. People who do continuous
repetitive work in fixed static positions are more suscepti-
ble to experience MSDs. Evidences from a number of stud-
ies suggest that all these disorders principally result from
constrained working postures, monotonous and repetitive
work. William ™ found that muscle pain is often experi-
enced by workers who do continuous and repetitive work.
Pascal did a study on MSD in computer operators and re-
ported that static posture increases the risk of work related
MSDs, whereas varied posture and rest periods may lower
the risk of MSDs 2. In a readymade garment industry, the
sewing machine operators sit continuously in same posi-
tion and the nature of their work is repetitive. The strain
on eyes is more as their work involve continuous visual in-
spection and visual movement.

The health risks that these sewing machine operators face
come from more suitable hazards whose effect accumulates
over time. Sewing machine operators face substantially
higher risk of visual strain and the frequency of persistent
neck, wrist and shoulder injuries increases with years of
employment Pl. Sewing machines as with any other machin-
ery or equipment when used properly do not cause adverse
effects for the operator. However, they can contribute to
significant health and safety problems if they are used im-
properly or are poorly matched with the operator. Fitting
the workplace and working conditions to the physical and
mental needs of sewing machine operator can be one of the
solutions to escape from some of the symptoms such as eye
strain, lower back, neck and shoulder pain. These problems
adversely affect the workers quality of life, efficiency of

work and results in decreased productivity

An ergonomically designed work place would ensure that
a taller worker had enough space to safely perform his or
her job, and also that a shorter worker would reach all of
his or her tools and products without reaching beyond a
comfortable and safe range. The opposite to this, and what
typically happens in the work place, is that a worker is
forced to work within the confines of the job or work sta-
tion that is already in place. This may require employer to
work in awkward postures, perform the same motion over
and over again which would cause work related musculo-
skeletal disorders (WMSD).

An assessment of visual and musculoskeletal problems in
sewing machine operators was not explored. Hence a re-
search into sewing machine operator is important and this
study was carried out to determine the effect of sewing ma-
chine operation and to evaluate the work station of those
operators in a readymade garment factory.

METHOD

This was a comparative cross sectional study of musculo-
skeletal and visual symptoms in sewing machine opera-
tors in a readymade garment factory, an age and gender
matched control group. The workstations, postures of 25
sewing machine operators were also assessed. It was initial-
ly planned to assess the workstations of all sewing machine
operators who participated in the study, but this was not
possible due to limited access to workstations.

2.1. Study Population

The study sample consisted of 100 sewing machine op-
erators from two readymade garment industries located
in Tripura, the seventh largest city in Tamilnadu, India.
The names of the industries are not revealed in the study.
Initially when the researcher approached the garment fac-
tories management, they were not willing to participate in
the study. Finally on persuasion the management permit-
ted the researcher to conduct the study on a condition, that
their names will not be revealed anywhere. After the inter-
view, participants were educated on ergonomic principles.
The exclusion criteria were: age below 20 and above 59
years, diagnosis of arthritis, osteoporosis and rheumatism
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duration of employment less than 6 months duration of
sewing machine operation less than 4 hours per day.

2.2. Control group

The control group consisted of 100 employees in the read-
ymade garment factory who did not use sewing machine,
were holding desk jobs were selected. Those who were do-
ing manual labour were excluded from the study.

2.3. Study Instruments

A questionnaire was developed to identify visual and mus-
culoskeltor symptoms. The researcher administered this
questionnaire for both sewing machine operators and con-
trol group.

A checklist to assess ergonomic and working conditions of
sewing machine operators was developed to evaluate the
work station and posture of the sewing machine operator.
The participants were assessed while working at worksta-
tions.

RESULTS

3.1. Socio demographic characteristics

Mean age of the sample was 29.9 years with a standard de-
viation of 9.094 and the mean age of the control group was
29.6 years with a standard deviation of 8.069. The majority
(73%) in both sewing machine operators and control group
were in the age group of 21- 30 years. Sixty eight percent
of the sewing machine operators and fifty five percent of
the control group were unmarried. Majority of the sample
in both the groups i.e sewing machine operators (60%) and
control group (58%) were females.
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Below average 4.0

Mean stitching speed by gender finished products per
hour

Male 14
Female 1.8
All 1.6

3.3 Visual and musculoskeletal symptoms

A significant higher proportion of sewing machine opera-
tors had the following symptoms compared to the control
group; visual fatigue, burning/ tearing, neck pain, shoulder
pain, wrist pain and lower back pain. Table. 2 summarize
the frequency of symptoms experienced by the study and
control groups. The commonest symptom in sewing ma-
chine operator was visual fatigue, while the control group
commonly reported headache.

In assessing musculoskeletal symptoms of the neck and
upper limbs, reported symptoms were categorized accord-
ing to the sideness; right side, left side, both sided and
central. Those with shoulder pain 36(75% n= 48) reported
pain to be on the right side. Twenty six (51% n=51) of those
with neck pain said the pain was central. Out of 26 sewing
machine operators with wrist pain, 18 said the pain was on
the right side.

Table. 2. Prevalence and comparison of visual and mus-
culoskeletal symptoms in sewing machine operators and
control group

3.2. Employment details Sewing ma- o
The sewing machine operators in the readymade garment Symptom  |chine operators (%%E)zrgll)/o ‘(SII)\T \?alue)
factory work continuously on the sewing machine for % (95% CI)
about six hours, with few short breaks for tea and lunch
in between. The stitching skill was assessed with the feed- Headache |53.0 (43.2-62.8) égg)(?’ﬁz' ibogg)(P
back collected from the supervisor through a structured Vi y -
coree X ‘ isual 30.0 21.0-  |7.137 (P
questionnaire based on the quality of the end product. This fatigue 75.0 (66.5-83.5) 39.0) <0.05)
stitching speed was measured based on the number of fin- Blurred vi- 21.0 (13.0- |0.172 (P
ished products produced in an hour. Employment details sion 220 (13.9-30.1) 29.0) >0.05)
were given in Table. 1 Double vi- g g B
oo 70 (2.0-12.0) |7.0 (2.0-12.0)
Table 1. Employment details Burning/ . ] 3.158 (P
ploy Teaing 35.0 (25.7-14.3) [16.0 (88-23.2) |5y o5y
. % (n= 1.362 (P
Details o (n=100) Dry eyes  |14.0 (7.2-20.8) [8.0 (2.7-13.3) >0?85)(
i 0.435 (P
Duration of work (years) Ttchy eyes |13.0 (6.4-19.6) |11.0 (4.9-17.1) >0.05)(
Less than 1 33.0 Neck pain  |51.0 (41.2-60.8) [15.0 (8.0-22.0) ibsgg)(P
_ Shoulder 5.165 (P
1-5 37.0 pain 48.0 (38.2-57.8) |16.0 (8.8-23.2) <0.05)
6-10 26.0 Arm pain  |11.0 (4.9-17.1) |0.0 -
>10 4.0 Elbow pain |8.0 (2.7-13.3) 8.0 (2.7-13.3) |-
Fore arm 0.723 (P
. 5.0 (0.89.2 3.0 (0.7-5.3
Number of hours at sewing machine per day pain ( ) ( ) >0.05)
. 2.784 (P
Wrist pain  (26.0 (17.4-34.6) |11.0 (4.9-17.1
46 92.0 P ( ) ( ) |<0.05)
P "y Finger pain |17.0 (9.6-24.4) [11.0 (4.9-17.1) ib?%g)(P
- ) Numbness
—— o 16.0 (1.4-10.6) (0.0 -
1ching sKi. Tlnghng
in hands/ (100 @.1-159) 17056 |08 (F
Excellent 76.0 fingers ) )
Lower back ~ 26.0 (17.4- 3.458 (P
Average 20.0 gfﬂ“l. : 90 692-988) |346) 30'(5)?(1)
ingling in R -~ .5
lons foge |60 (14-10.6) |80 27-133) |S503
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3.4. Gender

A statistically significant difference between males and females
was observed in the following symptoms: visual fatigue, blurred
vision, double vision, neck pain, elbow pain, wrist pain and fin-
ger pain. Blurred vision and double vision were more common
in males, while the rest of the symptoms were more common in
females. Table 3. shows the symptoms which have significant dif-
ference by gender.

Table. 3. Significant difference in symptoms by gender (p
value < 0.05)

% of sewing machine operators SND
Male n =40 Female n =60
Visual fatigue [60.0 (50.4-69.6) |8.5 (78.0-92.0) 4.15

Blurred vi- 1455 (328-522) (83 (2.9-137)  |6.04

sion

Double vision|12.5 (6.0-19.0) |3.3 (0.8-5.8) 2.44
Neck pain 42.5 (32.8-52.2) [56.7 (47.0-66.4) |2.03
Elbow pain  |2.5 (0.5-4.5) 11.7 (5.4-18.0) 2.55
Wrist pain 15.0 (8.0-22.0) |33.3 (24.1-42.5) |3.10

Finger pain _ |5.0 (0.8-9.2) 25.0 (16.5-33.5)  [4.12

Symptom

3.5 Workstation

The total marks allocated for the workstation was 30. The mean
of the marks given to the 25 workstations observed was 19.96
(66.5 %). Over two thirds (16 out of 25) of the workstations
scored below 50% for the work table while all workstations
scored above 50% for the sewing machine (Table 4).

Table 4. Distribution of percentage of marks allocated to
workstations

Workstation com- |[Number of workstations N= 25
ponent <50 % marks > 50% marks
Sewing machine |0 25

Work table 16 9

Chair 6 9

Visual environ-

ment 6 19

3.6. Posture

The sewing machine operators were observed for conformi-
ty with the recommended standard (Table 5). This was best
seen in straightness of back.

Table 5. Posture of the study sample

. Percent-
Characteristics of the posture N age %
Back straight 19 76.0
Lower back supported 2 8.0
Head and neck straight and in line (9 36.0
Upper arms and elbow close to the
bocfv 13 52.0
Forearms and arms are at right 15 60.0
angle
Forearms and wrists are parallel to
the floor 7 28.0
Forgarms, wrists and hands are 17 68.0
straight and in line
No sideways movement of wrist 10 40.0
Thighs are parallel to the floor 0 00.0
Feet are flat on the ground orona |4 44.0
firm foot wrist

DISCUSSION

Visual fatigue, burning/ tearing of eyes, neck pain, shoul-
der pain, wrist pain and lower back pain were significantly
higher in sewing machine operators compared to the con-
trol group. Workers of different ages were working in read-
ymade garment industry. The prevalence of visual fatigue
was 75% (95% Cl= 66.5-83.5). A previous study found the
same prevalence of visual symptoms in information tech-
nology in India Pl. Most of the workers were females. In
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the present study, it was found that a high prevalence of
musculoskeletal problems among sewing machine opera-
tors. These workers suffer from musculoskeletal disorders,
which have been attributed to poor working postures as
well as to the repetitive hand and arm movements. Their
posture restrained by both visual and manual aspects of
the task, the design of the sewing machine and table have
a considerable influence on the posture adopted. Musculo-
skeletal disorders in the neck and shoulder region are fre-
quent among workers performing monotonous highly re-
petitive and high precision tasks 7],

Blurred vision and double vision were common in males,
while visual fatigue, neck pain, elbow pain, wrist pain and
finger pain were common in females. This is in accordance
with previous studies, where females were found to expe-
rience significantly more musculoskeletal symptoms and a
twofold increased risk of developing for arm pain .

In this study, an age and gender matched control group
was drawn from the same location as the study subjects.
Therefore, it was possible to identify the symptoms where
a true difference existed between two groups.

In this study, the work stations were observed and evalu-
ated in the same manner by the same observer. A difficulty
was faced as only 25 workstations could be assessed due
to difficulties in accessing the workstations due to refusal
from the clients due to tight schedule as well as apprehen-
sion, even after being assured of confidentiality. Majority of
the workstations scored less than 50% for work table while
all workstations scored above 50% for the sewing machine.
The characteristics of the sewing machine conformed better
to the recommended standards compared to the work ta-
ble. The posture was unsatisfactory except for straightness
of back and position of forearms and wrists.

CONCLUSION

Musculoskeletal problems are very extensive in garment in-
dustries and it’s a great challenge to extinguish this prob-
lem. Proper steps should be taken to improve the situation.
There is a need to find out the main causes for musculo-
skeletal disorders and suggest recommendations which
could be very helpful in mitigating the musculoskeletal
problems and improving the sewing section of the gar-
ments industry. In India, garment sector is one of the major
export sector and a main source of foreign exchange. So if
the musculoskeletal problems in the garments industry can
be reduced, this sector will be much more lucrative.

From the previous results it was observed that most of the
factories of the garment industry do not stick to the stand-
ard specifications in the work place which forces the work-
er to sit by till the end of the shift and he is not even al-
lowed to complain of the inadequacy of the place or he will
be subjected to harassment especially in private sector. As
a result of these circumstances, ready- made garment in-
dustry has become expelling employment as a result of bad
work conditions. Thus, these conditions and nature of work
should be improved. It is recommended to apply a system-
atic process to identify and resolve the problems of work
environment. Engage workers in determining the work-
places threats, classification and participation in resolving
these problems. This leads to great success of design solu-
tions and gives the worker motivation and satisfaction of
the workplace.
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