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Abstract

Background: Work related musculoskeletal discomfort can occur in any region of the body. It affects sewing machine
operator’s activities of daily living and quality of life directly or indirectly. Poor ergonomics is a major contributor to
work related musculoskeletal discomfort that develops over time. It is important to find out the association between work
related musculoskeletal body discomfort and ergonomic risk level among female sewing machine operators of selected
garment factories in western province, Sri Lanka.

Methods: A descriptive cross-sectional study was preceded, with a study population of one hundred and thirty-seven
(137) female sewing machine operators within the age of 18-50 years at selected garment factories in the western province
of Sri Lanka.

Conclusion: Of the total sample, 72.99% operators presented with musculoskeletal discomfort. Qualitative and quantitative
data were obtained using a pre-validated questionnaire; Cornell musculoskeletal discomfort questionnaire and Rapid
Entire Body Assessment (REBA). The mean age of study population was 33.55+1.64years. The highest prevalence of
discomfort was reported in neck (53.94%) and lower back (69.2%) regions. The mean ergonomic risk level was 8.42+0.16
which is 50.36% in study population. The majority of the sewing machine operators were in high ergonomic risk level
in western province of Sri Lanka and the prevalence of musculoskeletal disorders was more in the lower back and neck

regions where the ergonomic interventions should have implemented.
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Introduction

There are 300-350 apparel manufactures in Sri Lanka
which provide direct and indirect employment for
over 300,000 and 600,000 employees respectively.
It includes a considerable number of women.
Dheerasinghe, reported that the garment industry
has been Sri Lanka’s largest gross wage earner since
1986 and accounted for more than 52% of the total
export earnings of the country'. Therefore, sewing
machine operators play a major role in the economy
of Sri Lanka. Therefore, it is essential to study on
problems regarding to them.

A work-related musculoskeletal discomfort
(WRMSD) refers to the musculoskeletal aches and
distresses thatresult from a work-related event?. There
is a prevalence of 15.5% for having musculoskeletal
problems in garment factory workers in Sri Lanka?.
According to studies, musculoskeletal
discomfort became a major health complaint among
sewing machine operators in the apparel industry in
South Asian countries. Work related musculoskeletal
discomfort can occur in any region of the body but the
back pain was the most commonly reported disorder
among those who suffered from musculoskeletal
discomfort*.

several
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Female sewing machine operators in garment
factories usually sit for more than 6 hours continuously
for a minimum of 6 days per week. Without adequate
breaks they work in a non-ergonomically fitted
work station. Literature has proved that most of the
female sewing machine operators are suffering from
health issues such as work-related musculoskeletal
discomforts >7.

As health care professionals, it is essential to
understand the work-related musculoskeletal
discomfort regarding their occupational history.
Therefore, the currentstudy was conducted to evaluate
the prevalence of the work-related musculoskeletal
discomfort and ergonomic risk level among sewing
machine operators which is still lacking in the apparel
industry of Sri Lanka. This study also revealed the
association between work-related musculoskeletal
discomfort and ergonomic risk level which is
important to make suitable adaptations to prevent
and minimize the ergonomic risk level among sewing
machine operators.

Materials and Methods

The current study was designed as a descriptive,
cross-sectional study. One hundred and thirty seven
(137) female sewing machine operators in two large
scale garment factories (Kaluthara and Colombo)
were recruited using simple random sampling,
according to the inclusion criteria as female sewing
machine operators in the age category of 18 - 50 years,
minimum of 6 working hours, minimum working
period of 6 months and participants who granted
written informed consent. Exclusion criteria of the
study considered as participants who did not grant
the written informed consent, participants who
have undergone surgeries in the spine and scoliosis
and diagnosed with previous illness and diseases in
the musculoskeletal system and pregnant. Ethical
clearance was obtained from the Ethics Review
Committee, Faculty of medicine, Kotelawala Defense
University, Sri Lanka.

Pre-tested Interview-administrated assessment
form was used to collect data about work related
musculoskeletal discomforts and demographic
data. Height and weight were measured using a
stadiometer 282 (Seca GmBH and Co kg, Hamburg
and Germany) and a weighing scale named Tanita
HD 318 digital weighing scale (Tanita Co-operation,
Tokyo, Japan). Three measurements were taken at the
same time and the mean was calculated. Body Mass

Index (BMI) was calculated using mean height and
weight values measured.

The section]1 of the form was consisted demographic
data with work related factors of the participants
and section 2 was consisted with Standard Cornell
musculoskeletal discomfort questionnaire(CMDQ).
The CMDQ is a 54-items questionnaire which has a
body chart and questions on musculoskeletal ache,
pain, or discomfort occurrence in 18 body parts over
the past week. It is calculated in accordance with the
CMDQ scoring guidelines®.

Rapid ergonomic Body Assessment (REBA) was
used to assess ergonomic risk level. It was included
all body regions and considered the static force or
load score coupling score and activity scores with
postural score are to achieve the final score °. Data
were analyzed using SPSS (Statistical Product and
Service Solution) software version 26.0.

Results

A majority of the participants, 100 out of 137 (72.99%)
complained that they have been experiencing
musculoskeletal body discomfort in various parts
of their body which indicated that there was
high incidence of Work-Related Musculoskeletal
Discomfort.

Ergonomic risk level distribution was presented in
Figure 1 under REBA category (medium risk, high
risk and very high risk). Based on REBA score, it is
revealed that the workers are under high ergonomic
risk for musculoskeletal discomfort. No work
posture received negligible and low ergonomic risk.
The results shown that only 40.88% (n=56) workers
were in medium risk where action level 2 i.e. further
investigation and change are needed, and 50.3%
(n=69) workers were in high ergonomic risk where
action level 3 i.e. immediate interventions are needed.
The finding shown that 8.8% (n=12) are in very high
risk category.

Distribution of prevalence of total discomfort score
of the study population presented in the Table 1. The
Hundred of the subjects experienced discomfort in
at least one body region in the 12 months prior to
questionnaire completion (72.99%). The work related
musculoskeletal discomforts of those participants
were evaluated according to the total discomfort
score of CMDQ. It was concluded that participants
felt discomfort mostly in the neck (53.94%), lower
back (42.18%) and the right shoulder (2.79%) while
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it was less pronounced in the left shoulder (0.28%),
upper back (0.%) and left thigh (1.62%).
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Figure 1: Ergonomic Risk Level Distribution among
Participants

The  difference  between  Works  related
musculoskeletal body discomfort employees with
Ergonomic risk level was presented in the Table 2.
An independent sample t-test was performed to
compare the mean of ergonomic risk level among
the group with WRMSD (N=100) and group without
WRMSD (N=37). There is no significant difference
between mean ergonomic risk level of participants
with WRMSD and mean ergonomic risk level of
participants without WRMSD (p>0.05).

The distribution between prevalence of work-
related musculoskeletal body discomfort according
to body region and ergonomic risk level among
participants was evaluated in Table 3. Majority of the
participants who experienced neck pain in very high-
risk category (n=14) while there were 8 participants in
high risk and 3 participants in medium risk category.
There were equal number of the participants who
experienced lower back pain in very high risk
and high-risk category (n=10) while there were 3
participants in medium risk category. Majority of
the participant who experienced right shoulder joint
discomfort were in very high risk category (n=>5).

Table 1: Distribution of prevalence of total
discomfort score of the study population
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Neck 44 39 37 62771 | 53.94
Shoulder-right 15 16 14 3248 2.79
Shoulder-left 6 8 7 336 0.28
Upper back 7 6 6 234 0.20
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Upper arm-right 0 0 0 4 0.00
Upper arm-left 2 2 2 6 0.00
Lower back 43 35 33 49088 | 42.18
Forearm-right 0 2 3 6 0.00
Forearm-left 0 0 0 0 0.00
Wrist-right 3 6 5 90 0.07
Wrist-left 3 3 3 27 0.02
Hip/buttock 8 7 7 392 0.34
Thigh-right 2 2 2 6 0.00
Thigh-left 5 4 4 80 0.06
Lower leg-right 5 3 2 30 0.02
Lower leg-left 0 0 0 0 0.00
Foot-right 2 1 2 3 0.02
Foot-left 3 3 4 36 0.03

Table 2: The difference between Works related
musculoskeletal body discomfort employees with
Ergonomic risk level

Variable Participants Participants P
with WRMSD | without value
group WRMSD group
N=100 N=37
Mean + SD Mean + SD

Ergonomic | 8.56+1.91 8.05+ 2.08 0.183

risk level

P< 0.05, group with WRMSD VS group without
WRMSD, Independent sample T test

A one way ANOVA test was conducted to identify
the association between the body regions discomfort
complained by the participants and the ergonomic
risk level (Table 5). Results showed that there was
no statistically significance difference between the
ergonomicrisk level and work related musculoskeletal
body discomfort (P =0.05).

Discussion

The current study results have shown that 72.9% of
the employees have experienced the Work-Related
Musculoskeletal Discomfort (WRMSD) in the past
twelve months. Similar to present study, De Silva et
al., also explained that the prevalence was 15.5% for
having musculoskeletal problems in garment factory
workers in Sri Lanka in 2013 '°. Moreover Jahan et al.,
in 2015 stated that the prevalence of Work-Related
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Musculoskeletal Discomfort among the Bangladeshi
workers was about 60.7% '*. Many research studies
revealed that sewing machine operators were
more prone to have work related musculoskeletal
discomforts®!.  The prolonged exposure to
ergonomic risk factors such as force, repetition, static
load, awkward posture, contact stress and short
recovery time leads to Work-Related Musculoskeletal
Discomfort?>. The Work-Related Musculoskeletal
Discomfort incurred vast human, social and economic
losses.

Table 3: Distribution of Ergonomic Risk Level
and Work-Related Musculoskeletal Discomfort
According to Region among study population

REBA Categories
Region Medium | High IYI?I‘K
Risk Risk R;Ek
Neck 3 8 14
Shoulder-Right 0 4 5
Shoulder-Left 0 2 4
Upper Back 1 4 0
Upper Arm-Right 0 2 0
Upper Arm-Left 1 1 0
Lower Back 3 10 10
Forearm-Right 0 2 0
Wrist-Right 0 2 2
Wrist-Left 1 2 1
Hip/Buttock 1 3 1
Thigh-Right 0 1 1
Thigh-Left 0 3 0
Lower Leg-Right 0 1 0
Lower Leg-Left 0 0 1
Foot-Right 1 0 1
Foot-Left 0 1 3

Table 4: The association between the body regions
discomfort complained by the participants (n=137)
and the ergonomic risk level.

;\:zz‘e F Sig.
Between Groups 2.18 0.937 0.531
Within Groups 2.33
Total

The results of current study indicated that female
sewing machine operators felt most work-related
discomfort in the neck (53.94%), lower back (42.18%)
and right shoulder (2.79%). Similar to present study,
Jahan et al., in 2015 has stated that the workers had
musculoskeletal pain in neck - 36.7%, lower back
- 22.2% and shoulder - 18.9%". Several past studies
have shown that the female sewing machine operators
had most work-related discomfort in the neck and
the lower back regions similar to the present study
91214 Differences between studies over the years of
industry work and demographic differences may
cause a variance in the prevalence of studies.

IIson, evaluated that neck region has high risk of
developing issues and discomfort than other regions
inthe body . Further he stated that operating a sewing
machine as an occupational risk for neck disorders.
Several studies revealed that neck has the highest
prevalence of musculoskeletal discomfort among
sewing machine operators and the major complaint
is neck pain > '8 . The sewing machine operators
have to work long hours in same in corrected static
postures with bent neck to achieve their production
targets. And also poor ergonomically designed work
environment, lack of intervals and lack of knowledge
regarding good ergonomic practices are main reasons
for the neck discomforts among sewing machine
operators. According to Kanniappan, in 2022 females
have higher prevalence of having neck discomforts
than males'. The job involves monotonous, highly
repetitive tasks performed in a sitting working posture
with upper back curved and head bent over the
sewing machine lead for occurring musculoskeletal
complaints in neck.

Lifting heavy objects at work” was identified as a
cause of lower back MSD was particularly high. And
also the poorly designed chairs, non-work activities,
and physical problems such as past injuries, as causes
of lower back problems. Garment workers may
experience a decline in back and hip pain if they are
provided height-adjustable task chairs that can swivel
1 Ttis also noted that improperly designed equipment
cause the aches and symptoms around the neck, nape
and waist, and to the problems with the muscle and
skeleton systems . A Recent study showed that the
physical burdens lead to problems at the left shoulder,
the neck, the back and in the lower extremities of
sewing machine operators'. These problems either
arise from or become more pronounced when lifting

the weights, bending the head and body forward,
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and by the less recovery periods while working for
extended periods in a seated position.

In present study interpreted the mean of ergonomic
risk level was 8.42+0.16.The group of subjects exposed
to high level of risk required immediate intervention
to reduce the exposure among the sewing machine
operators. Similar to present study, several
studies concluded that there was high risk level of
musculoskeletal symptoms and it was significantly
high among female garment manufacturing
industry®? . In contrast, a study done by using
37 female sewing machine operators interpreted
that most of employees had medium level risk in
ergonomic postures in readymade garment industry®.

The findings of the current study have disclosed
that there was no a significant difference between
work related musculoskeletal body discomfort with
ergonomic risk level. In contrast to current study,
another study has recently interpreted a significant
association between prevalence of Work-Related
Musculoskeletal Discomfort and ergonomic risk
factors among sewing machine operators in the
Sri Lankan textile industry®’. There were limited
literature done related to association of ergonomic
risk level and the prevalence of work related
musculoskeletal discomfort among sewing machine
operators. However, one study conducted with pre-
cast construction workers ?showed similar findings
and another study with nursings professionals *
showed contrast findings compared to the present
study.

Several factors that can create an impact on
work related musculoskeletal diseases rather than
ergonomic risk level'. According to his findings,
WRMD were also associated with the measure
of command over a person’s own capacities (as
colleagues, supervisors, job conflicts and working
timetable) may prompt work environment stress.

Conclusion

The present study concluded the sewing machine
operators suffer the neck region discomfort to
be greater in compared to other body regions.
This study also found that the majority of sewing
machine operators in western province were in high
ergonomic risk level (50.36 %) though, it has no impact
on work related musculoskeletal discomfort. It is
recommended to carry out future studies with larger
samples to represent the whole sewing machine
operators in Sri Lanka elite level to ensure the suitable

ergonomic interventions in the workstations.
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