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Abstract. Garment industry sewing involves 8 hours of sitting in an
unnatural, uncomfortable position that can lead to muscle pain and injuries.
This study aims to evaluate complaints and risks of MSDs in sewing work
in the garment industry. Identify complaints using the Nordic Body Map
(NBM) and Assessment of Repetitive Task (ART) methods. Based on the
results of identification with NBM of sewing operators, it was found that the
body parts where complaints occurred were the waist at 89%, the right calf
at 61%, the buttocks at 53%, and the back at 50% from a total of 36 sewing
operators. The results of analysis using the Assessment of Repetitive Task
(ART) method show that all sewing operators experience musculoskeletal
disorders in the moderate level exposure category so that further review of
the sewing workstation is needed. The recommended improvement is in the
form of improving posture to reduce the complaints felt. Relevance for
industry: this study focuses on sewing work-related factors and other risk
factors, which will help researchers to better understand the risk of MSDs in
the garment industry. These risk factors must be considered when creating
and implementing ergonomic aspects to prevent and reduce musculoskeletal
discomfort.

1 Introduction

Sewing machines are an essential equipment in the clothing business. Sewing machine
operators play an important role in the creation of clothes and textile goods. They are
performing tasks that demand repetitive limb movements, particularly the hands, wrists,
shoulders, and lower back. As a result, this employment is regularly employed to treat major
musculoskeletal health conditions among operators.

Labor-related Musculoskeletal Disorders (MSDs) are a common workplace health
concern among sewing, ironing, and packaging workers, and they can be caused by the
manual and repetitive nature of the garment industry's labor [1]. The same working posture
can result in symptoms in specific areas of the body. Sewing work is an example of a
repetitive and time-consuming activity. Employees are more likely to acquire
Musculoskeletal Disorders (MSDs) because they maintain the same posture for extended
periods of time at work [2]. Work done over a long length of time and consistently will result
in serious physical ailments. [3]. If the muscles are subjected to a steady load over a lengthy
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period of time, it might cause workers to complain about joint, ligament, and tendon injury.
Muscles are subjected to persistent and repetitive loads over time, which can result in
symptoms such as joint, ligament, and tendon damage [4]. Musculoskeletal disorders (MSDs)
are complaints in the skeletal muscles that range from very mild to quite painful [5]. Physical
ergonomics considerations include a load-postural combination, position activity, difficult
work posture, lifting large loads, manual material handling (MMH), walking or
standing.standing for long periods of time, working long shifts, looking necks, monotonous
or repeated work, poor work. The cause of Work Related Musculoskeletal Disorders
(WMSDs), particularly Low Back Pain (LBP) [6].

The other side, research said that WMSD is the leading cause of missed workdays, higher
expenses, and job disruption in developing nations [7]. MSDs in tailors occur due to the use
of non-ergonomic work equipment, lengthy periods of sitting with painful postures on the
neck, back, and legs, repetitive, stationary movements, and irregular working hours [8]. The
aim of this study is to present an evaluation of the prevalence of musculoskeletal disorders
(MSDs) among sewing operators using them as well as the impact of MSDs on their
performance, using Nordic Body Map (NBM) and Assessment Repetitive Task (ART)
methods. The ART method is especially relevant for the analysis of repetitive work, various
studies are useful. One of the studies was an assessment of dentists in India. According to the
study, new improved ergonomic methodologies such as ART may be beneficial in
determining risk factors responsible for prevalent MSDs in dentistry[9,10].

2 Methods

The study was conducted using structured operator interviews at work sites and questionnaire
surveys. The study involved 36 suture operators who agreed to take part and had MSD
experience in various parts of the body. Operators demographic information, work-related
details, and NBM questions about MSDs were gathered via a questionnaire. Demographic
datas are age, gender, education and job experience. The NBM sheet recorded MSDs
symptoms at the region of body.

Data collected from NBM questionnaires and ART method assessment sheets by sewing
machine operator workers through interviews and direct observation regarding the problems
currently being experienced. The participants were asked to identify where they had felt
discomfort, pain, or ache in their job [11].The NBM method data required in filling out the
NBM questionnaire based on interviews conducted with sewing machine operator workers
is data on body parts experiencing complaints and data on the level of complaints. The
population in this study consisted of 36 sewing machine operators. In this study, all machine
operators were used as samples from the entire population of sewing machine operators.
These operators work with sewing machines in the sitting posture required for this research
data.

Completing the NBM questionnaire by operators is based on interviews conducted with
sewing machine operator workers. These data are the part of the body that feels pain and the
level of complaint. Meanwhile, for the ART method, the data required is an assessment based
on interviews and direct observation of workers, which includes frequency and repetition
factors, hand strength factors, awkward posture factors and additional factors.

Data analysis and discussion is carried out to provide suggestions for improvements that
can be made based on the results and classification of NBM and ART data that have been
previously processed so that the proposed improvements can be in accordance with the results
of the research data processing carried out. NBM questionnaire data obtained is carried out
by calculating the total risk value of the NBM questionnaire and then classifying the results
of adding up the total risk values with risk level classification. ART method data processing
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was carried out after filling in the 12 criteria assessment sheet which had been carried out by
interviewing and observing sewing machine operator workers by calculating the scores task
score based on data obtained from the ART method assessment factors, namely factors arm
movements, repetition, force, head/neck, back posture, arm posture, wrist posture, finger /
hand grip, breaks, work pace, additional factors.

3 Results and Discussion

3.1 Nordic Body Map (NBM)

Nordic Body Map (NBM) is a questionnaire containing 27 types of bodily complaints felt by
workers. NBM questionnaire has 4 levels of complaints, namely Not Painful (NP), Somewhat
Painful (SP), Painful (P), Very Painful (VP). Each level of complaint has a rating scale are
1,2,3,4. As a result of filling out the NBM questionnaire which was carried out by direct
interviews with 36 respondents. The characteristics of respondents as sewing machine
operators are shown in Table 1. This study focuses on complaints about body parts at the
level of pain (3) and very painful (4) requiring further analysis. NBM results showing these
levels complaints can be seen in the table 1.

Table 1 shows the results of NBM's identification of operator complaints. There are 27
areas of the body identified. Operators are asked to fill out a questionnaire to assess their
level of pain, from the lowest level of no pain to the highest level of very painful. The results
showed that the back, waist, buttocks and calf of the right leg were identified as having the
most pain compared to other parts of the body. This condition is related to the chair used
being uncomfortable because it does not have a backrest [12]. This causes soreness in the
back and waist. Sitting statically for a long time, especially without support, can cause acute
pain. Unfortunately, this position is not suggested because it is dangerous and can lead to
MSD if performed every day [13]. Sewing operators sit for 8 hours, and this causes pain in
the back, waist and buttocks, as shown in the NBM results in table 1.

Table 1. Nordic Body Map assessment for sewing operators

Level of Pain

Body part complaint Painless Moderate Pain | Very painful
Upper neck 21 11 4 -
Lower neck 12 15 9 -
Left shoulder 12 11 12 1
Right shoulder 10 13 12 1
Left upper arm 18 17 - -
Back 7 11 12 6
Right upper arm 19 16 1 -
Waist - 4 16 16
Buttocks 1 16 11 8
Bottom 1 18 10 7
Left elbow 35 1 - -
Right elbow 34 2 - -
Left forearm 34 2 - -
Right forearm 33 3 - -
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Level of Pain
Body part complaint Painless Moderate Pain | Very painful
Left wrist 27 8 1 -
Right wrist 33 10 2 -
Left hand 35 1 - -
Right hand 34 1 1 -
Left thigh 32 4 - -
Right thigh 23 11 2 -
Left knee 32 3 1 -
Right knee 19 6 9 2
Left calf 28 3 4 1
Right calf 5 9 16 6
Left ankle 33 1 2 -
Right ankle 8 14 9 5
Left leg 33 1 2 -
Right leg 20 7 8 1

Table 2. Percentage of complaint levels 3 and 4

Body part complaint Pam(; p\;fgogg)lnful Percentage
Waist 32 89%
Calfright 22 61%
Buttocks 19 53%
Back 18 50%

Table 2 describes number of operator complaints at the sick and very sick levels are waist,
right calf, buttocks and back. This complaint occurred because the operator operated the
sewing machine for a long time, sitting on a chair without a backrest. A general increase in
subjective discomfort levels across the 2-hour work period, implying that prolonged sitting
may cause increasing discomfort over time among healthy employees. High contact pressures
in numerous body locations correlated with perceived discomfort [14]. Figure 1 shows the
order of the parts of the body that feel pain from the highest. It can be seen that the pain in
the waist is the highest.

Percentage of complaint level
100% 89%

80%
61%

60% 53% 50%
40%
20%
0%
Painin waist Paininthe Paininbutt Paininthe
calf right back

Fig. 1. Percentage of complaint level pain and very painful
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Sewing operators reported complaints about the waist, calves, buttocks and back. The
backless chair used by the operator caused these complaints. Operators become tired more
quickly. The operator's back is not supported properly, causing fatigue to occur more quickly.
A previous study recommended adding pillows for support to reduce the risk of MSDs [15].

Fig. 2. Sitting position sewing operators

Figure 2 displays a seated posture with a bending body posture when stitching. Based on
random interviews with ten tailors at the White House in Ambon City, the sewing procedure,
which is done in a sitting position with the back bent profoundly for a long time, leads in
tailors frequently suffering many complaints [16]. Small industries do not pay attention to
workers' comfort and health. The sewing operator's chair does not use a backrest, causing
back complaints. Small industry workers are continuously at risk of injury since they operate
in unconventional positions such as crouching, bending, tilting, and neck bending. As a result,
workers complain of back, shoulder, neck, and wrist pain. This indicates that the action is
dangerous and may result in musculoskeletal difficulties. MSDs [17].

3.2 Assessment of Repetitive Task (ART)

ART is a method used to assess risks in repetitive work. The assessment was carried out in
four steps using the ART method, including (A) determining the amount of hand and arm
movement, (B) determining the level of force exertion (i.e. low, medium, high, and very high
force), (C) determining the subject's body posture when performing routine activities, and
(D) determining other factors (namely rest time, work speed, activity duration, and
psychosocial factors). Filling in the ART assessment sheet with direct observation and
interviews with sewing operators. This method is intended to evaluate the risk of tasks
requiring repetitive motions of the upper limbs, articularly the hands and arms
[18].Interviews are needed to find out how much strength and speed they have when working.
ART assessment result is shown ini Table 2. This table show about score of exposure,
exposure categories and the number operator ini each score.
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Table 3. ART analysis
Score of Exposure | Exposure Level | Number of operators
12 Moderate 6
12,8 Moderate 4
13,6 Moderate 7
14,4 Moderate 6
15,2 Moderate 2
16 Moderate 6
17,6 Moderate 5

ART analysis explain that all sewing operators are at a moderate exposure level, with
scores ranging from 12-17.6. This condition still requires the company to carry out further
reviews of the work station by improving the operator's workplace. The sewing operator's
uncomfortable working posture, namely sitting in a chair without a backrest, causes
complaints in several parts of the body. The sewing movement is a repetitive movement with
high repetition. This type of work has the potential to cause Musculoskeletal Disorders
(MSDs). The same result was also stated by [19], repetitive work, akward postures, and heavy
handling, together with the related efforts, are major contributors to occupational disorders.

Fig. 3. Conditions of the sewing operator's work station

Further review of sewing workstations to reduce Musculoskeletal Disorders to fit
appropriate work station standards for tailors. The review carried out a redesign of work
tables and chairs to suit the anthropometry of sewing operators. It is necessary to organize
the layout and distance at stations work on the main equipment and auxiliary equipment for
the sewing workstation the tailor can reach out and do his job well and comfortable. It is
necessary to regularly check the sewing machine so that each part is sewing machines can be
used well and easily so that operators don't feel complaints of musculoskeletal disorder in the
calf right foot because of the difficulty or hardness of stepping under the sewing machine to
regulate the operation of the sewing machine while it is working. There is a need to change
seats at the current work station with a chair that has a support for the back and can be
adjusted to the height of the chair according to operator. Physical and ergonomic hazards
were identified to be more associated with the sewing machine operators than any other
hazard. Proper awareness and education should therefore be given to the textile sewing
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machine operators on safe practices to minimize hazards and persistent pain associated with
their routine operations that could lead to temporary or permanent health damages [20].

Sewing is the cause of complaints, because the work position and work station are not
ergonomic. One study in the garment industry said that fore/aft sewing distance, sewing desk
inclination, and sewing desk height all had an effect on trunk, neck, and arm posture. It was
discovered that the main factor for sewing machine operators' impression of the trunk and
neck was fore/aft sewing distance, sewing desk inclination. Recommended sizes for sewing
workstations are sewing desk height has a considerable impact on arm posture. According to
study [21]: (1) The front/back sewing distance must be adjusted to 140mm towards the
sewing operator; and (2) A sewing table with a 10° slope to the sewing direction should be
utilized in the sewing workspace. (3) The sewing table's height must be set between 762 mm
and 787 mm from the ground level.

4 Conclusion

Analysis of 36 sewing operators showed that the most frequent complaints based on
identification with NBM were waist, right calf, buttocks and back. The cause is that the
operator sits on a chair without a backrest and the sewing machine cannot be used properly
and comfort. Meanwhile, for the results of analysis with ART, it is known that the total score
shows that all scores are in the moderate category. Employer must carry out further reviews
regarding the condition sewing workstation. Recommendations for improvement is to use
ergonomic chair for sewing operators, to reduce the risk of MSDs and fatigue.
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