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ABSTRACT

PT Harapan Sejahtera Karya Utama is a company engaged in the plastic industry,
especially polypropylene. This company has been distributed to companies in East
Java. Four workstations still do not apply ergonomic work postures in the production
process. This research aims to determine the action level value of the REBA score and
design an ergonomic work posture. From the research that has been done, it was found
from the NBM questionnaire that 58% of workers have pain on back, and 47% have
pain on waist. Related the REBA scoring results, in the process of checking raw
materials, the process cutting materials, and packaging, the REBA score of 5 was
obtained, which’s a medium risk with an action level of 2. the process of transfer
materials obtains the REBA score of 11, which’s a very high-risk with an action level
value of 4. Based on the REBA score, a proposal was made to improve the working
posture of workers in the polypropylene production division, the process of checking
raw materials, the process cutting materials and packaging, and obtained a REBA score
of 2 out of 5, where this value’s better than initial work posture score. For the material
transfer process, the REBA score is 3 out of 11, where this value’s better than initial
work posture score. Related to this, the company should pay attention to the safety
and health of employees when doing a job, such as the optimal work posture at work.
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1. INTRODUCTION

The industrial sector in Indonesia is
expetiencing rapid growth in all sectors. This
growth encourages many industrial companies to
improve performance to achieve targets. Success
in achieving company targets depends on human
productivity. The application of ergonomics to
workers, especially humans, is a must because any
activity or job that is not ergonomically done can
result in discomfort, high costs, increased
accidents, and work-related illnesses, a decreased
performance that results in a decrease in work
productivity, efficiency and workforce (Dewi,
2020). That is why the company needs to pay
attention to the working conditions and comfort
of the workers to perform their duties well. An
assessment of ergonomic risks can aid in the
identification of complaints like musculoskeletal
disorders (MSDs), which encompass symptoms
impacting muscles, nerves, tendons, ligaments,
and cartilage. (Shobur, Maksuk and Sari, 2019).
Ergonomic is a systematic branch of science to
achieve practical, safe, healthy, and comfy work
(Purbasati ez al., 2019). The goal of ergonomics is
to enhance the functioning of the work system by
enhancing the interaction between users and
machines, allowing for improved performance.
(Dewantari, 2020). The extent of ergonomics
covers divides into three specialized domains that
support ergonomics: physical ergonomics,
cognitive  ergonomics, and organizational
ergonomics (Handayani ez 4/, 2023).

Ergonomic positions have a perspective
from anthropometry. In general, anthropometry
refers to a compilation of quantitative
information pertaining to the physical attributes
of the human body, encompassing aspects such
as dimensions, form, and physical prowess. (Aras
et al., 2019). Anthropometry is divided into 28
parts from head to leg (Telaumbanua, Marbun,
and Siboro, 2022). Anthropometry is related to
the Nordic Body Map (NBM) questionnaire. This
questionnaire can describes the pain score results
in body parts experiencing musculoskeletal
discomfort, which can serve as a basis for
improving work posture (Geovania Azwar,
2020). The Nordic Body Map (NBM) identifies
or determines complaints of skeletal muscle pain
in specific body parts (Tamala Adelia, 2020).
Muscle pain or discomfort can occur due to
repetitive injuries when non-ergonomic work
positions are continuously performed with
excessive loads (Lubis ¢ a/.,, 2021).

Improper working position causes muscle
disorders and gives workload (Hasanah and
Winatko, 2019). Training efforts on the risks and
hazards of working in improper and non-
ergonomic positions aim to minimize existing
complaints (Mindhayani, 2021). A good working
position refers to the body posture condition
during work that aligns with suitable anatomy,
thereby avoiding excessive deviations and
reducing the risk of musculoskeletal disorders
(Amaliah Usman ¢/ al, 2022). Musculoskeletal
complaints or musculoskeletal disorders (MSDs)
are pain, discomfort, stiffness, and other issues in
the musculoskeletal system, such as tendons,
joints, and bones, caused by work activities
(Widitia Rizka, Entianopa and Hapis Abul Ainin,
2020). In 2018, musculoskeletal conditions were
identified as the second leading cause of global
disability, with back pain being a significant
contributor (Salcha and Arni Juliani, 2021). The
posture analysis method's development began
with the Rapid Entire Body Assessment (REBA)
method. REBA is a systematic approach that
assesses the complete bodily stance of the worker
in order to recognize the likelihood of
musculoskeletal disorders (MSDs) and other
hazards associated with the job. (Tiogana and
Hartono, 2020). The REBA method assesses the
ergonomic risk level of the upper and lower body
(Tambun, 2019). The REBA method is a system
designed to evaluate muscle activity resulting
from stationary body positions, moving postures,
and unstable movements while also offering a
recommended course of action with emergency
indicators.  (Pratiwi,  Widyaningrum, and
Jufriyanto, 2021). The REBA method can be
aided by ErgoFellow 3.0 software, which includes
17 etgonomic methods, one of which is REBA.
It evaluates, improves, and enhances the
workplace's quality to reduce risks and increase
productivity (Julian Firdaus and Angga Sujarno,
2023).

PT Harapan Sejahtera Karya Utama is a
company engaged in plastic bag commodities
with the specifications of the industrial group of
sheet plastic goods, one of which is
polypropylene. Polypropylene is a type of plastic
that stands out due to its excellent mechanical
characteristics, low density, heat and moisture
resistance, and excellent dimensional stability
(Anggono et al., 2020). The company is located at
JI. Kutilang No. 25 Minggir Village, Larangan,
District. Candi, Sidoatjo Regency, East Java, can
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distribute various sheets of plastic bags to
companies, especially in FEast Java. The
polypropylene production process consists of 4
processes: raw material checking, material
transfer, material cutting, and packaging. This
company has eight working hours divided into 3
shifts: shift 1, which is 06.00 - 14.00, shift 2,
which is from 14.00 - 22.00 and shift 3, which is
from 22.00 - 006.00. The polypropylene
production division workers are made in 3 shifts
with 12 people/shifts.

To maximize the performance and
productivity of workers, various factors can
affect these two aspects, namely the physical
condition and the workload placed on the worker
(Lesmawati ez al., 2022). To achieve the maximum
output, the worker must see if he is comfortable
doing his job in his work position. In
implementing  production activities, some
workers have not implemented ergonomic work
positions. In the polypropylene production
division process, extreme activities can cause
workers to experience muscle disturbances.
Derived from interviews and observations
conducted with the HSE department's head and
employees, There is a high occurrence of muscle
fatigue, particularly in the arms, accompanied by
frequent reports of pain, neck stiffness, back
fatigue, and leg pain.. This occutrs because the
activity is performed repeatedly, and repetitive
motion  refers to movements repeated
continuously for 8 hours (Teh ez al, 2022).

Related to the problem, the Rapid method is
used Whole Body Assessment (WBA). The
REBA method determines the risk level ( risk
level ), the action level (action level ), and
operator's complaints highlight the required
enhancements to minimize the risk of
musculoskeletal disorders (MSDs) throughout
the entire body. For REBA itself, perform
calculations on the entire body, starting from the
neck, back, arms, wrists, and feet (Haslindah ez a/,
2021). The duration of work directly impacts the
escalation of REBA scores. The longer the
workers work in an improper posture, the greater
the risk of musculoskeletal disorders (MSDs)
(Utomo, Sulistiarini, and Putri, 2021). This
REBA method is suitable for identifying the
problems in polypropylene production division
workers at PT Harapan Sejahtera Karya Utama
Sidoatjo. With this research using the REBA
method, it was possible to know and analyze the
condition of workers' working posture and to

give recommendations for improvement related
to appropriate and ergonomic working posture
for polypropylene production division workers at
PT Harapan Sejahtera Karya Utama Sidoarjo.

2. METHODS

Data were collected from February 2023
until the required data was fulfilled. The research
was conducted from 4 workstations in the
polypropylene production division using the
REBA method with 19 workers.

The REBA analysis was performed by
looking at the final result of the REBA score,
which was obtained from the results of manual
calculations and then validated wusing the
Ergofellow 3.0 software. The value obtained on
the REBA score will be classified into action level
0-4 values, each of which has a different level of
risk as follows.

Table 1. REBA Score Classification

Action REBA Risk Action
Level Score Level
0 1 Negligible None
necessary
1 2-3 Low May be
necessary
2 4-7 Medium | Necessary
3 8-10 High Necessary
soon
4 11+ Very Necessary
High Now

(Anthony, 2020)

In order to decrease the risk level of work
posture at the work stations, efforts are made, a
proposal for improvement was designed using
CATTA V5R20 software.

2.1 The Method of Data Collection

Data collection is done at 4 workstations
where data collection techniques are performed
with 2 data collected, namely:

1)  Primary Data
a.  Questionnaire

Data collection by giving a set of questions
with the NBM questionnaire, as shown in Figure
1.
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LEMBAR KUISIONER NGRDIC BODY MAP

Figure 1. Nordic Body Map (NBM)

Questionnaire

b. Interview

The data collection process by the question
and answer method was conducted by
interviewing HSE and workers directly.
c.  Observation

The data collection was conducted through
direct observation at the location of PT. Harapan
Sejahtera Karya Utama in Sidoarjo.
2)  Secondary Data

The data collected from diverse literature

and references were compiled utilizing the Rapid
Entire Body Assessment (REBA) method..

3. FINDINGS AND DISCUSSIONS
3.1 Findings

This research started using the Nordic Body
Map (NBM) questionnaire, distributed to 19
workers in the polypropylene production division
of PT Harapan Karya Sejahtera Utama. The
results were obtained that the subjective
assessment of the workers showed that there
were complaints of the following illnesses.
e 11 workers feel pain in the back, so the

percentage is 58%
e 9 workers felt pain in the waist, so the

percentage was 47%

The polypropylene production division at
PT HSKU tesearch consists of 4 workstations,
where direct observations were made regarding
the working postures of the workers at each
workstation. The following are photos of the
worker  working  postures  and  their
corresponding measurement angles at each
workstation.

Figure 4. Worker at the 'Material Cutting'
V' el 1 TTH

Figutre 5. Worker at the 'Packaging’
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3.2 Discussion
According on the research, the results of
analysis data processing using the REBA method
wete obtained, namely:
Table 2. Recapitulation of REBA Score Before

Improvement
Work | | Risk .
station Score Level Action
REBA
Checking
Raw 5 Medium | Necessary
Material
Material 11 Very Necessary
Transfer High Now
I\C/Iizr;agl 5 Medium | Necessary
Packaging 5 Medium | Necessary

Based on the results of the REBA scoring
done manually, as in Table 2. The calculation of
the REBA scoring was also done with the
ErgoFellow 3.0 software, the following image
results from the calculation with the ErgoFellow
3.0 software.
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Figure 6. Result score at the 'Checking Raw
Materials' with Ergofellow 3.0

Based on the result of 'Checking Raw
Material' with ergofellow 3.0, a grand scote of 5
was obtained with a medium risk level according
to the REBA (Rapid Entire Body Assessment)
method. Further investigation is required, and
corrective actions need to be taken.
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Figure 7. Result score at the 'Material Transfer'

with Ergofellow 3.0
Based on the results of 'Material Transfer'
with ergofellow 3.0, a grand score of 11 was
obtained with a very high risk level according to
the REBA (Rapid Entire Body Assessment)
method. Further investigation is required, and
corrective actions need to be taken as soon as

possible.
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Figure 8. Result score at the 'Matetial Cutting'
with Ergofellow 3.0

Based on the result of '"Material Cutting' with
ergofellow 3.0, a grand score of 5 was obtained
with a medium risk level according to the REBA
(Rapid Entire Body Assessment) method.
Further investigation is required, and corrective
actions need to be taken.

(@ reba - DATABASE - o X
Export

Mame of the worker Pokerje poe.

G
Department J
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Figure 9. Result score at the 'Packaging' with
Ergofellow 3.0
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Based on the result of 'Packaging' with
ergofellow 3.0, a grand score of 5 was obtained
with a medium risk level according to the REBA
(Rapid Entire Body Assessment) method.
Further investigation is required, and corrective
actions need to be taken.

From the REBA scoring manually and with
the ErgoFellow 3.0 software, the following are
the calculation results:

Table 3. Comparison of REBA Scoring and

Ergofellow 3.0
REBA Software
Work Station Scoring Ergofellow
Manual 3.0
Checking Raw 5 5
Material
Material
Transfer 1 1
Mate.rlal 5 5
Cutting
Packaging 5 5

The results of manual calculations and
Ergofellow 3.0 software showed no differences.

The calculation that has been done will be
related to the recommendations of improvement
proposals that PT Harapan Sejahtera Karya
Utama can use to reduce the value of the action
level on workers by using CATIA V5R20
software. The following is a proposal for
improving work posture based on the REBA
method with the help of CATIA V5R20
software.
1. Checking Raw Material

Figure 10. Suggested improvements 'Checking
Raw Materials' with CATTIA V5R20

2. Material Transfer

Figure 11. Suggested improvements 'Matetial
Transfer' with CATIA V5R20
3. Material Cutting

Figutre 12. Suggested improvements 'Matetial
Cutting' with CATTIA V5R20
4. Packaging

Figure 13. Suggested improvements "Packaging’
with CATIA V5R20

Based on the research, the results of the
REBA grand score before the improvement and
the REBA grand score after the improvement
were obtained at the four workstations in the
polypropylene production division of PT
Harapan Sejahtera Karya Utama as follows.
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Table 4. Recapitulation of REBA Score Before
and After Improvement

Work
station

REBA Score
Before
Improvement

REBA Score
After

Improvement

Explanation

Reduction
of the
score by 3,
Checking resulting in

Raw 5 2 action level
Material from
medium
risk to low
risk.

Reduction
of the
score by 8,
resulting in
action level
from very
high risk to
low risk
Reduction
of the
score by 3,
resulting in
Material action level

Cutting from
medium
risk to low
risk.

Material

11 3
Transfer

Reduction
of the
score by 3,
resulting in
action level
from
medium
risk to low
risk

Packaging 5 2

4. CONCLUSION AND SUGGESTION

According to the calculations derived from
the data processing of the Nordic Body Map
(NBM)  questionnaire, the predominant
complaint among 19 workers in  the
polypropylene division is back pain, with a
percentage of 58%, and waist of 47%, which is
caused by unnatural work posture, and based on
the results REBA scoring done manually and
using Ergofellow 3.0 software didn’t show any
difference. The material transfer process has the
highest REBA scoring value of 11 with a very
high-risk level (action level) further investigation
is needed, and improvements are needed now as

well. For the process of checking raw materials,
cutting materials, and packaging, the risk value of
the work posture is 5, where this value is the risk
value (action level) of the posture, which is
moderate and requires further investigation and
immediate improvement. Then a proposal for
improvement was made that obtained value from
transfer —materials, cutting materials, and
packaging. The REBA score became 2 out of 5,
so the risk level could change from the initial
medium to a low-risk level. As for the material
transfer process, where the REBA score becomes
3 out of 11 so the risk level can change from the
initial very high-risk level to a low-risk level.
Related to this, the company should pay attention
to the safety and health of employees when doing
a job, such as paying attention to the optimal
work posture at work.
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