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Abstract— One of the determinant factors in work
productivity is an employee. An employee who feels comfortable
with his work activities can increase productivity. In
implementing the comfort for the employees, it is necessary to
pay attention to the work position or posture which is ergonomic.
this is because an ergonomic working environment could
minimize injury or work accidents occuring. Ergonomics is the
study of the interaction between humans and other elements in a
system. Ergonomics approach in analyzing work position uses the
REBA (Rapid Entire Body Assessment) and RULA (Rapid
Upper Limb Assessment) method. The objective of this research
is to analyse of operators' working position when producing
sandals using the RULA and REBA method at SISCO. Based on
the results and analysis of the work position or posture of SISCO
operators when carrying out production activities using REBA or
RULA method approach, results indicated that either in the work
position/posture A or standing, it has a high risk level with a
score of 9 on REBA and 8 on RULA. It means that the work
position is not recommended because of the high risk of injury,
thus it needs an improvement from the operator's position or the
workplace. In position B (squat) and C (sit) have a score of 5 on
RULA and REBA which have a medium level. It means that it
needs an improvement.
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l. INTRODUCTION

SISMAN CORPORATION (SISCO) is a company
focusing on sandals production. The sandals produced by
SISCO can be regarded as the unique one, because the
customers can order sandals based on their preferences,
including color, name and design. The production process that
took place still uses a man-machine system, so that the operator
has full control in carrying out its activities. In practice, the
production activities carried out manually are still based on
personal comfort without considering ergonomic aspects,
because of the absence of standard work instructions for each
work activity. Thus, the activities and work positions
performed by employees or operators often result in complaints
of waist pain and neck by employees or operators. It highly
influence affects the operators' work productivity. The
productivity is determined by several factors, including human
resources, namely employees. Every employee is required to
do the right things and work the things right, no matter where
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they are placed [10]. One of the ways that can be conducted to
increase productivity is through paying attention to the position
or comfortable and ergonomic working posture for workers [3].
Measuring the operators' position is very important because the
position at work greatly affects production activities.
Ergonomic work position makes the operators focus more on
their work and minimizes injury or work accidents [11].

Ergonomics is the study of the interaction between humans
and other elements in a system [4]. Ergonomics approach in
analyzing work positions, uses the RULA and REBA method.
REBA (Rapid Entire Body Assessment) is a method developed
in the field of ergonomics and can be used quickly to assess the
work position or posture of the neck, back, arm and leg of
operators [7]. The RULA (Rapid Upper Limb Assessment)
method is a method a survey developed for ergonomic
investigations about the workplace which is related to upper
limb disorders [1][5]. Based on the background above, the
focus of the observation in this study is to analyse of operators'
working position when producing sandals using the RULA and
REBA method at SISCO.

Il.  LITERATURE REVIEW

The utilization of human power in industry in Indonesia is
still very dominant. One of them is the production activity with
man machine system. This is because the operator has full
control in carrying out its activities. In practice, the production
activities carried out by employees are still based on personal
comfort without considering the ergonomic aspects especially
the operators' work posture itself, so that the work posture
becomes an interesting matter to be studied further. One of
working posture analysis methods is RULA and REBA.

A. Rapid Upper Limb Assessment (RULA)

This RULA method designed by [5] used to analyze body
posture to investigate disorders of the upper limbs, by
providing a calculation of the level of musculoskeletal load in a
work that has a risk to the body part from the stomach to the
neck or upper limbs. The input in this method is in the form of
posture (palms, upper arms, forearms, back and neck), the load
lifted, the energy used (static / dynamic), and the amount of
work. Each movement activity is given a score that has been
set on The RULA Scoring Sheet. RULA is developed as a
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method to detect work posture as a cause of risk factors and is

designed to assess employees and find out musculoskletal loads
that may cause disorders on the upper limbs.

RULA Employee Assessment Worksheet

A. Arm and Wrist Analysis SCORES
Table A: Wrist Posture Sc
1

B. Neck, Trunk and Leg Analysis

Step 9: Locate Neck Position:

Step 1: Locate Upper Arm Positon:
w3 a @ @

w
ENH
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©

Sl

[Table C: _Nedk trunk and

%
5

Wrist and Arm Score
=

Scoring: (final score from Table C)
1 or 2= acceptable posture
3 0r 4 = further lnvestigation, change may be needed
5 or 6 = further investigation, change so0n
7 = investigate and implement change

Final Score

Fig. 1. The RULA Scoring Sheet

The RULA method uses a diagram of body posture and
three score tables in determining the evaluation of risk factors.
The risk factors which have been investigated as external load
factors consist of : Number of movements, static muscle work,
power/strength, determination of work posture by equipment,
working time without rest[5][1]. the RULA methods is a tool
requires no special equipment in providing a quick assessment
of the postures of the neck, trunk and upper limbs along with
muscle function and the external loads experienced by the body
A coding system is used to generate an action list which
indicates the level of intervention required to reduce the risks
of injury due to physical loading on the operator[5].

B. Rapid Entire Body Assessment (REBA)

REBA is a method used to analyze a work based on body
position. This method is designed by [6] to evaluate work or
activity, where it has a tendency to cause discomfort such as
fatigue in the spine, arms, neck and so on. The REBA method
evaluates work by giving a score based on 5 different level
activities. The result indicates the level of risk faced by
employees or operators in carrying out their work activities and
the workload they bear. The risk of the work is related to
muscle and posture disease.

In REBA analysis, there are two categories of body posture,
namely category A and B. Category A consists of body, neck
and legs, while category B consists of upper and lower arms
and wrists for left and right movements. Each category has a
complete body posture rating scale with additional notes that
can be used as consideration for repair design. After assessing
body posture, it scores the load or energy used and the factors
associated with the coupling [6][7]. The score for each body
posture is obtained from the REBA assessment table. The total
score in category A is the score obtained from the total score of
body posture contained in table A with the score of the load or
power. The total score in category B is the score obtained from
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the sum of the body posture scores found in table B with the
coupling score for both hand. REBA score is obtained by
looking at the score of category A and B in table C in order to
obtain the score of C. Then it is added to the score of the
activity. While the level of working risk is obtained from the
REBA decision table[2][6][7]. REBA has been developed to "Il
a perceived need for a practitioner's "eld tool,specically
designed to be sensitive to the type of unpredictable working
postures found in health care and other service industries [7]

(REBA)

Pekerjaan -

Fig. 2. The REBA Scoring Sheet

I1l.  RESEARCH APPROACH

The method used in solving the problem of SISCO
operators' work position or posture which has risk of injury is
by modeling the problem using position or posture analysis
with RULA and REBA analysis approach and visio software.
The position / work posture using the REBA method approach
is divided into three work positions namely work position A,
work position B and work position C, while in the RULA
method approach is divided into three work positions including
standing work position, squat work position and sitting work
position.

IV. RESULT AND ANALYSIS

A. Method of Work Position A

The work position A consists of three parts of the work
position, namely the sponging work position, the name of the
sponge and the plucking of the rest of sandals, because all of
them are the same. Thus, it is enough to take REBA
measurements in one of the work positions.
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TABLEI. REBAMETHOD OF WORK POSITION A TABLE Il. REBA METHOD OF WORK POSITION B
. Work . - Work .
Step Figure Posture Score Information Step Figure Posture Score Information
The angle of
Neck - .
Neck The angle of 1 Position +2 tzv(\)ngted neck is >
1 - +1 twisted neck is <20 _
Position o The body s
5 Body +3 leaning forward at
Position an angle of 29.7 °
or more than 20 °
The body is leaning .
Body forward but the Legs The legs position
2 h +2 - 3 . +2
Position angle is 6.6 ° or not Position bend
more than 20 °
The operators'
hand when gluing
Upper is at an angle of
Legs j’he po§iti0n of legs 4 Arm *2 ?r%)rsr)\ the Q)i?:ltjc:?g
3 Position *1 Lsenztralght or not Score body and shoulders
are stable or not
lifted
4 Upper +5 The operators' hand Lower The operators'
Arm when punching is forearm which is at
. 5 Arm +1 o
Score lifted up or more Position an angle of 80 ° -
than 90 °. The score 100° is93.2°
is +4. The 6 Wrist +2 The operators'
operators' shoulder Position wrist tends to bend
is lifted up and the
score is +1 . . )
5 Lower | +2 The operators’ Based on the score in steps 1-3, the score obtained in the
Arm forearm s lifted up table A score is +5 while the score for the load is +0 that when
i Position i carrying out the gluing of <1 kg (<2.20462 pounds) with the
6 Wrist +1 The operators' wrist e . : :
Position is straight condition of shaking during the puncing process occurs, the

Based on the score in step 1-3, the score on the table A
score is 2 is, while the score for the load is +2 that the load
when carrying out the slurry of about 8 kg (17.673 pounds).
With that condition, there is a shock during the sweep process,
so total score A is 4. Likewise the score in steps 4-6, the score
obtained in table B is +7, while the score for the handle or
coupling is +0 because the handle of the operator is good, so
the total score B is 7. The operators' activity is repeating and
the activity causes a large or unstable change, so the additional
activity score is +2, so the REBA final score uses Table C
which is added with an additional score for the activity, where
the previous step score A is 4, score B is 7 and score an
additional 2. It is 9 and is the REBA score on posture / work
position A.

B. REBA Method of Work Position B

The work position B consists of three parts, namely the
working position of giving glue to the bottom of the sandal and
gluing the base of the sandal with a sponge. Because all of
them are the same, so it just take REBA measurements in one
of the work positions.

total score A is 5. Likewise the score in steps 4-6, the score
obtained in table B is +2, while the score for the handle or
coupling is +0 because the handle of the operator is good, so
the total score B is +2 . Due to the existence of repeating
operators' activity, the additional activity score is +1, so that
the final REBA score uses Table C which is added with an
additional score for the activity, where the previous score A is
5, the score B is 2 and the additional score is 1. It is 5 and is a
REBA score on workposture or position B.

C. REBA Method of Work Position C

The work position C consists of two work positions,
namely the working position of the sanding and the installation
of sandals telli. Because both are the same, it just take REBA
measurements in one of the work positions.

TABLE Ill. REBA METHOD OF WORK POSITION ¢
. Work .
Step ‘ Figure Posture Score | Information
The angle of
1 gg;l:ion +1 twisted neck
is <20 °
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Work

Information
Posture

Step Score

Figure

The body is
leaning
forward at an
angle of 12.5
° or less than
20

Body

Position *2

Legs
Position

The legs

*2 position bend

The
operators'
hand  when
punching and
being lifted at
an angle of
52.3 °
measured
from
operators'
body and
shoulders are
stable or not
lifted

The
operators'
forearm at an
angle of >
100 ° is
1064 °

The
operators'
wrist tends to
bend

Upper
Arm +2

Score the

Lower
Arm +2
Position

Wrist
Position

+2

Based on the scores in steps 1-3, the score obtained in the
table of score A isa +2, while the score for the load obtained is
+0 that when sanding about <5 kg or <11 pounds, the total
score A is 2. Likewise the score in steps 4-6, the score in table
B is +5, while the score for the handle or coupling is +0
because the handle of the operator is good, so the total score of
B is +5. Due to the existence of repeating operators' activity,
the additional score of the activity is +1, so the REBA final
score uses Table C which is added with an additional score for
the activity, where the previous score A is 2, the score B is 5
and the additional score is 1. It is 5 is and is a REBA score on
the work posture/position C.

Analysis of REBA score aims to determine the level of
injury risk for the operator and to determine whether the
corrective action is needed from the operators' position or
workplace in accordance with the score produced. Based on the
data above categorized in the REBA level action, the work
position A is the highest category among the others. It is 9, so
that for corrective action it needs to be conducted immediately,
otherwise the operator will experience fatigue faster and also
the operator has a greater chance of experiencing injury risk.
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D. RULA Method of Standing Work Position

TABLE IV. RULA METHOD OF STANDING WORK POSITION

Step Figure P\i)vs(:;te Score | Information
The angle of
1 ’F:lgsilii on +1 twisted neck
is<20°
The body is
leaning
forward  but
2 Egsdi{ion +2 the angle is
6.6 ° or not
more than 20
The operators'
hand  when
punching is
lifted up or
Upper more than 90
3 Arm +5 °. The score is
Score +4. The
operators'
shoulder s
lifted up and
the score is +1
Lower The operators'
4 Arm +2 forearm is
Position lifted up
. The operators'
5 Wrist +1 wrist is
Position .
straight

Based on the score in step 1-2, the score obtained in the
table of score A is +2, while the score for the load gained is +2.
The description of the load is when carrying out the slurry of
about 8 kg (17.673 pounds), there is a shock in punching
process, so the total score A is 4. As well as the score in step 3-
5, the score in table B is +7. While the score for the handle or
coupling is +0 because the handle is good, so the total score of
B is +7. Through repeating operator activities, these activities
cause large or unstable changes, so the additional activity score
is +2. The final RULA score uses Table C which is added with
additional scores for activities, where the previous step A score
is +4, score B is +7 and additional score is +2. It is exactly 8
and is the RULA score on the standing work posture / position.

E. RULA Method of Squat Position

TABLE V. RULA METHOD OF SQUAT POSITION

Step Figure P\Q/s%fll:e Score | Information
The angle of
1 yggilgion +2 twisted neck
is>20°
The body is
leaning
2 Body +3 forward at an
Position angle of 29.7
° or more than
20°
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- Work . . Work .
Step Figure Posture Score | Information Step Flure Posture Score Information
The operators' =y L The operators'
y ower
hand  when forearm at an
P 4 Arm +2
gluing is at an Position angle of > 100
angle of 42.3 °is106.4°
Upper °  measured The o !
. perators
3 Arm +2 from the 5 Wrist o wrist tends to
Score operators Position bend
body and
shoulders are
stable or not ) ) A
lifted Based on the score in step 1-2, the score obtained in the
The operators' table of score A is +2, while the score for the load is +0 that
Lower forearm when sanding about <5 kg or <11 pounds, the total score A is
4 Arm +1 Wh';’h 'fssaé an 2. Likewise the score in step 3-5, the score in table B is +5,
Position iggiois o3, | While the score for the handle or clutch is +0 because the
° ' handle of the operator is good, so the total score B is +5. There
Wrist The operators is repeating operator activity, so that the additional activity
5 Pors'istion +2 wrist tends to score is +1 and the final score of RULA uses Table C which is
bend added with an additional score for the activity, where the

Based on the score in step 1-2, the score obtained in table A
score is +5, while the score for the load is +0 that when
carrying out the gluing around <1 kg (<2.20462 pounds) with
the condition of shaking during the punching process occurs,
the total score A is 5. Likewise the score in step 3-5, the score
obtained in table B is equal to +3, while the score for the
handle or coupling is +0 because the handle of the operator is
good, so the total score of B is +3 . There is repeating operator
activity, so that the additional activity score is +1 and the final
score of RULA uses Table C which is added with an additional
score for the activity, where the previous step A score is 5,
score B is +3 and additional score is 1. It is 5 and is the RULA
score on the squat posture / work position.

F. RULA Method of Sitting Position

TABLE VI. RULA METHOD OF SITTING POSITION

. Work .

Step Figure Posture Score Information
The angle of

1 yc?s?il:ion +1 twisted neck is
<20°
The body is
leaning

2 sggi{ion +2 forward at an
angle of 12.5 °
or less than 20
The operators'
hand when
punching and
being lifted at

Upper gr213angle oI

3 Arm +3 :

measured from
Score .

the operators
body and
shoulders are
stable or not
lifted

previous step A score is 2, the B score is 5 and the additional
score is 1. It is 5 and is the RULA score on the sitting work
posture / position.

RULA score analysis aims to determine the level of injury
risk to the operators and to find out whether the corrective
action is needed from the operators' position or workplace in
accordance with the score produced. Based on the data above
and categorized in the RULA action level, the work position A
is the highest category among the others. It is equal to 8, so it
needs to be conducted as soon as possible, otherwise the
operator will experience fatigue faster and also the operator has
a greater chance of experiencing injury risk.

V. CONCLUSION

The objective of this research is to analyse of operators'
working position when producing sandals using the RULA and
REBA method at SISCO. Based on the results and analysis of
the work position or posture of SISCO operators when carrying
out production activities using REBA or RULA method
approach. Results indicated that either in the work
position/posture A or standing, it has a high risk level with a
score of 9 on REBA and 8 on RULA. It means that the work
position is not recommended because of the high risk of injury,
thus it needs an improvement from the operator's position or
the workplace. The position of B and C has a moderate score
level so it needs an improvement on the position or the work
station is in the near future.
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