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Abstract

Work activities in the office are generally
static and take a long period of time. This activity is carried
out with awkward postures that result in fatigue and injuries.
The study is conducted in one of the business entities
providing services construction and management of network
infrastructure at the Division of Process Aligning Service
Comply in January 2019. These activities are reflected in the
conditions of work posture for bending, the use of maximum
range and uncomfortable position of certain body parts, and
will have an impact on decreasing productivity of workers.
Therefore, an analysis was carried out to evaluate the posture
of employees in order to find the potential problem of the
work posture used. The RULA method can be used to
evaluate musculoskeletal load in a job where a person has the
risk of the upper-body activity. The sample used in this study
was workers who work in a sitting position with their
activities using a computer. Based on the analysis, it is
known that worker activity gets a score that indicates that the
workstation requires a change.

Keywords Static Posture, Awkward Posture, Fatigue,
RULA

1. Introduction
In the manufacturing and service industries, there are
many activities that involve interactions between humans
and machines. The interaction between these two things can
be found in many production processes, namely in
processing inputs to produce output. But in fact, the humans
and the work facilities not always synchronous, so the design
need to adjust the humans ability and posture [1]. This is not
by following the term fit the machine to the man, which
results in various complaints by workers such as easy fatigue
and injury. Complaints and injuries experienced by workers
can be seen from the level of the shoulder and neck muscle
contraction is high and prolonged. Designs with extreme

work postures can increase the risk of Musculoskeletal
Disorders (MSDs) injuries to workers' muscle, tendon,
ligament, joints, peripheral nerve, and blood vessels support,
necks and shoulders [2,3].
MSDs is an abnormal condition in the nerves, muscles and
other supporting structures of the body [2]. The other case
mentioned that bad posture especially like sitting can cause
serious health problems such as heart attack, stroke, health
problem and main cause of obesity [4,5,6].
Ergonomics is the study of the relationship between
humans and machines in a system and applies theory and
data to design a system that meets human needs. Ergonomics
as the study of humans as components in work systems
includes physical and non-physical characteristics, as well as
human limitations and abilities in designing systems that are
effective, safe, healthy, comfortable, and efficient [7].
Ergonomics contributes to the improvement of work stations
for service compliant workers by following the rules in
ergonomics
Considering ergonomic relates to work postures can help
solve problems that occur to workers and cause comfort for
workers, the intended work postures include sitting, standing,
and transport work postures [8]. Ergonomic considerations
comprise 4 points:
1. Reducing the need of workers to work in a bent work
posture with frequent or in long periods.
2. Workers should not use maximum coverage. Work
posture settings, in this case, are carried out within a
normal range.
3. Workers should not sit or stand while working for long
periods with their head, neck, chest, or legs in a slanted
work posture. If this happens continuously, then the
metabolic process in the body will be disrupted due to
the lack of blood supply that carries oxygen into that
part of the body.
4. Operators should not be forced to work in frequency or
long periods with their hands or arms in a position
above the normal elbow level. When doing the process
of aligning the service complies the operator is
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expected to relax so that it does not cause excessive
fatigue and injury.
Common methods that are used to analyze the work
postures of operators are OWAS, NIOSH, RULA, OCRA,
REBA, LUBA, and EAWS [9,10,11]. RULA is a method to
analyze inappropriate work postures, such as the work
postures of children in school, the postures of children while
using computers [12,13,14]. RULA has high the reliability
when the analyzer is same person [14]. This method
produces a value that can be used as a reference that a
worker's body posture is good or not, so that it can be used as
the basis for a workstation redesign. In RULA, the analyzed
parts are arms, wrists, neck, and legs and produce final
grades ranging from 1 (low risk) to 7 (high risk) [Stanton].
In this study, RULA method will be used to assess the risk
of working postures in providing services construction and
management
of
network
infrastructure,
a
Telecommunication Service in Malang, East Java, Indonesia.
Work activities that will be analyzed is the process of
aligning Service Comply. Based on initial observation,
almost all activities are still done with computer and involve
less comfortable working posture. This condition often
causes the workers feel some pains in the upper body parts,
even those pains sometimes still remain up to several days.
Therefore, the working postures in Service Comply line will
be analyzed further using RULA method to know the risk
level and appropriate proposed improvements can be given
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to reduce the risk level.

2. Material and Method
2.1. Material
Data collection was conducted in the effective working
hours in Service Comply line during three month observation.
Primary data were obtained by distributing Nordic Body
Map questionnaires to 33 workers in divisions and 6 workers
in the Service Comply line. This division is considered to be
able to represent other divisions because the majority of the
work is in front of the computer. The characteristics of
respondent are age range 21 + 4 years old and their weight
with 61 + 11 Kg with duration of work is 8 hours.
Nordic Body Map Questionnaire is one of the subjective
measurement methods for measuring musculoskeletal
complaints in workers [15]. The musculoskeletal system is a
system that gives animals and humans the ability to move
using the muscular and skeletal systems. The Nordic Body
Map questionnaire consists of 28 questions about the motion
in all parts of the body. These twenty-eight question items
cover nine main body parts namely the neck, shoulders,
upper back, elbows, lower back, wrists or hands, waist or
buttocks, knees, heels, and feet. The Nordic Body Map
Questionnaire is shown at Figure 1.
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Figure 1. Nordic Body Map Questionnaire

2.2. Method
The data required for this research were work elements
and awkward work postures from each of these elements.
The methods of data collection were direct observation and
taking picture of the work activities being performed by
Service Comply worker. Direct observation was conducted
to know the work elements and understand the order. Taking
picture of awkward postures will be analyzed further using
RULA method.
RULA is a method of calculating the musculoskeletal load
rating in an occupation where a person will have the risk of
loading the upper body and neck [16]. This method will
provide a value that explains a job where the value reflects
the state of posture, style and movement carried out. The
analyzed part includes the arms, wrists, neck, and legs and
provides results in the form of scores 1 (low risk) to 7 (high
risk) [17]. Working posture of each element will be
processed according to the steps in the RULA method as
follows:
1. Assessing posture for group A (upper arm, lower arm,
wrist).

2.
3.
4.
5.

Adding muscle use and force scores for group A.
Assessing posture for group B (neck, trunk, and legs).
Adding muscle use and force scores for group B.
Determining RULA grand score and action level.

3. Result and Discussion
3.1. Result
Analysis of the Service Comply operator's work postures
at this telecommunications company was carried out using
the Rapid Upper Body Assessment (RULA) method. To find
out the first complaint that occurred. This study used the
Nordic Body Map questionnaire. The Nordic Body Map
questionnaire was distributed to 6 service comply workers to
find out complaints that were experienced by workers. The
results of the Nordic Body Map Questionnaire showed
various kinds of complaints experienced by workers when
aligning service comply. The most common complaints
experienced by workers were:
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1.
2.

3.
4.
5.

6.

7.

Workers felt a slight pain in the neck, and this was due
to the operator being slightly bent while working.
Workers felt a little pain in the upper arm, and this was
caused by a lot of movements that were done using the
hands a lot.
Workers felt a little pain in the back was due to the
position of the back that was not optimal.
Workers felt a slight pain in the waist due to improper
sitting position.
Workers felt pain in the lower part of the waist and
buttocks, caused by a hard chair. Therefore, it caused
pains in the bottom of the waist and buttocks when
sitting for long time.
Workers felt a little pain in the right wrist because
during work, the wrist rotated excessively until
reaching the limit of hand rotation.
Workers felt a little pain in the fingers because during
work, multiple fingers were extensively used when

8.

27

typing
Workers felt a little pain in the thighs because the
employee’s most work time was in sitting position.

After knowing the complaints experienced by workers, the
study was proceeded with analyzing work postures using
RULA. The work posture value was taken in one cycle which
was considered to have the greatest risk to the health of the
worker. The assessment was carried out to find out whether
the workers' posture followed the principles of ergonomics.
In the collection of RULA data, sampling was done by
photographing the body posture of the Department of
Service Comply alignment. Assessment of posture was very
important to anticipate things that could endanger workers in
the long and short term. Here is a picture of the work posture
and the angles formed by the upper body as the basis for
filling in The RULA Scoring Sheet. Figure 2 presents the
posture of the service comply aligning operator.

Figure 2. The posture of the Service Comply Aligning Operator
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a. Assessment of work postures for the body included in category A (Upper arm, Lower arm, Wrist)
1)

Upper Arm

Figure 3. Upper Arm Position

Based on this work posture, it can be seen that the upper arm forms an angle of 61.54°. With an angle of 61.54°, it can be
seen the upper arm score was +3. Because in the process of aligning the service comply, the open arms were positioned to the
side, the score given was +1. Because of the process of aligning the service comply, the arms were resting on the desk/laptop,
the score given was -1. Therefore, the total value for the upper arm was 3 + 1-1 = +3
2) Lower Arm

Figure 4. Lower Arm Position

Based on this work posture, the lower arm formed an angle of 90 °. With an angle value of 90 °, it can be seen the lower arm
has a value of +1. Because in the process of straightening service comply, the arms frequently came out from the sides of the
body, the score was then given +1. Therefore, the total value for the lower arm was 1 + 1 = +2.
3) Wrist

Figure 5. Wrist Position

To determine the wrist posture, there are two things to consider: the angle and rotation of the wrist. Based on this work
posture, the wrist angle of 15° can be determined. With an angle of 15°, a wrist position value of +2 was obtained. The wrists
were in both radial and ulnar deviations and were then given a score of +1. Thus, the value of the position of the wrist was 3
+ 1 = +4. After knowing the upper arm, power arm, and wrist posture values, the posture values can be seen in table A. The
table A values are obtained by matching the upper arm, power arm, and wrist values with table A. The following is the
determination of table A. Thus, it can be seen the value of table A is +4. There was a muscle use score in doing work of +1
because workers performed movements with the riskiest postures repeatedly over 4 times in 1 minute. Meanwhile, the value
for the level of burden of work done was +0 because loading was done only occasionally and the load was less than 2 kg. Thus,
the total value of category A work postures was 4 + 1 + 0 = + 5. This value of +5 was used to find out the value of table C or
the final score at the end of the calculation. The final of wrist score is shown at Table 1
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Table 1. Table A

b. Assessment of work postures for the body included in the category B (Neck, Trunk, and Leg)
1)

Neck

Figure 6. Neck Position

Based on this work posture it can be seen that the position of the neck is bent by 16.80 ° with a value of +2. Thus, the neck
position value is +2.
2) Trunk

Figure 7. Trunk Position
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Trunk value was obtained from the identification of the
angle formed by the back from a vertical axis when workers
performed their jobs. Based on this work posture, it is known
that the back position formed an angle of 8.85 ° to the
vertical axis, and therefore it was given a value of +2. Thu,
the value of the back position was +2.
3)

Legs
The leg posture was determined by looking at the position
of the foot whether the foot was supported with weights
evenly distributed. In this posture, the legs were supported
with weights evenly distributed so that they were given +1.
After knowing the position of the trunk, neck, and legs,
then the next step was to determine the value of the posture
for table B. The value of table B was obtained by matching
the values of the trunk, neck, and legs into table 2.
Table 2. Table B

The value generated from table C is +4. This figure is the
RULA score used as a basis for consideration in determining
the workstation reshuffle. A score of +4 indicated that the
workstation needs a change.

4. Discussion
Based on the result of RULA assessment about the value
of the worker’s posture of +4, this indicated that further
investigation needs to be done and perhaps, improvements in
the work station design need to be analyzed. Improvements
in the design workstation should consider various ways, such
as aspects of ergonomics. Some considerations can be used
to modify the work place design are:
1. Following the ergonomic checkpoint [18]:
a. The workstation design should adjust the height of
table that considers the worker’s elbow height
b. The workstation should consider the 5% percentile in
order for accessible and reachable area of tools
placed in the workstation
c. Separate the area through colour identification based
on the frequency of use for each tool placed
d. Provide foot rest in order to support the body weight
of workers on both feet and placing the table close to
the body
e. Use adjustable chairs with backrest
2.

Thus, the value of Table B was +2. Also, the value of
muscle use (muscle use score) on the feet of workers was +1
because of the position of foot being stationary was more
than 10 minutes. Because no force or load was experienced
by the foot, the score was given a value of 0 in force/load.
Thus, the total value of category B work postures was 2 + 1 +
0 = +3. This value of +3 was used to find out the value of
table C or the final score at the end of the calculation. After
obtaining each value in categories A and B, the value was
determined by matching each of the values generated by
category A and category B in table C. The total work posture
value in category A was +5 and the work posture value in
category B was +3 and it is shown at Table 3.
Table 3. Table C

Considering the score from RULA assessment
Table 4. Segmentation Area to Reduce RULA Score

Based on the table 4, it can be seen that the final RULA
score is in the area bordered with the red line. In order to
make improvements for work postures, there are some
considerations which can be used to reduce the score. We
need to improve the design because the RULA score was 4
and close to 5 which need to be changed soon. Some
considerations which can be used are:
a. Upper arm
Because the upper arm score was +3 and there were some
indication that the degrees between upper arm and trunk was
more than 450, we can reduce the height of the desk,
considering the height of elbow of the operator.
b.

Wrist
The Wrist score was +2. In order to reduce the score, we
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can give some wrist support to reduce the load in the carpal
tunnel. Therefore, it can reduce the probability the carpal
tunnel syndrome.

[8] Pangaribuan, D. M. Work Posture Analysis with RULA
Method on the Employees of the USU Library Services
Division in Medan, Final Project of the USU Industrial
Engineering Department, Medan. 2009.

5. Conclusion

[9] Roman-Liu, D., Comparison of concepts in easy-to-use
methods for MSD risk assessment. Applied ergonomics 45,
420-427. 2014.

Based on the data processing and analyses carried out in
this study, there are several conclusions as follows:
1. RULA assessment result stated that working postures in
Service Comply showed the value generated from table
C is +4. This means that activities in service
compliance have a low risk level
2. Service Comply alignment work requires high accuracy.
Therefore, it is necessary to redesign work stations that
are more comfortable to reduce injuries that affect the
productivity of workers. In designing work station, it is
necessary to determine the size of the design
components. Based on the principle of fit with ration of
machine to man, it means that the size of the machine
must adjust the size of the human body, the design size
can then be obtained from anthropometric data.
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