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ABSTRACT

Objective: To assess the number of aspects of ergonomics application in the welding practice in Spe-
cial Children's Guidance Institution that has the duty and function to foster, guide and protect every
correctional student who has problems with the law.

Method: The design in this study is an analytical-observational approach. This research was conducted
by observing the aspect of ergonomics. This research is focused on the training process of welding
practices. Respondents from this study amounted to 14 respondents who took welding training. The
study was conducted in May 2021. Assessment of working posture using REBA Measurements is made
of physical environments.

Result: Based on observations and measurements found REBA score results on welding and material
cutting activities with scores 11 and 8 with very high risk and high risks categories so that there needs
to be immediate improvement possible. Welding Program is seen from the application of ergonomic
aspects, namely nutritional status, work attitude, use of muscle power, environmental conditions, time
conditions, working conditions. Social conditions, information and conditions of human-machine inter-
action have been implemented, although some aspects still need to be implemented to create safe,
comfortable, healthy, efficient and effective working conditions.

Conclusion: The proposed improvement of work posture while working on welding is to redesign the
work station and design work aids based on ergonomic aspects such as the procurement of work desks
that are following worker anthropometry to reduce the risk of non-ergonomic work posture.

Keywords: Aspects of Ergonomic, Occupational Health, Welding

of tools, working methods, and work environment

1. Introduction on human abilities, abilities and limitations to cre-
ate healthy, safe, comfortable, efficient and effec-

Ergonomics is an important and very broad tive working conditions to achieve work productiv-
component of activities, including the adjustment ity and human welfare. From this definition, it can
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be seen that all disciplines that talk about humans
in their activities, whether they are at rest, doing
recreation, sports, or during activities at work will
involve ergonomics in it (Sutjana, 2015).

In work activities, either manually or in gen-
eral, attention to comfort, health and safety of hu-
man work will unknowingly affect the effectiveness,
efficiency and productivity of work. Ergonomics
which is generally defined as 'the study of work'
has been able to bring about significant changes
in implementing the concept of increasing produc-
tivity through efficient use of labor and division of
labor based on specialist human labor skills
(Bridger, 1995; Sander and McCormick, 1992).

Most people will be involved in the work pro-
cess both physically and mentally. Work is an un-
controllable part of their life. In other words, work
refers to all activities of human life that involve
goals or efforts. Work activities usually involve the
use of machines and tools to support hu-mans in
completing their work.

With the increasing complexity of machines
and work equipment used, the ergonomics ap-
proach in job planning is not fully adequate. There-
fore, to ensure the achievement of maximum effi-
ciency from each operation, minimize the possibil-
ity of errors made by humans, reduce fatigue and
attempt to eliminate any risk to the operator, it is
necessary to plan working conditions based on
anatomical, physiological and psychological con-
siderations of the capacities and limitations. hu-
mans (Susihono, 2017).

LPKA (Lembaga Pembinaan Khusus Anak)
Kelas Il Tomohon is a Children's Special Guid-
ance Institution that has the duty and function to
foster, guide and protect every correctional stu-
dent who has problems with the law. The way of
education is also different from adult inmates
where the correctional students are more focused
on coaching related to learning and fostering cre-
ativity possessed by correctional students.

One of the coaching programs implemented
is welding process training to improve the creativ-
ity of correctional students, there are 14 coaching
children as participants in the welding process
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training with a working time of 5 hours of training
for 5 days a week.

Every job is always at risk of danger. Likewise
in the welding process. Hazards encountered in
welding include electric welding machine shock,
welding electrode radiation, smoke. According to
Yusmita, et al (2018) in general the dangers of
welding that often occur are electric shock, skin ir-
ritation, eye irritation, injuries and skeletal muscle
injuries, respiratory problems, burns, increased
body temperature that triggers heat stress, back
and shoulder pain, boredom, boredom and noise.
In addition, the danger posed is working with tools
that are not commonly used and working with un-
natural work attitudes, which causes physiological
disturbances to workers.

The main purpose of implementation ergo-
nomics is to increase productivity and work pro-
tection. In other words, ergonomics concerns work
planning and safe working conditions for the
health of workers both physically and mentally. An
understanding of the important role of ergonomics
in every activity must be realized by every worker
with a serious effort to participate in implementing
it following environmental conditions.

To see some Implementation aspects of ergo-
nomics, it is necessary to make several visits to
LPKA Kelas Il Tomohon. During the visit, obser-
vations and measurements were made on work-
ing conditions, equipment and work facilities in the
welding process.

2. Materials and Method

The design in this study is an analytical-ob-
servational approach, namely observation without
intervention to reveal the facts of a cause and ef-
fect described descriptively. This research was
conducted by observing the workings and work
environment including interactions between hu-
mans, human-machine interactions, and the phys-
ical environment. This research is focused on the
welding practice training process. This research
was conducted on May 2021.

The physical environment measured was
lighting (lux), noise (dB), temperature (0C) and hu-
midity (%). The results of the measurement of
physical environmental conditions are then com-
pared with the physical environmental conditions
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in the Limits Threshold Value (LTV) regulation
based on the Decree of the Minister of Health of
the Republic of Indonesia No. 1405/MEN-
KES/SK/X1/2002. Observations were taken at 5
measurement points in the work area and then the
average was calculated to determine the magni-
tude of physical environmental factors on workers'
body exposure.

Observations on nutritional status, use of
muscle power, time conditions, and social condi-
tions were carried out by interviewing workers,
while observations on body posture, information
conditions, and human-machine interactions were
carried out by recording activities in the form of
pictures and videos to make them easier to ob-
serve and analyze.

3. Results

The first stage is cutting iron plates and iron
rods according to size to be shaped into items ac-
cording to what was set by the training instructor.
Cutting is done using work equipment, namely a
cutting grinder. The next stage after the iron and
plate are cut to size, then the process is continued
by doing spot welding (welding point). The spots
welding process aims to lock the plate movement
so that it does not shift when the welding process
is carried out. This stage is carried out below that
is right on the floor.

The next step is when spot welding has been
done, then do the whole welding. So that the two
materials to be joined through the welding process
become connected into one whole. The last stage
in the welding process is when it has become an
object in the form of goods, then the final stage is
sharpening/grinding the results of the welding pro-
cess at each weld joint. This process is carried out
using a grinder in a squatting or standing position.

3.1 Characteristics of Respondents

Based on table 1 it can be seen that the char-
acteristics of respondents are known to be the age
of the respondents, a total of 14 respondents have
an average of 19.3 years with a range of 18-21
years, an average height of 168.7 cm with a range
of 159-176 cm, a weight of 60.3 kg with a range of
45-73 kg, and Body Mass Index has an average
of 21.2 with a range of 15.66-24.14 kg/m>.
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Table 1. Characteristic of Respondents (N=14)

Variable Mean SB Range
Age (Year) 19.3 0.88 18-21
Height (cm) 168.7 5.30 159-176
Weight (kg) 60.3 7.42 45-73
15.66-
21.2 2.25
BMI (kg/m2) 24.14

3.2 Aspects of Ergonomics
3.2.1. Nutritional Status

Based on the data obtained from table 1 of the
characteristics of the respondents, the nutritional
status of workers in the welding process can be
described using a body mass index (BMI) in the
normal status of 21.2 in the range of 15.25-24.14.

3.2.2. Work Posture

Observations of the work attitude carried out
by workers in welding process activities can be
seen in Figure 1 below. Based on Figure 1, it can
be seen that the workers' body postures when do-
ing welding with unnatural work postures, namely
forced work postures in a bent position. And on
table 2 can be seen action level Score REBA, In
the assessment of working posture with the Rapid
Entire Body Assessment (REBA) method ob-
tained the REBA score is 11 with action level 4
(four). The results of the REBA score with action
level 4 state that welding activity is at a very high
risks level and remedial action is needed at this
time. Welding activities are carried out on the floor
and without using a special work table, so workers
have the risk of pain in the legs and waist. Doing
work with a forced work attitude will risk musculo-
skeletal disorders. This kind of work posture is
done for quite a long time, which is for 10 minutes
which is done repeatedly.
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Figure 1. Work Posture of the Welding Process

Table 2. Score REBA

Score RiskLevel ~ Remedial Level
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Based on Figure 3, it can be seen that the
body posture of workers when doing material cut-
ting activities is carried out with an unnatural work-
ing posture in a squatting position. This results in
the risk of musculoskeletal disorders, and flexed
legs lead to the risk of soreness in the legs and
waist. These activities are carried out for a rela-
tively long time and repeatedly.

Based on figure 4 below, showing the results
of REBA score assessment in workers of the ma-
terial cutting section, the score result is 8 with ac-
tion level 3 (three). The results of the REBA score
with action level 3 state that the activity in the pro-
cess of cutting material using grinding is at a high
risks level and needs immediate remedial action.

ERGON$MICS REBA Employee Assessment Worksheet

A. Neck, Trunk and Leg Analysis
Stop 1: Locate Neck Position

Scores

8. Arm and Wrist Analysis

Step 2: Locate Trunk Position

"0 A 3

Figure 2. Score REBA Assessment Worksheet on
Welding Activity

Figure 3. Work Posture of the Cutting Materials Pro-
cess

ERGON@MICS REBA Employee Assessment Worksheet

A. Neck, Trunk and Leg Analysis

8. Arm and Wrist Analysis.

Figure 4. Score REBA Assessment Worksheet on
Material Cutting
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3.2.3. Biomechanical

Use of muscle power when carrying out sev-
eral work activities is included in activities that do
not require the use of excessive muscle power.
3.2.4. Work Environment Conditions

Based on the results of measurements of
physical environmental conditions in the work
area as follows:

Table 3. Measurement of working environment condi-

tions
Indica- Take at Point
Mean
tors 1 2 3 4
lluminate
(lux) 170 168 88 153 150 145.8
Tempera-
ture (°C) 29 29 29 29 29 29
Humidity
(%) 65 65 65 65 65 65
Noise
(dBA) 957 923 926 708 90.2 88.32

Based on table 3 above, it is known that the
work area has an average lighting level of 145.8
lux, an ambient temperature of 29 0C, air humidity
of 65%, and noise of 88,32 dB(A).

3.2.5. Time Conditions

To recover energy, of course, active rest time
is needed to release fatigue in a moment and re-
duce the workload (Susihono, 2014). The working
hours as described above are appropriate even
under the provisions set by the government,
namely 5 working hours. Meanwhile, active rest
time is not given.

3.2.6. Social Conditions

Conditions Socio-cultural conditions of work
can be in the form of interactions between co-
workers, family communities, and companies
(Chapain, 1997). Conditions in the welding train-
ing program at LPKA Kelas Il Tomohon include
the existence of a briefing between workers in the
morning before practical activities begin. This is
an effort to remind workers of the possibility of
work accidents, in addition to directing what work
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will be done on that day. lack of communication
between instructors and workers can result in er-
rors in completing work.

Meanwhile, other cultures such as the lack of
awareness of workers to use Personal Protective
Equipment (PPE) when doing welding so that the
risk of work accidents or work related diseases.
Personal protective equipment in the welding pro-
cess in general that must be used includes; Weld-
ing masks, safety shoes, heat-resistant gloves,
safety glasses, masks, aprons, earplugs.

3.2.7. Conditions of Information

Condition of information in the workshop area
is that there is no installation of information to
avoid work accidents, information on where to
take goods and place items back, as well as an
effort to minimize asking questions to the work-
shop instructor. Then there is no information
board regarding the work targets being worked on
as information to be achieved.

There is no information on the division of work
and duties of workers for a certain period so that
the job descriptions of workers have not been doc-
umented in writing. The workshop work area has
no instructions regarding safe and unsafe evacu-
ation routes in a work area. For example, the
evacuation route in the event of a work accident.

3.2.8. Human-Machine Interaction

Human-machine interaction can be found in
the process of using work equipment when cutting
materials using wooden mats so that the work
equipment does not hit the floor. In the welding
process, workers carry out activities on the floor
due to the unavailability of a special work table,
resulting in workers doing welding activities with
unnatural work attitudes for a relatively long time.

4. Discussion

Age is one of the factors of physical condition
that can affect human performance in carrying out
work activities. According to Bridger (2003) the oc-
currence of bone degradation occurs starting at
the age of 30 years along with an increase in a
person's age. This bone degradation causes a de-
crease in stability in muscles and bones so that
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the older the age, the higher the risk of experienc-
ing a decrease in bone elasticity resulting in mus-
culoskeletal disorders (Kurniasih, 2009 in Prawira,
2017).

The age of the welding workshop workers
who are the respondents are between the ages of
18 to 21 years. The age of workers is also included
in the category of productive age where the age of
workers is between the ages of 15 to 60 years
(ILO, 2005). According to the theory from Oborne,
(1995) that musculoskeletal complaints are usu-
ally experienced by someone at working age,
namely 24-65 years and the first complaint is usu-
ally experienced at the age of 35 years and com-
plaints will increase with age.

In addition, height and weight are factors that
can cause skeletal muscle complaints. Kurniasih
(2009) states that someone with a short body size
is associated with complaints on the neck and
shoulders. In the welding process, workers can be
at risk of skeletal muscle complaints because
workers do not use a special work table that is by
the worker's anthropometry, causing a mismatch
between the work station and the worker which
triggers an unnatural work attitude. The average
height of workers is 168,7 cm and the weight is
60,3 kg. Data on height and weight were com-
pared to determine the average Body Mass Index
of welding workers, which was 21.2 kg/m2. Body
mass index (BMI) is an approach that is quite
practical and simple to assess a person's nutri-
tional status (Tandirerung, 2019). Body mass in-
dex is classified, among others: underweight, nor-
mal, overweight and obese. The average body
mass index of welding workshop workers can be
said to be in the normal category. Nutritional sta-
tus is the state of the body as a result of food con-
sumption and the use of nutrients. The abnormal
nutritional status will indicate an unfavorable body
condition. This body condition will affect workers
in their activities and can cause work fatigue
(Hanifah, 2021).

The results showed that the nutritional status
of the workers as seen from the average body
mass index of 14 workers was in the normal cate-
gory, namely 21.2 kg/m2, which indicated that the
nutritional status of the workers was in good con-
dition. A person with a body mass index that is not
good or not normal is easy to experience fatigue
compared to those who are classified as normal.
Bodyweight that is less tired due to lack of intake
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or energy in the body that supports body move-
ment and excessive body weight will seek more
rest time than someone who has a normal body
mass index (Hanifah, 2021).

Work posture is influenced by the unfavorable
condition of the work station. All workers work on
non-ergonomic workstations. In Figure 1 it can be
seen that the welding process is carried out on the
floor without using a special table. Figure 3 shows
the sharpening process which was also carried
out with non-ergonomic work stations. The results
of observations on observations of welding work-
shop workers, almost all workers do their work
with forced or unnatural posture. As well as very
high risk will occur when viewed from the REBA
assessment obtained, namely score 8 with a high
risks category on material cutting activity, then a
score of 11 from the REBA assessment with a
very high risk occurs in welding activity. The onset
of risk is caused because welding workers do not
understand the risks of working with a state of
bending and squatting. Welding workers also work
with a long enough duration of time so that later it
will result in the onset of musculoskeletal disor-
ders and work fatigue.

Low back pain is often referred to as a mus-
culoskeletal complaint, which is a skeletal muscle
disorder that is most at risk for complaints of aches,
pains, stiffness and aches. If the work attitude is
carried out continuously for a long period, the risk
of musculoskeletal disorders will get worse. If the
workstation is not ergonomic, it can cause the
work position to be at risk for musculoskeletal dis-
orders (Perma-tasari, 2018). Research conducted
by Larono et al. (2017) in Permatasari (2018)
found the results of research that work attitudes
have a significant relationship with musculoskele-
tal disorders.

Biomechanics or often referred to as the use
of muscle power is a combination of scientific me-
chanics, anthropometry and basic medical sci-
ence (biology and physiology) (Mas'idah et al,
2009). In work activities, the strength of muscle
work depends on the position of the working limb,
the direction of movement and the difference in
strength between the body parts. In addition, the
speed and accuracy as well as the resistance of
body tissues to material loads that can affect the
biomechanics of the worker's posture. From the
results of observations through field observations,
it was seen that there was no excessive muscle
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exertion in the welding process. In the welding
process, no material load needs to be lifted by mo-
bilizing most of the workers' muscle power.

According to Mas'idah et al (2009) classifying
the limits of loading and transporting materials
based on age, among others: men under the age
of 16 years the maximum lift is 14 kg, men aged
16-18 years the maximum lift is 18 kg, men aged
over 18 years do not there is a lifting limit, for
women aged 16-18 years the maximum lift is 11
kg, while for women over 18 the maximum allowed
lift is 16 kg. These lifting limits can help reduce the
risk of low back pain including reducing pain,
aches and fractures. These limitations can reduce
discomfort in work related to manual material han-
dling. Humans besides using tools as a way to
complete ajob, other factors affect the productivity
of human work in their work, namely environmen-
tal factors (Putra, 2017).

Measurement of work environmental condi-
tions in the welding workshop workspace obtained
an average lighting intensity of 145,8 lux. The
lighting in this workspace used is natural lighting
and artificial lighting. However, artificial lighting in
the form of a fluorescent lamp (NEON) is lit only at

one point in the center of the room which is 8 watts.

The level of lighting in the workspace from natural
lighting is sunlight that enters through the ventila-
tion on the right and left sides of the room which is
sufficient for lighting to do work. Following the
Health Requirements for Office and Industrial
Work Environments, welding is included in the cat-
egory of rough and non-continuous work with a
description of work with machinery and rough as-
sembly having a minimum lighting level of 300 lux.
When viewed from the measurement results ob-
tained are far from the requirements set by the
government.

Optimal lighting needs are needed. Good
lighting levels are one of the factors to provide
good viewing conditions. A good level of lighting
will make it easier for workers to see and reduce
errors in doing work. The ability of the eye to see
objects is influenced by the size of the object, the
degree of contrast between the object and its sur-
roundings, brightness, length of attachment, and
color and texture that have a psychological effect
on humans.

Workspace temperature measurement data
obtained in table 3 shows a temperature value of
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29 0C with a relative humidity of 65%. From the
results of the temperature and humidity data ob-
tained, it can be said that the room is in a comfort-
able condition. Humidity is closely related to air
temperature, the lower the temperature, the
higher the humidity value and vice versa. The in-
fluence caused by humidity and temperature that
is not ergonomic can cause a large reduction in
body heat, besides that it can also cause a faster
heart rate due to the more active blood circulation
to meet oxygen consumption. This can lead to the
emergence of the risk of fatigue at work. By the
Decree of the Minister of Health Number:
1405/Menkes/SK/X1/2002, concerning the
Threshold Value of the Work Environment for a
room temperature of 18-300 with a relative humid-
ity of 65-90%.

Noise can be defined as an unwanted sound.
noise with an intensity that exceeds normal limits
originating from business activities in a certain
level and time can cause communication disor-
ders, health problems, and have an impact on
comfort (Mukhlish et al, 2018). The results of the
measurements are shown in table 2 above, the av-
erage is 88, 32 dB(A). The noise comes from the
grinding machine used in the process of cutting
the welding material. 2 grinding machines are ac-
tive simultaneously, and other sources of noise
are generated by forging materials in the form of
iron using a hammer. Noise generated in the work-
place greatly affects the increase in blood pres-
sure and human pulse. Sympathetic nerves that
get stimulated will affect the radial arteries and
veins causing vasoconstriction. If this happens for
a period of up to five years, it can cause hyperten-
sion and have a 60% higher risk of death from car-
diovascular disease for more than 10 years, com-
pared to workers who have never been exposed
to noise (Zeeb, 2017).

In the Regulation of the Minister of Manpower
and Transmigration No. PER/13/MEN/X/2011 re-
garding the noise threshold value of 85 dB(A).
This value when compared with the results of field
observations of 88.32 dB(A) is still acceptable to
workers without causing illness or health problems
at work for less than 8 hours a day or 50 hours a
week.

The length of time in work in a day that has
been set is generally 6-8 hours of work. The effi-
cient amount of time for a week is between 40-48
hours divided into 5 or 6 working days and the
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maximum additional working time that is still effi-
cient is 30 minutes. In addition, it is necessary to
arrange special rest periods so that the ability to
work, physical fitness can be recovered or main-
tained. From the results of observations made on
the length of work in welding is still inefficient time,
namely 5 hours of work a day.

Tarwaka, et al (2004) stated that the heavier
the workload or the longer a person's working time,
work fatigue will arise. The excessive workload
can cause muscle fatigue which is characterized
by tremors or muscle pain. Fatigue can be re-
duced in many ways, by managing time at work
and the workplace environment. Many things can
be applied in implementing work and rest periods
following applicable regulations.

Personal Protective Equipment (PPE) is a tool
that can protect a person whose function is to
eliminate the possibility of all members of the hu-
man body from potential hazards. From the obser-
vations and interviews of several welding workers,
there are still many who are not accustomed to us-
ing PPE because workers claim to be more com-
fortable holding or moving their bodies when doing
work.

Before starting the welding activities, in the
morning the instructor conducts a briefing to all
workers. To explain the job description and remind
the importance of occupational health and safety
that need to be considered in welding. Briefings
and warnings are given when welding workers do
not use personal protective equipment. Submis-
sion of details of tasks, procedures and work rules
to workers in a clear and detailed manner can re-
duce the incidence of work errors. From the re-
sults of observations related to the condition of the
information applied, among others: briefing,
equalization of details of tasks, procedures, rules,
and targets for work achievements that have been
carried out. Meanwhile, written information is still
lacking.

In the delivery of information, several systems
can be used, including verbal communication,
written information either directly or indirectly,
posted on bulletin boards or in the form of work
slogans that are posted in the workplace at any
time, and in the form of a work reference book
(Manuaba, 2003). The use of appropriate infor-
mation media by using proportional sizes, colors

44

and placements can facilitate the production pro-
cess and increase work productivity.

Human-machine interaction compatibility. In
this case, the use of work tools adapted to the el-
ements of anatomy, psychology, environment and
occupational health. According to Pheasant
(1988), there are three important pieces of infor-
mation needed to be able to choose the best size
that creates compatibility between workers and
machines, namely the body size characteristics of
the user population. From the results of observa-
tions made regarding aspects of human-machine
interaction, there are still many that are not ergo-
nomic, such as the unavailability of a special work
table when doing welding, thus requiring workers
to do welding in a squatting position.

Incompatibility of work conditions in the as-
pect of dis-harmony of human-machine interaction
can also cause workers' lack of understanding of
healthy and safe work attitudes. This less harmo-
nious human-machine interaction condition
causes forced labor attitudes, repeated musculo-
skeletal disorders causing premature fatigue
(Grandjean, 1993; Pulat, 1992; Sanders & McCor-
mic, 1987). Therefore, it is necessary to take cor-
rective steps, including designing a special work-
table according to the size of the worker's body
which can minimize unnatural work posture.

The effect of human-machine interaction on mus-
culoskeletal system disorders according to
Grandjean (1993), broadly speaking, muscle com-
plaints are grouped into two, namely temporary
complaints, muscle complaints that occur when
the muscles receive static loads, these complaints
will immediately disappear when the loading is
stopped, and persistent complaints, permanent
muscle complaints. Even if the loading is discon-
tinued. He’s influenced of man-machine interac-
tion to fatigue. Fatigue for each person is subjec-
tive because it is associated with feelings. The re-
sults of research by the expert state that the state
and feeling of fatigue are functional reactions from
the center of consciousness, namely the cerebral
cortex, which is influenced by two antagonistic
systems, namely the inhibitory system (inhibition)
and the motion system (activation) (Sudiajeng, et
al, 2011).
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5. Conclusion

In general, it can be concluded that most of the
ergonomic aspects have been implemented ac-
cording to the description above in the welding
training program conducted by LPKA Kelas Il
Tomohon, although some aspects of ergonomics
need to be adjusted and adjusted. Based on cal-
culate of REBA score value on 2 welding workers
in LPKA Class Il Tomohon is in welding activity
obtained REBA score value is 11 with action level
4 which states that welding work is very high risk
and REBA score value on material cutting activity
obtained REBA score value 8 with high risks ac-
tion level, so urgent remedial action is needed as
soon as possible.

The proposed improvement of work posture
while working on welding is to redesign the work
station and design work aids based on ergonomic
aspects such as the procurement of work desks
that are in accordance with worker anthropometry
to reduce the risk of non-ergonomic work posture.
And based on observations, the level of lighting is
inadequate for the type of welding work that only
utilizes natural lighting from sunlight to minimize
the level of work errors. In the aspect of work pos-
ture that needs to be considered again, there is
even a need for procurement or planning of work
stations that are by anthropometry so that they do
not require working with forced labor attitudes. It
is necessary to pay attention to aspects of infor-
mation conditions, such as the existence of bulle-
tin boards, occupational health slogans, and the
direction of the evacuation route in the event of a
work accident. Then aspects for hu-man-machine
interaction need to consider how to use the correct
tools work and compliance with work tools to es-
cape from disorders musculoskeletal disorders
and the need for a special work table to work in
accordance with ergonomic working position. As-
pects of social conditions in terms of the use of
PPE, it is necessary to foster an understanding of
the importance of using PPE to avoid work acci-
dents and occupational diseases.

Acknowledgement

Thanks to Head and Employees Special Chil-
dren’s Guidance Institution (LPKA) Class Il Tomo-
hon, North Sulawesi. To my family Father and
Mother, one of them is my sister, Ni Kadek Suryani,

45

who always and continuously supports me and
friends who share ideas, in any case.

Conflicts of Interest

The author declares no conflict of interest.

References

Bridger, R. S. (2003) Introduction to Ergonomics.i
UK:Taylor & Francis

Grandjean, E. (1993) Fitting the Task to The Man, 4th
Edition. London:Taylor & Francis Inc.

Manuaba, A. (2000) Ergonomi, Kesehatan dan Kesela-
matan Kerja. Editor: Sritomo Wingnyosoebroto
dan Stefanus Eko Wiranto. 2000. Proceeding
Seminar Nasional Ergonomi 2000. Surabaya:
Guna Wijaya. P. 1-4.

Mas’idah, E. et al. (2009) ‘Analisa Manual Material
Handling (MMH) dengan Menggunakan Metode
Biomekanika Untuk Men-gidentifikasi Resiko
Cidera Tulang Belakang (Muskuloskeletal Disor-
ders) (Studi Kasus pada Buruh Pengangkat Beras
di Pasar Jebor Demak) Majalah llmiah Sultan
Agung 45(119), pp 37-56

Ministry of Health (2002) Keputusan Menkes No.
1405/MENKES/SK/XI/2002 Tentang Persyaratan
Kesehatan Lingkungan Kerja Prkantoran dan In-
dustri. Jakarta: Misistry of Health.Hanifah, N. et al.
(2021) ‘Hubungan Status Gizi dan Aspek Er-
gonomi Dengan Kejadian Low Back Pain Pada
Pekerja di PT. Varia Usaha Beton’, Window of
Public Health Journal, 1(6), pp. 672—683.

Ministry of Manpower and Transmigration (2011)
PER.13/MEN/2011 Tentang Nilai Ambang Batas
Faktor Fisika dan Faktor Kimia di Tempat Kerja.
Jakarta: Ministry of Man-power and Transmigra-
tion.

Mukhlish, W. et al. (2018) ‘Pengaruh Kebisingan Ter-
hadap Tekanan Darah dan Nadi pada Pekerja
Pabrik Kayu PT. Muroco Jember Jurnal
Kesehatan Lingkungan Indonesia, 17(2), pp 112-
118.

Permatasari, F. and Widajati, N. (2018) ‘Hubungan Si-
kap Kerja Terhadap Keluhan Muskuloskeletal
Pada Pekerja Home In-dustry di Surabaya’, Jour-
nal International Occupational Safety and Health,
7(2), pp 220-239.

Pheasant, S. (1988). Bodyspace — Anthropometry, Er-
gonomics and Design. London — New York — Phil-
adelphia: Taylor & Francis.



| Wayan et al., / Asia Pacific Environmental and Occupational Health Journal (ISSN 2462 -2214), Vol 7 (2): 37 — 46, 2021

Prawira, M. et al. (2017) ‘Faktor yang Berhubungan
Terhadap Keluhan Muskuloskeletal Pada Maha-
siswa Universitas Uda-yana Tahun 2016’, Journal
of Industrial Hygienie and Occu-pational Health,
1(2), pp. 101-118.

Pulat, B,M. (1992). Fundamentals of industrian Ergo-
nomics. New Yersey: Prentice Hall, Englewood
Cliffs.

Putra, B. (2017) ‘Analisa Lingkungan Kerja Fisik Pada
Mahasiswa Teknik Industri Umsida’ Seminar Na-
sional Teknik Industri 2017, pp 8-14.

Sanders, M.S McCormick. (1987) Human Factor in
Engineering and Design. New York: McGrawHill
Book Company.

Suarjana, |.W.G. (2020) ‘Analisis Beban Kerja Maha-
siswa Praktikum Parasitologi di Program Studi
IImu Kesehatan Masyarakat Universitas Negeri
Manado’ Jurnal Ergonomi Indonesia, 6(1), pp 45-
51

Suarjana, I.W.G. (2018) ‘Redesain Alat Pemarut Ke-
lapa Mengurangi Beban Fisiologis dan Meningkat-
kan Produktivitas Kerja Pada Pekerja Industri
Adonan (Luluh) Sate di Desa Kaba-Kaba Ke-diri
Tabanan’, Jurnal Ergonomi Indonesia, 4(2), pp.
39-52.

Sudiadjeng, L. et al. (2011) ‘Analisa Ergonomi Ter-
hadap Kondisi Interaksi Manusia-Mesin Melalui
Pendekatan Partisipatori Pada Bengkel Kayu Ju-
rusan Teknik Sipil Politeknik Negeri Bali (PNB)
Jurnal Teknologi Technoscientia, 3(2), pp 213-220

Suma’mur, P.K. (1982). Ergonomi untuk Produktivitas
Kerja. Jakarta: Yayasan Swabhawa Karya.

Sutjana, 1.D.P. (2015) Aspek Ergonomi Dari Risiko
Psikososial di Tempat Kerja. Denpasar: Universi-
tas Udayana.

Tandirerung, F. et al. (2019) ‘Hubungan Indeks Massa
Tubuh Terhadap Gangguan Muskuloskeletal
Pada Pasien Pralansia dan Lansia di Puskesmas
Mamoniji Palu’, Jurnal Kesehatan Tadulako, 5(2),
pp. 1-17.

Tarwaka. Solochul HA, Bakri, Liliek Sudiadjeng (2004)
Ergonomi untuk Keselamatan, Kesehatan dan
Produktivitas. Surakarta: UNIBA Press.

Warapsari, D. et al. (2014) ‘Hubungan Posisi kerja dan
Waktu Kerja Terhadap Nyeri Pinggang Bawah
(Low Back Pain) Pada Pekerja Pengolahan
Bandeng Presto Kelurahan Bandengan Kecama-
tan Kendal Tahun 2014’ Sistim Informasi Tugas
Akhir (SIADIN).

Zeeb, H. et al. (2017) ‘Traffict Noise and Hypertension
— Result From A Large Case-Control Study. Envi-
ronment Research 2017, 157(1), pp 110-117.

46



