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COMMUNITY EMPOWERMENT THROUGH ERGONOMICS
TRAINING WITH LOCAL WISDOM ORIENTED
TO IMPROVE QUALITY OF SCULPTOR HEALTH IN
THE PELIATAN VILLAGE, UBUD, GIANYAR,
BALI-INDONESIA
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Background: Until recently, data applied for reference of Balinese workers in their work stations and
processes, including anthropometric data still applying secondary data source from literature review.
This was probably inappropriate due to different size, since the literature data generally on the basis of
western size of anthropometry. The objective of this research, therefore, was to establish community
empowerment through ergonomics training with local wisdom oriented to improve the sculptor health
care quality and productivity. Ergonomics training through workshops conducted with a systemic,
holistic, interdisciplinary, and participatory (SHIP) approach. The training is done to make people
aware of the work as a sculptor that is very important to apply ergonomics in the workplace. The
results showed that ( a) participants judge that ergonomics workshop can open their insights about the
importance of the application of ergonomics in the workplace, (b) work equipment is not in
accordance with sculptor anthropometric, (c) inadequate working conditions, because the workers
were exposed to noise working tool more than 80 decibel and the room temperature exceeds 340C
and work a lot of cockroaches and rats roam, and (d) the data of sculptor health quality is very poor,
increase the workload at about13.5 %, musculoskeletal complaints at about 41.3 % , and fatigue at
about 46.8 % ( p < 0.05 ) between before and after working. That means the work is very necessary
sculptor redesigned in order to achieve comfort, safe, healthy, effective, and efficient of working
conditions. It can be concluded that the ergonomics training with local wisdom oriented is required in
an effort to implement the principles of ergonomics to achieve adequate health care quality sculptors
and maximum productivity.
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INTRODUCTION physiologically — not cause  musculoskeletal

In the design of work stations and processes,
until now there has been reference to the
anthropometric data of existing workers in areas
where they are active. Commonly used as a
reference is that of the secondary data source
readings literature or relevant are generally still
using the size of the west people. To overcome
these problems is necessary to explore the basic
data that will be used as a reference in making
ergonomic work station design. In addition,
through a systemic, holistic, interdisciplinary and
participatory (SHIP) approach will materialize
station design and work processes that are
technically in accordance with the workers and
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complaints, did not result in the workload is too
heavy and can slow down the appearance of
fatigue."®  Anthropometry is the size and
proportions of the human body that have practical
benefits to determine the size of the seating area, a
work desk, reach, grip, space, and limits joint
movement.* If examined the relationship between
the tools, the human family and their work, the
anthropometric data will be required to obtain a
match between the size of themselves with the
tools used. Is still not widely used anthropometric
measured in the design of the instruments of labor
and the workplace, these anthropometric when in
fact been used by the Balinese during build houses
and work equipment by using asta kosala-kosali
and asta bumi similar to the concept of
anthropometry. In addition, the concept embodied
in the Tri Hita Karana, pamali concepts and Hindu
Ayurveda Medical Sciences is also used as a
reference in the repair station and work processes

www.balimedicaljournal.org or www.ojs. unud.ac.id 157



http://www.balimedicaljournal.org/

Bali Medical Jouwrnal (Bali: Med.. J.) 2014, Volume 3, Number 3: 157-160

in small industries associated with healthcare
quality and productivity parameters. It is wisdom
that can be applied in society with reference to the
principles of ergonomics.

The application of ergonomics that workers
always strive for healthy, safe, and comfortable in
the process is an urgent work to be carried out and
should be implemented as soon as possible." If
this is ignored, then the quality of the health of
workers believed to be disrupted and can lead to
deformities in the body organs and ultimately will
reduce the productivity of labor. One way that can
be taken so that the workers engaged in the
activities in a small industry remains in a healthy
condition, safe, convenient, effective, and efficient
as well as high productivity is needed ergonomics
rules based on local wisdom in the conduct or
activity in the workplace.

Based on the background of the problem can
be made formulation of the problem: (1) Is
community empowerment through training of local
wisdom oriented ergonomics can be used as a
reference in improving the quality of health
sculptor?; (2) What was the condition of equipment
and work environment that accompanies sculptor
during work?; (3) How is the quality of health
sculptor seen from fatigue, musculoskeletal
complaints, and the workload between before and
after working?

MATERIAL AND METHOD

The study population was a sculptor in
Peliatan village numbering 107 people. Of these 30
were randomly selected as a sample with
multistage random sampling technique. This
experimental study using pre and post-test group
design.

Independent variable is the empowerment of
communities through training of ergonomics with
local wisdom oriented and dependent variable is
the quality of the assessed health of the workload,
musculoskeletal complaints, and fatigue sculptor.
Data were analyzed descriptively by finding the
mean and raw intersection, then tested different
paired t test at a significance level of 5%, because
the data are normally distributed.

RESULTS AND DISCUSSION

The quality of health sculptor assessed
workload,  musculoskeletal —complaints, and
perceived fatigue before and after work. The results
of the data analysis are presented in Table 1.

Table 1
Results of Data Analysis Health Quality Sculptor
. Working Changes
Variable Before After (%)
Workload — 80.93+5.93  91.82+3.93 1350  0.0001
MC 20.80+0.97  42.10+1.89  41.30  0.0001

Fatigue 31.30+0.65 45.94+1.56 46.80 0.0001

MC= Musculoskeletal complaints
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Quality health sculptor assessed from changes
in heart rate, fatigue, and musculoskeletal
complaints can be used as a reference in improving
the working conditions of a process that begins
with local knowledge oriented ergonomics training.
It needs to be done so that the sculptor can be
empowered in particular in terms of scrutiny of the
health  and environmental conditions that
accompany them while working. In this case, it was
found that the quality of health sculptor very
alarming and accompanied by inadequate
environmental conditions.

Workload

The study's findings indicate that community
empowerment through training ergonomic oriented
with local knowledge is indispensable in order to
reduce the workload of the sculptor. It could be
said, because it turned out after working sculptor
workload increased by 13.5% (p< 0.05). Percentage
increase in workload is relatively large, indicating
that the application of active rest, adjustment of
anthropometry with working equipment, the
improvement of the working environment and the
attitude is very necessary to be implemented in
order to reduce the workload significantly. It needs
to be done so that the sculptor can work effectively
and efficiently, along with environmental
conditions that are comfortable, healthy, and safe.

These findings are similar to the findings of
other researchers, namely: (a) Arimbawa (2009)
reported that work equipment is ergonomically
redesigned to reduce the workload of coconut oil
makers in Dawan sub district, Klungkung was
14.69%, (b) Artayasa (2007) reported that total
ergonomics approach to be lifting process of
coconut can reduce the workload of 10.61 %; (c)
Purnomo (2007) reported that a working system
with a total ergonomics approach to reduce the
workload of workers in the pottery industry in
Bantul Kasongan of 21.69% ; (d) Sajiyo (2008)
reported that the workload roll artisan hand-rolled
cigarettes in Kediri, East Java, decreased by
20.81% (p< 0.05) after redesigning the place and
system of work with ergonomics intervention; (e)
Josephus (2011) reported that the workload of
fishermen in South Minahasa, North Sulawesi
decreased by 53.56% after ergonomics intervention
in the process of fishing with purse seine; (f)
Widana, et al (2012) reported that the workload of
vegetable farmers decreased by 18.67% after the
implementation of ergonomics in the processing of
agricultural loose soil in Tabanan Bali.>**

Musculoskeletal Complaints

The study findings suggest that community
empowerment through training ergonomic with
oriented by local knowledge is indispensable in
order to reduce musculoskeletal complaints
sculptor. Said, because it turned out after working
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sculptor musculoskeletal complaints increased
41.3%  (p<0.05). Percentage increase in
musculoskeletal complaints are relatively large,
indicating that the application of active rest,
anthropometric  adjustments  with  working
equipment, the improvement of the working
environment and the attitude is very necessary to
be implemented in order to reduce musculoskeletal
complaints significantly. These findings are similar
to the findings of other researchers such as : (a)
Purnomo (2007) reported that workers in small
industrial  potters in  Bantul Kasongan
musculoskeletal complaints decreased by 87.80%
(p <0.05) after application of a working system
with total ergonomics approach, (b) Artayasa
(2007) reported that female workers in lifting
process of coconut can reduce musculoskeletal
complaints by 10.61% after total ergonomics
approach applied; ( ¢ ) Sajiyo (2008 ) reported that
musculoskeletal complaints roll artisan hand-rolled
cigarettes in Kediri, East Java, a decrease of
66.94% was observed from the motion of the head,
61.52% seen from shoulder motion, and the
81.75% seen from upper limb motion (p<0.05),
after redesigning the place and system of work with
ergonomics intervention; (d) Arimbawa (2009) also
reported that musculoskeletal complaints of
coconut oil makers in Dawan Klungkung decreased
by 26.17% (p<0.05) after work equipment is
ergonomically redesigned; (e) Surata (2011)
reported that the cultivation of seaweed farmers in
the village of Nusa Penida has decreased
musculoskeletal complaints by 56.15% (p<0.05)
after redesigning seaweed dryer and the system
works; (f) Josephus (2011) reported that
musculoskeletal complaints of fishermen in South
Minahasa, North Sulawesi decreased by 53.55%
after ergonomics intervention in the process of
fishing with purse seine ; (g) Suardana (2012)
reported that the ergo - architecture can reduce
musculoskeletal complaints of 2.22% of workers in
the use of building ergonomics ; (h) Widana, et al
(2012) reported that musculoskeletal complaints
vegetable growers decreased by 14.27 % after the
implementation of ergonomics in the processing of
agricultural land in Tabanan, Bali, and (i) Sudarma
(2012) reported that musculoskeletal complaints
aligning Balinese gamelan decreased by 21.87%
after application of software design and redesign
GAENet ergonomic work station.®™

Fatigue

The study findings suggest that community
empowerment through training ergonomic oriented
with local knowledge is indispensable in order to
reduce fatigue sculptor. It could be said, because it
turned out after working sculptor fatigue increased
by 46.8% (p<0.05). Percentage increase in fatigue
relatively large, indicating that the application of
active rest, anthropometric adjustments with
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working equipment, repair work environment and
attitude is very necessary to be implemented in
order to reduce the workload significantly. It was
done to address the inadequate working conditions
and an attempt to introduce the concepts of
ergonomics relevant to local wisdom embraced by
the local community, for example: should not work
when the sun is directly above the head (tengai
tepet), may not work when sunset (sandyakala ),
and when the work required to pray first to invoke
God 's blessing in the hope that his work useful for
many people and metaksu. The findings are similar
to reports of other researchers, such as: (a)
Purnomo (2007) reported that workers in small
industrial potters in Bantul Kasongan fatigue
decreased by 77.50% (p<0.05) after application of
a working system with total ergonomic approach,
(b) Artayasa (2007) reported that musculoskeletal
complaints of female workers of coconut carrier in
Semaja Antosari Tabanan decreased by 53.97%
after total ergonomics approach applied; (c)
Arimbawa (2009) also reported that
musculoskeletal complaints in coconut oil makers
Dawan Klungkung decreased by 25.83% (p<0.05)
after working equipment is ergonomically
redesigned; (d) Surata (2011) reported that the
fatigue of cultivation of seaweed farmers in the
village of Ped Nusa Penida decreased by 50.84%
(p<0.05 ) after redesigning seaweed dryer and the
system works, and (e) Josephus ( 2011) reported
that fatigue of fishermen in South Minahasa, North
Sulawesi decreased by 16.15% seen from general
fatigue category, 19, 96% of category fatigue
causes by activity, 11.70% seen from exhaustion
motivation, and 14.53% was observed from
physical exhaustion, after ergonomics intervention
in the process of fishing with purse seine; (f)
Widana, et al (2012) reported that fatigue vegetable
growers decreased by 13.06% after the
implementation of ergonomics in the processing of
loose of agricultural land in Tabanan Bali, and (g)
Sudarma (2012) reported that fatigue aligning
Balinese gamelan decreased by 28.57% after
application of software design and redesign
GAENet ergonomic work station.®™*°

CONCLUSIONS AND RECOMMENDATIONS

Based on the results and discussion, it can be
concluded : (1) ergonomics training with local
wisdom oriented is required in an effort to
implement the principles of ergonomics to achieve
adequate health care quality and productivity
sculptor maximum employment, (2) work
equipment and environmental conditions that
accompany sculptor during work needs to be fixed
so that a sculptor can work more effectively and
efficiently, safe, comfortable, and healthy, and (3)
the quality of health sculptor is very alarming,
because an increase in the workload of 13.5%,
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fatigue by 46.8% , and musculoskeletal complaints
by 41.3%.

Suggestions that seem essential to be submitted are:
(1) that workers in small industries examine the
working conditions in terms of ergonomic
approach combined with relevant local knowledge,
(2) the application of local knowledge that is
relevant to the concept of ergonomics should be
maximized in order to achieve satisfactory results
associated with attempts to improve working
conditions begins with training, and (3) the
application of the concept of ergonomics based on
local wisdom should have been done early, in order
to achieve a healthy working conditions, safe,
comfortable, effective, and efficient, and the
highest of productivity would be achieved.

REFERENCES

1. Manuaba, A. 2006. Aplikasi Ergonomi dengan
Pendekatan Holistik Perlu, Demi Hasil yang
Lebih Lestari dan Mampu Bersaing. Jurnal
Sosial dan Humaniora, 01(03), 235-249.

2. Azadeh, A., Fam, M., Garakani,M.M. 2007. A
Total Ergonomis Design Approach to Enhance
the Productivity in A Complicated Control
System. Journal of Information Technology.
6(7), 1036 — 1042.

3. Ercan, S., & Erdinc, O. 2006. Challenges of
Leardership in Industrial Ergonomis Projects.
Journal Istanbul Ticaret Universitesi Fen
Bilimleri Dergisi. 5(9), 119 — 127.

4. Grandjean, E. 2007. Fitting the task to the Man.
A Textbook of Occupational Ergonomis. 4th
Edition. London: Taylor & Francis.

5. Arimbawa, | M.G. 2009. Redesain Peralatan
Kerja secara Ergonomis Meningkatkan Kinerja
Pembuat Minyak Kelapa Tradisional di
Kecamatan Dawan Klungkung. Disertasi.
Program Pascasarjana Universitas Udayana
Bali.

6. Artayasa, N. 2007. Pendekatan Ergonomi Total
Meningkatkan Kualitas Hidup Pekerja Wanita
Pengangkut Kelapa di Banjar Semaja Desa
Antosari Tabanan Bali. Disertasi. Program
Pascasarjana Universitas Udayana Bali.

7. Surata, | W. 2011. Redesain Alat Pengering dan
Sistem Kerja Meningkatkan Kinerja Petani dan
Mutu Rumput Laut di Desa Ped Nusa Penida.
Disertasi. Program Pascasarjana Universitas
Udayana Bali.

8. Purnomo, H. 2007. Sistem Kerja dengan
Pendekatan Ergonomi Total Mengurangi
Keluhan Muskuloskeletal, Kelelahan, dan
Beban Kerja serta Meningkatkan Produktivitas
Pekerja Industri Gerabah di Kasongan Bantul.
Disertasi. Program Pascasarjana Universitas
Udayana Bali.

9. Sajiyo, 2008. Redesain Tempat dan Sistem
Kerja dengan Intervensi Ergonomi
Meningkatkan Kinerja Tukang Giling Sigaret

P-ISSN.2089-1180, €-ISSN.2302-2914

Kretek Tangan pada Industri Rokok “X” di
Kediri Jawa Timur. Disertasi. Program
Pascasarjana Universitas Udayana Bali.

10.Josephus, J. 2011. Intervensi Ergonomi pada
Proses Penangkapan lkan dengan Pukat Cincin
Meningkatkan  Kinerja dan Kesejahteraan
Nelayan di Amurang Kabupaten Minahasa
Selatan Provinsi Sulawesi Utara. Disertasi.
Program Pascasarjana Universitas Udayana
Bali.

11.Widana, K. Adiputra, N. Sutjana, | D.P. dan
Sutajaya, | M. 2012. Redesign Tractor for Soil
Treatment Decreases Productions Cost and
Increase Productivity, Health of Workers in
Agricultural Industry. Proceeding of the Second
International Conference of Southeast Asian
Network of Ergonomics Societies. Ed.
Halimahtun.

12.Suardana, | P.G.E. 2012. Pendekatan Ergonomi
dalam  Perancangan  Arsitektur  (Ergo-
Arsitektur) Meningkatkan Kenyamanan dan
Kinerja  Pengguna.  Disertasi.  Program
Pascasarjana Universitas Udayana Bali.

13.Sudarma, M. 2012. Desain Piranti Lunak
GAENet dan Redesain Stasiun Kerja yang
Ergonomis Meningkatkan Kinerja Penyelaras
Gamelan Bali. Disertasi. Program Pascasarjana
Universitas Udayana Bali.

14. Adiatmika, | P.G. 2007. Perbaikan Kondisi
Kerja dengan Pendekatan Ergonomi Total
Menurunkan Keluhan Muskuloskeletal dan
Kelelahan serta Meningkatkan Produktivitas
Perajin Pengecatan Logam di Kediri Tabanan.
Disertasi. Program Pascasarjana Universitas
Udayana Bali.

15. Artayasa, N. 2006. Total Ergonomis
Application of Women Coconut Handler.
Proceeding Ergo  Future, International
Symposium on Past, Present and Future
Ergonomis, Occupational Safety and Health.
Ed. Adiatmika & Dewa Alit Putra. Denpasar:
Department of Physiology, Udayana University.

16. Khalid, M., Alvin W. Y., Martin G. H., Tek
Yong Lim. Publisher Damai Sciences ISBN
978-983-41742.

This work is licensed under
a Creative Commons Attribution

www.balimedicaljournal.org or www.ojs. unud.ac.id 160



http://www.balimedicaljournal.org/

