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Abstract

Research on total ergonomics to minimized numbevgook accidents at PB workshop company has beee,do
based on some approach such as: eight ergonoméctasppproach, appropriate technology applicatimh a
SHIP approach. The aim of this study was to findl patensial solutions to minimized work accideridsta
obtained through questionnaire, face to face asking anwering the questionnaire between reseaintmbr
employees, as well as fill in the questionnairetly employees. Result shows that eight ergononpecis
approach, application of appropriate technology @HiP approach in minimized work accidents weredgaind
very good. Total ergonomics approach model revdalear reduction in work accidents. It was suggésto
improve theory and practical kill of the workers togining about total ergonomics approach and pi®sgiafety
equipments to worker who work at dangerous area

Keywords. Ergonomics, workplace accidents, workshop

1. Introduction

Workshop is a place (a building or room) for thenofacture, care/maintenance, repair, modificatéord other
assembly tools and machines. The workshop’s fundtidbroadest sense is to develop human creatisengsh
as to create machines that is perfect for compstermuman life. Each activity in the workshop ldiféerent
characteristic as well as work accidents risk, thegaten the worker’s safety. The main causesofipational
accidents include some factors i.e (&) human famt&nown as unsafe acts (unsafe actions) whiehhiarmful
action of the workers who may be motivated by uaioeasons, forexample: lack of knowledge andsskill
inability to work normally (inadequate capabilitigck of body function due to defects that arevisible (body
defect), fatigue and weariness (fatigue and borédattitudes and behavior that are not safe (urestitede and
habits), confusion and stress of new work who cauitiunderstand the work procedure, not yet madténot
yet skilled the equipment or the new machinesk(tafcskill), lack of concentration (difficulty inancentrating)
on labor when performing work, indifference (ignoca) of manpower, lack of motivation to work (impew
motivation) of manpower, lack of job satisfactidmetattitude or the tendency of hurting his selfoters.
Human factors as the cause of the accident is oftéerred to as human error and is often misundedst
because it is always blamed as the cause of theesmtcThough, oftenly accidents occur becauseméehinery
design errors or work equipment that does nofHit;Environmental factors or known as the unsafaddn of:
machinery, equipment, aircraft, materials, envirental and workplace, work processes, nature of \mokthe
work system. Environment in broad sense can bene@fnot only the physical environment, but alsddiec
relating to the provision of facilities, human eripace past and just before serving, setting tigarization of
work, relationship among workers, economic andtjoali conditions that could interfere with conceiton; (c)
The interaction of human and labor support meatisei€ause of the accident. If the interaction ketwthe two
do not match then it will cause an error that leadsccidents. (d) Work equipment component. Thele/work
equipment must be designed, maintained and usexkyoControl potential hazards can be influenbgadhe
form of equipment, size, severity of equipment, rap@ comfort, and strength necessary to use oratpe
equipment and machinery. These variables affectirttezaction between workers and work equipmentiuse
Variables other equipment that is important in tbeognition of potential hazards including potenbiperating
speed and mechanical hazards; (e) Work environommponent. Particular consideration should be gieehe
work environment factors (such as the layout orlélyeut of the room, cleanliness, light intensigmperature,
humidity, noise, vibration, ventilation and othaNJhich may affect the comfort, health and safetyofkers; (f)
Work organization. Behavioral safety managemerihénfuture is a very important variable in the depenent
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of safety programs in workplac8tructure of work organization that promotes coapien between employees
for recognition and control potential hazards waifflect the behavior of workers positively, Suci(i2816),Brake
and Bates (2011), Christopherson (2005), GreeMandden Broek (2004).

To reduce the number of accidents at the compavgrkshop in this research, a total ergonomic apgreach
as reactive approach, a systemic, holistic, inseiglinary and participation (SHIP) 'built-in' invery
intervention based on the concept of appropriathrielogy, (Manuaba (2001). Selection of appropriate
technology which encouraged any improvement shd@dreviewed in six criterias: technical, economical
ergonomic, social, cultural, energy saving and remwhentally friendly, Shahnavaz (2000), Hyperphysic
(2005), Monteiro and Alucci (2005), Moran and Eps{@006). Application of total ergonomic approafows

in bargaining the process to obtain an optimal wuaylconditions. Therefore it needs participatioratifparties

in the production process to determine the priooityimprovement that can provide optimal resultsl @an
ultimately minimize accidents. After that probletosminimize workplace accidents in the company whdp
can be formulated. Also, how to analyze the workd #&lentify potential solutions addresses to wakpl
accidents in the company workshop could be done.

The purpose of this study is to minimize workplaceidents in the company workshop, analyze the svarid
identify potential solutions addresses to workplaceidents in the company workshop with total ecgoic
approach.

2. MaterialsAnd M ethods

Population. The population in this study was allrkess at the company's workshop PB. (a). Samples si
Sample size was determined purposively in accomavith the purpose of research. In this study, steple
compose of workers who meet the criteria of theman({b). Gender male (c). Age 20-50 years (d) gHel55-
180 cm (e). Healthy physically (f) Willing to besabject of study to completion; (g). Experiencec agorker at
least 1 year.

The research location is PB Company Worksi®apTrenggana Road, Penatih village, East Denfaistict, is

a company workshop that produced machines for algmi@l postharvest, agricultural processing, slici
machine, mixing machine, wood lathe, machine fonafiacturing organic fertilizers and various kindssbarp
appliance based iron/steel, both for domestic aisesr daily life as well as for collection or arhural activities.

Stages of total ergonomic approach is : (1). Erguns extension service in the workplace by showvgrablems
directly, and give examples for improvements tk&oally and practically in the workplace; (2) dgisimple
focus group discussions (FGD), by sitting in aleirim the workplace; (3) measure worker’s anthroptin
using percentiles, through the highest and loweskers in the workplace. They are invited to try the size
that may still be acceptable to all workers; (4jisg of work attitude, by making changes to wotdti®ns, work
environment, placement of equipment in stages ab workers feel comfortable. Changes in attitudened
gradually to obtain the optimal changes, that caratcepted by any worker. This needs to be donevery
worker, since the size, attitude and characterachevorker was different; (5) menu settings, widvérs that
can be accepted, sufficient portion received bykexs, using domestic household measurement sualpkse,
a spoon, a large glass, and others; (6) informdimard displays, using simple materials and thereize was
big enough to read clearly by worker who sittingHast from the information board; (7) arrangemémtisreak
and working time, placement of working equipmemtket adequate enough tools and material, so workers
automatically stand up, changed position and wialkake tool, so there is a chance for relaxation

Focus group discussion were held every week faetimonths every Monday, do interviews to each waotde
obtain information for research purposes throughstion and answer face to face. The questionnaim&ains a
set of questions posed on workers as respondefilisitcand answered. Tools such questionnairbddilled are
closed. Filling out this questionnaire conductedotmtain feedback related to the total ergonomitsted

research, and employee work accidents. Beforeusésl to analyze the effects of ergonomic apprdacthis

study, the validity, reliabilityof the data werested. Processing and analysis of data done onotin@uter with

SPSS 22 version.

3. ResultsAnd Discussion

3.1 Characteristics of Research Subjects
Characteristics of the study subjects such shoviralote 1.
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Tabel 1. Subject Characteristics of the Study

Variable Minimum Maximum Average SD
Age (years) 18.00 40.00 26.50 7.74
Weigh (kgs) 58.00 72.00 64.90 3.30
Height (cms) 160.00 175.00 166.75 3.72
Work experience (years) 1.00 18.00 6.40 6.07

Table 1. shows the characteristics of the dataneasally distributed. Number of subjects / studynpe was 20
with age ranged between 18 to 40 years. The reagecategories as productive age in which theaigypaf
muscle strength and physic was optimum for actiintyaccordance with the demands of work requirgus T
statement is strengthened by Grandjean (1988), tku(2005), Wargocki, Wyon and Fanfeer (2004), thedk
muscle strength for both men and women reacheddegtwges 25 to 35 years.

Weright of the subjects rangédtween 58 to 72 kg, and height were in the rarigk60 to 175 cm. Aryatmo
(1981) states that difference between height angdhwecan be used to calculate the ideal weightpubh
reducing the height by 100 + 10% (reduction yiel@pe result of the calculation formula shows thatly
weight of the subjects in this study approacheddbal weight Robert,Waller and Caine (2007).

Weight of the subjects ranged between 58 to 72akg, height were in the range of 160 to 175 cm. #nga
(1981) states that difference between height andhwvecan be used to calculate the ideal weightpubgh
reducing the height by 100 + 10% (reduction yieltlhe result of the calculation formula shows thatly
weight of the subjects in this study approacheddkal weight.

3.2 Total ergonomic approach to minimize workplace accidents

To minimize worker’s work accidents at the compawyrkshop PB, total ergonomics approach has beemntak
through focus group discussion (FGD) activitiessrgvMonday for 3 months (August, September and Igato
2016). At the end of the FGD activities, workersamples were given questionnaires to be answereslltR
shown through interpretation of the eight ergonoasipects questions were as follows:

1. Body Size, height and weight: The larger the siza person's body

2. The greater the caloric needs despite the ageegamd activity which has the same

3. Age: The youth age, relatively requires more caeand nutrient substances than adult or old age

4. Gender: Male generally needs more calories thanemom

5. Activity / activities: Hard work requires more caks and protein than medium and light work

6. Condition certain body: Workers who are recoverirgm illness need more calories and nutrients than
before the illness

7. Environmental conditions: In the rainy season reggumore calories than in summer

8. Hard work: cutting plate / steel, weld, assembtpinéng muscle exertion.

9. Muscle contraction will accelerate fatigue and stalmuscle disturbance which cause muscle pain

10. Working attitude should be pursued in a naturaltipos so that isn’'t caused a forced work attitutiat

exceeded the ability of the body's physiologic

11. The forced work attitude occurred, while handlitignsporting, lifting, sitting or standing for lotigne

12. Unnatural work attitude will cause musculoskeletslorders, premature fatigue, decrease in actauitg
motivation

13. Interaction between workers with working tools slkidue considered.

14. Microclimates: the microclimates at the workshopsvedfected by temperature and humidity; suboptimal
microclimate will cause sweating and acceleratig figt

15. Lack of air movement due to bad ventilation systgives a bad taste in caused uncomfortable body
condition

16. Noise in the workplace / workshop can reduce cotnfension in the workplace will accelerate fatigurel
can reduce labor productivity.

17. Good lighting allows workers to be able to see digjelearly, quickly without unnecessary effort, the
other side unfavorable lighting resulting in meritdigue, eyestrain thus decreasing the efficiesfoyork

18. Work time arrangement is closely related to workaability, task demands and the work environment.
Lower task demands compared to the worker's capahiilll yield boring, but high task demand beyond
the capability of the worker can lead to premafatgue and ultimately degrade the quality of work

19. Two-ways communication involving any part which rislated to every stage of the process through
thoughts, ideas, messages and views contributittrmake them all have responsibility for the resut be
achieved.
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20. Workers will feel secure when their family conditjofamily relationships, among workers and between
supervisors and employee occurred harmoniously

Tabel 2. Interpretation of Worker/Samples to Anyhe 21 Ergonomical Aspect Questions

Question Minimum Maximum Average SD Intrepretation
1 4.00 5.00 4.50 0.51 Very Good
2 4.00 5.00 4.25 0.44 Very Good
3 3.00 5.00 3.95 0.68 Good
4 4.00 5.00 4.70 0.47 Very Good
5 4.00 5.00 4.10 0.30 Good
6 4.00 5.00 4.68 0.47 Very Good
7 4.00 5.00 4.20 0.41 Good
8 4.00 5.00 4.25 0.44 Very Good
9 4.00 5.00 4.45 0.51 Very Good
10 4.00 5.00 4.10 0.30 Good
1 4.00 5.00 4.10 0.30 Good
12 3.00 5.00 3.94 0.70 Good
13 4.00 5.00 4.55 0.51 Very Good
14 4.00 5.00 4.40 0.50 Very Good
15 4.00 5.00 4.75 0.44 Very Good
16 4.00 5.00 4.30 0.47 Very Good
17 4.00 5.00 4.85 0.36 Very Good
18 3.00 5.00 3.95 0.68 Good
19 4.00 5.00 4.70 0.47 Very Good
20 4.00 5.00 4.40 0.50 Very Good
21 4.00 5.00 4.40 0.50 Very Good

21. The interaction of workers with machinery and woekuipment were in accordance with body
anthropometry or the size of each part of the wdskbody, which will create harmony between the
machine and the workers.

Workers/samples interpretation to the 21 questidresgonomical aspect were shown in Table 2 above

Worker / samples answers to the question abowdpécation of appropriate technology were aofol:

1. It can be done using owned technology

2. Easy to work with, to be repaired and to maintain

3. Safe. and strong

4. The quality of the result is good

5. Efficient in material need

6. Cost efficiency

7. Effective used of materials

8. Material used easy to be acquired

9. Using a versatile construction system

10. More profitable

11. Natural air movement and lighting which distribudenly, optimized by making goagntilation.
12. Minimizing workplace accidents due to temperaturé aoise
13. Skills workers about occupational health and safeproved
14. All activities in the shop ergonomic principles dam justified
15. The use of energy (primary) cultivated in relatwklw numbers
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16.

17.

18.

Things to consider in designing energy-efficientripdace, among others: pasilitas workplace, proper
lighting arrangement.

Setting the layout, functions and rules of traditimptimally follow the values, religious customsgliefs
and needs of users

The activities and the effect of the use of materia order to pay attention to the environment or
environmentally friendly.

Workers/samples interpretation to the 18 questioer® shown in Table 3

Worker/samples answers which express through irgtafion to SHIP approach questions were as follows

1.
2.

© N o oA~

The approach will be used in these activities ar@ccordance with government policy

The approach used in this activity, make workemremunderstand about workplace accidents and its
consequent.

The approach used in this activity increases wom@tivation in a career in the field of workshop

The approach used in this activity makes intensengonication among the workers

The approach used in this activity pay attentiofattors faced by workers

The approach used in these activities pay attemdiather factors

The approach used in this activity involves marscigilines

All workers are involved in planning, implementiagd evaluating activities at the company workshop

Workers/samples answer express through interpoetédithe 8 SHIP approach questions were showalteT
Tabel 3. Interpretation of Workers/Samples to Anme&tion Concerning Appropriate Technology Applicati

Question Minimum Maximum Average SD Intrepretation
1 4.00 5.00 4.30 0.47 Very Good
2 4.00 5.00 4.25 0.44 Very Good
3 4.00 5.00 4.75 0.44 Very Good
4 4.00 5.00 4.40 0.50 Very Good
5 4.00 5.00 4.10 0.30 Good
6 4.00 5.00 4.75 0.44 Very Good
7 4.00 5.00 4.40 0.50 Very Good
8 3.00 5.00 4.05 0.60 Good
9 4.00 5.00 4.15 0.36 Good
10 4.00 5.00 4.30 0.47 Very Good
11 4.00 5.00 4.45 0.51 Very Good
12 4.00 5.00 4.85 0.36 Very Good
13 4.00 5.00 4.40 0.50 Very Good
14 4.00 5.00 4.85 0.36 Very Good
15 4.00 5.00 4.30 0.47 Very Good
16 4.00 5.00 4.10 0.30 Good
17 4.00 5.00 4.80 0.41 Very Good
18 4.00 5.00 4.15 0.36 Good
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Table 4. Interpretation of workers/samples to eadhP approach questions

Question Minimum Maximum | Average SD Intrepretation

1 4.00 5.00 4.25 0.44 Very Good
2 4.00 5.00 4,55 0.51 Very Good
3 4.00 5.00 4.25 0.44 Very Good
4 4.00 5.00 4.15 0.36 Good

S 4.00 5.00 4,55 0.51 Very Good
6 4.00 5.00 4.45 0.51 Very Good
7 4.00 5.00 4.15 0.36 Good

8 4.00 5.00 4.25 0.44 Very Good

3.3 Total Ergonomic Approach Model, Minimize Work Accidents in Workshop Company

SPSS version 22 sofwere was used for total ergan@mpproach model in this study, through the follogyvi
stages: distribute questionnaires to workers/sasnpled collect the worker/samples answers whichessp in

the interpretation to questions on work accidenttviconsists of government policy, conditions ofpdmyment,

working conditions and working facilities.

The questions of the government policy were a®Wst

1. Act of workforce jobs, especially regardinghalth and safety at work, not yet available

2. The regulations on the implementation of octiopal safety and health, not yet available

3. Control and legal actions for companies thabignthe laws and regulations applicable for octapal
safety and health have not been there even ifdlrezists but is not applied strictly.

All the 3 questions were answered and express ghrawrkers/samples interpretation as shown in Table
Tabel 5. Interpretation of Workers/Samples to Augstion About Government Policy

Question Minimum Maximum | Average SD Intrepretation
1 4.00 5.00 4.45 0.51 Very Good
2 2.00 4.00 3.40 0.68 Uncertain
3 4.00 5.00 4.45 0.51 Very Good

The questions concerning to the work conditionsevees follows:

AR A o

Non-availability of work manual instructionsogedures

The type of physical work is very dangeroud,lack of safety facilities

Standard of working less precise and the implation was also not appropriate

Little working convenience due to lack of aabie elements supporting work safety and comfort

Lack of control, evaluation and maintenancevorking tools on a regular basis

Workers/ samples interpretation to the 5 questadivgork condition were answered, and shown in &dbl

Tabel 6. Interpretasi pekerja/sampel dari masiaging pertanyaan kondisi pekerjaan

Question Minimum Maximum Average SD Intrepretation
1 4.00 5.00 4.45 051 | Very Good
2 2.00 4.00 3.40 0.68 Uncertaint
3 2.00 3.00 2.60 0.50 Not Good
4 3.00 4.00 3.70 0.47 Good
5 3.00 5.00 3.95 0.51 Good

Questions concerning to labor conditions were Hevis:

1. Worker’s skills about occupational, health aafety was low

2. Worker’s physical health conditions were natrar

3. Mental health conditions such as low motivationhealth and safety at work and the high degriee o
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4. Addiction to smoking, and alcohol
Worker/samples interpretation to the 4 questionevamswered, as shown in Table 7.
Tabel 7. Interpretation of Worker/Samples to AWprk Condition Question

Question Minimum Maximum Average SD Intrepretation
1 2.00 3.00 2.30 0.47 Not Good
2 2.00 3.00 2.25 0.44 Not Good
3 2.00 4.00 3.40 0.68 Uncertaint
4 3.00 4.00 3.70 0.47 Good

Questions concerning working facilities were atofok:

1. Availability of facilities that are sufficiengjgantity and quality)

2. Conditions of work are less comfortable

3. Unavailability of accident insurance facility

4. Non-availability of health facilities and cliicompanies

5. Lack of training and dissemination on the impoce of safety among workers
Worker / samples interpretation to the 5 questisese answered, as shown in Table 8.
Tabel 8. Interpretation of Worker/Sample to AnyM/&acility Question

Question Minimum Maximum Average SD Intrepretation
1 4.00 5.00 4.45 0.51 Very Good
2 2.00 4.00 3.40 0.68 Uncertaint
3 4.00 5.00 4.20 0.41 Good
4 2.00 3.00 2.30 0.47 Not Good
5 2.00 3.00 2.60 0.50 Not Good

Based on Table 6, 7 and 8, good and very goodpirgtation of worker / samples to total ergonomiprapch in
this study could minimize workplace accidents takeos at the PB workshop company. It is in accocgavith
Sucipta (2004), Artayasa (2007), Purnomo (2007)athaka (2007), Sajiyo (2008) and Rolles (2008)Sitapa
(2016). Application of total ergonomic approach haen implemented in some workplaces and industigs
well as research conducted by

Total Ergonomics Approach Model minimized work aggits at workshops company as shown in the follgwin
figure
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Figure 1. Eight Ergonomical Aspects Model
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Figure 4. Total Ergonomics Approach Model

5. ConclusionsAnd Recommendations

Conclusion

From the results and discussion can be concludadworkplace accidents minimizeation in the worksho
company were as follows:

1. That eight ergonomic aspects approach, applicatif appropriate technology and SHIP approach in
minimized work accidents were good and very good.

2. Total ergonomics approach model reveal a lineduction in work accidents.

Recommendations
To improve theory and practical kill of the workers tygining about total ergonomics approach and pievi
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safety equipments to worker who work at dangeroea a
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