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Working Position Improvement by Adding Supporting Tool
Redneed Subjective Complains and Increase Productivity of
Weavers in Tenganan Village Karangasem Regency
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ABSTRACT

Dackground Pegrinsingan weaving products is a part of handicraft o home industey They are still conleased
at present and produced by simple technology with hand in hand “This activity a3 a businers of income from
the most of women i Tenganan village of Manggis sub disteict, Karangasem Regency A work pouition
with no planned well and they do not use a tool instruments for helping their working correctly, it 15 caused
a subjective complamts of the workets so the production is not maximally and will cause the productivity
of the workers come down, Woven products workers 1s requited a carefulness and neatness of the workers,
by long situng position on the flour covered by something material 1t 1s not aware of this problem into the
anatomy and physiology of the workers and they will have a lot of complaint, sick, or pain on their next,
hand, low back, anus, thigh, eyes. It is caused static work load frequently, 80 that they will be to come a
decrease activity and low motivation, it's activity and the wotk is not done efficient and effective

Objective The variable that is measured in this study is decrease workload, subjecuve complaimt, work
efficiencycy (long work), and work productivity

Methods The research has been studied to the sixteen weaving workers that were chosen without rules
with treatment by subject program with cross over design, its analyses unit considering group variance [t
has been intervened by work positions with supporting tool for instant *peliper, unglik, por (supported by
sponge) .barble, and using eyes glasses and group workers.

Results This study is analyzed by t-paired, and there is a significant work load reduction (p< 0.005), which
is the pulse of the workers come down from 89.62 beats per minutes to be 82.56 beats per minutes (£5.60)
in the same of the light work load category. The subjective complaints of the work load come down showed
significant value (p< 0.005) that is from Nordic body map score 56.92 (16.14) 10 be 28 86 (7.32). By the
efficient work 7 hours a day with support tools, 1t 18 to be come the producuvity increase (0.34%) and work
productivity (7.9%) significantly (p< 0.005).

Keywords: Woven supporting tools; subjective complaint; productivity; Pegringsingan weavings

INTRODUCTION

Pegringsingan weavings is an heritage home
industry which combines art and simple technology fully
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produced by hand. To make Pegeringsingan weavings
i1s the job of some of women in Tenganan village, in
Manggis sub-district, Karangasem regency Based on
preliminary survey, the weaving process 1s done by
women warkers by themselves, starting from making
the threads, coloring, and weaving Weaving 1s a manual
job using muscle power, the body locomouve organs, by
sitting on the floor, with simple mat, and legs straight to
the front
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An unwell-designed working condition could create
subjective complaints, working loads and works can be
not efficient, which could caused decreasing in work
quality'**. Weaving job unconsciously could make a
forced pose that is not according to narural pose of the
worker, at the end will caused tiredness and or neck pain,
shoulder, arms, waist, butt, hips and legs So the work
cannot be done effective and efficiently*®,

Based on preliminary survey, founded that average
working artery pulse of the weavers is 84,62 per minutes,
and subjective complaints as follows: wrist pain and pain
on legs from the knee down average 46,03%, weaken in
activilies 684%, weaken in motivation 38,6%, physical
tredness (after working more than 34 hours) 78,2%,
complains on eyes 42,5%, complains on fingers 72,4%.

Sitting position on the floor with 90 degree angle
between trunk and thigh, slowly will make the rrumk
stressed out which caused flex) on the lumbar-spinal'.
With that position for a long period of time, will occurs
tredness and possibly caused the organ degradation®,

Through a panticipatory approach to the workers
and operator (Kelian Banjar Tengah Tegeh Tenganan),
there are seme alternatives in order 1o reduce subjective
complaunts and the way to increase productivity, such
as working position improvement by adding supporting
equipment 1) Using eyeglasses, 2) Using barbel on
fingers dunng restume, 3) Using tunghlik short stool, 4).
Adding kzpok cushion on por and 5) Using plipir. The
position improvement alternative by adding supporung
equipments was chosen because considered easy (o do,
also by their request, hence it could reduce subjective
complaints and increase productivity

MATERIALSAND METHOD

This research 15 an expenmental design with
treatment by subject i the shape of crusy over design
and the analysis unit 1s constdenng group’s vartance not
individual variance. Research held in Tenganan village,
in Manggis sub-distnet. Karangasem regency

Women weaving workers resides in Tenganan
village onthe list 1s 65 persons. From that number sample
18 persons that meet the inclusive entena 1s chosen. In
tus case 16 persons was chosen randomly according to
Pocock formula’

Data 1s presented in table and texteal form, then
processed and analyzed using statistic analysis to test
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the normality of productivity and working load, between
control and treated ones using Kolmogorov Smimov
(KS) test, evaluation of the working duration between
control and treated ones using /-Paired test, , evaluztion
of the working load between control and treated ones
using [-Paired test.

RESULTS

Subject’s charactenstic data afler evaluated using
KS test, shown that it's normally distributed (p > 0 05)

Tabel 1. Tenganan Pegringsingan Weavers
Characteristic

; Deviation
Variable Average Standard
1. Age (vears) 34,81 +510
Height (cm) 158310 | +732
Weight (kg) 39,69 2497
Blood Pressure :

- Systole (am Hg) 120 = 0,00
- Diastolc (mm Hg) 70 +732.00
Working Experience (vears) 15,50 =782

Anthropometry data characteristic of research

subjects with calculation of persentil 5, 50 and 95 can
be seen in Tabel 2.

Tabel 2. Persentil §,
Anthropometri Data

50 and 95 from

Persentil

s S0 | 95
Watst width (cm) 3256 [ 34,14 | 3730
Butt width/length (cm) 3700 | 3850 | 40.00
Leg length from knee o sole (em) | 4962 | $2.81 | $6.00
Fect range from butt to sale (cm) | 82.28 | 88.24 95,48
Leg length from butt to knee (cm) | 46,14 | S0.84 | 54,02
Length from knee to solc (cm) 46,00 | 215y | 57,00

Working climate condiuon consists of  Wet

Temperature, Dry Temperature, and Relative Hurmidity,
are sull in normal range Working climate condition
during the research 1s shown in Tabel 3. From the
Average daia of working climate that consists Wet
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Temperature, Diy Temperature, and Relative Vumidity
alter evalusted vsing K 5 test, proated that the data is in
normal dustnbution (p > 0.05)

Table 3. Average Working Climate

No Variable Merage ¢ Dev.Sul

| Wet Temp (°C) 1716+ 0451
iy Temp (°C) PRSI
] Relanve Humidiy (%) 7966+ 121

The weaving cloth production using existing position
(control) snd new one using supporing equipments
peliper, por with foam  cushion, using eyeglasses
and massaging barbell during rest time (trcated) in

Packary Jowrniil of Wehhie Neahih Reveanch Dy lopement, Augest JOIR Bl 4 No. 8

thig research measured i the vadth of product (em’)
of woven cloth produced i 7 howrs i 8 gnwp The
average of production in exising pontion (cortral) 13
49,68 (1111,79) cn’, while the average production
wath supporting equipmenits poartion (treated) is 352,12
(£112,27) cm® The average product of waven cloth
(control and treated) after evaluated vting paired (-text
s significantly dhfTerent (p ~0,05)

Resting pulse per minute, Working pulse per minute,
Recovery pulse per minute, and Work pulse per minute
in control (weaving 1n existing old position) und treated
(weaving with supporting equipments pasition peliper;
por wath foam cushion, usimg eyeglasses and massaging
barbell during rest ume) shown in Tabel 4

Table 4. Rest pulse, working pulse, recovery pulse, and Work pulse

Control (ppm) Treated (ppm)
Variable Avernge + S.D Average + S.D p
Resting pulse 80.25 + 2.64 805D £ 2.20 073
Working pulse 8962 +396 8256 + 560 00l
Recovery pulee 79.75 £ 4.04 7531 £ 484 000
Work pulse 875 £ 4.55 206 = 0,85 0.00

ppm = pulse per minute. SD = standard deviation. p = probability

Productivity incline by changing the working position, from weaving in existing old pasition (control) in
working position using supporting equipments (treated), from above calculation founded that the average control
productivity: 5,33 (+1,41) is lower than the treated one: 21,96 (+0,13). From both productivity value after evaluated
using statistic test (-Paired shown significant different (p < 0.05)

Table 5. Average Working Productivity of Control and Treated

Variable Average (£Std.Dey) Value p
Working Productvity

Conuol  (old working posilion) 533(x 141)

Treated (with suppon cquipments) 21,96 (£ 0,13) 0.00]

Subjective complaints data before and after work measured using Nondic Body Map. Average Dala and Standard
Deviation shown in Tabel 6. Subjective complaints Score of control © 56,92 (£ 16,14) bigger than treated one: 28,86
(¢ 7,32) vath 1-Paired test founded p = 0,00 means significantly different (p < 0,05).
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DISCUSSION

From Subjects charactenstic incloding body weight
dan hight founded that the average body weight 3,19
(= 2,07) in the range of 48 kg - 03 kg, average 53,19
(£ 2,07) kg, while height 15 in the range of 148 cm -
170 em, average 153,50 (¢ 2.00) cm By obsarving the
companson of that body weight and height, shows that
weaversin lenganan Pegringsingan has a normal werght
and height or ideal eccording to Avxa index, while body
wesght 18 1deal when the value 13 emaller than the height
deducted by 100 = (the valuc than times 10%)"

Ambient Temperature 1n Tenganan Pegringsingan
durmng research between 0800 - 1700 wata 13, wet
temperature 15 around 26° C - 28 50° C average 27,16
= 2,50)°, dry temperature 1s zround 27° C - 30° C
average 28358 = 3,00°C Topographic of Tenganan
Pegringsingan 1s located i high plateau wath lush trees,
has a lower temperatwe compared to other research
locauon Lowest Ambiemt Dry temperature 1s 27° C
considered comfortable The lowest threshold is 21° C
and the highest1s 30° C Relauve Humidity 1s around 78
% - 81 %, average 79,66 (= 3,00)% is sl in comfonable
range with threshold of 70% - 80%"

Treatment gsven 1o the weavers, by giving working
position on a supporting equipment called peliper. sit
on tingklik small stool, por (with foam cushion) on the
waist, using eyeglasses, and massaging barbel during
resung tme for 5 minutes each nme. With those several
treztments, the weavers has a chance to reduce their
tiredness, because the weight of the body caused by
situng on the floor and the Jegs to the front rests on the
feet in a long penod of tme, possibly caused cumulative
uredness, and feet organ degenerative’ "

Weaving job need accuracy since the tools is operated
by each women worker wath high sight zccuracy. So 1t

WA Permant b & [oretompent Aagmr o1k Val 9 No ¥ 141

reds eyeglacsey ) operare, bedela @ avend the fyes
bewcdrans 1f 18 wlea to gvard the Baesd st gl 1Arn t?;r:r
eyes, hever the pricharn Decome Prt![‘;t\l!ﬂ reyalt! !
Fed cma pmnt of Comtaod Crowp (C) wraenry, Lammiled thay
vetaye preduction of cloth duly m evanng ol posstiog
' MO8 (4111,79) cm' Thes 10 4fTrrent with dhe by
aing new warking peanon where ong wi Tregued
Group (T) produeed 342,0204112.2) em’ of cloth Thia
"V mean working with spparting equipments 14 mers
elliccient by producing 2 44 em? of cloth duly or 7 1A%
compared (o old potition

From the research we know the subject’s resting
pulse 15 not mgnificantly different (p > 0.03) betagen
old workang postion (control) and working posinon
using supporung equignents (trestnent) Old working
pusition (control), averaye reating pulse 13 80 25 (3 2 68)
pulse per minmte, while with working position using
supporting equipments ((reatment) 13 B0 50 (2 20)
palse per minute Tt means that subject’s resting pulse
berween both condition (control and treated) relatively
the same, or we can say the starting condiuon (before
working) 13 the same

Average Work pulse before and after wreatment
dechined by 7 06 pulse per munute (4 1%) With staustic
test {-Paired founded p = 001 < 005 1t means subject’s
working pulse between both conditon (control and
treated) significantly different, hence the end condition
(after working wath supporting equipments) 13 better
than the old condion (when on exisung working
posiwon). This situation shows that weaving job can
be objecuvely seen from physiologic reaction such as
working pulse increase, it 15 not only related to how
hard the work 13, but also related to accuracy and the
frequency accuration’ "

Recovery pulse on subjects with old working
posiion  (control) shows decline from average
7975 (£4.64) w0 (working position using supporting
equipments) average 75,31 (4 84) pulse per minute. It
shows that the working load 1s considered easy, because
the lower the recovery pulse, means that the working load
being done considered easy or the subject’s condition 1s
good, usually when condition is good and the work 1s
easy, so within 5 minutes the recovery pulse 1s back to
normal"’

Working productivity on Treated (working position
using supporting equipments) 1s 23 06 (¢ 14,32) and on
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Control (old working position) 15 6 09 (£ 3,24) shows
significant difference (p=0 001 0 0S) This is caused by
the decrease of working pulse and also by the increase of
product by using supporting equipments Hence we can
say that using the Supporting cquipments peliper: por
(with foam cushion, fingklik, eyeglasses and massaging
barbell (during resting time) in this rescarch can boost
productivity of weavers in Tenganan Pegringsingan up
t0 60.93% The ergonomic changes in working position,
Fould increase economic value related (o performance,
indirectly reduce operational cost that have to spent'é. In
other words, productivity boost means effici ency boost!”.

The working position with suppoting equipments
(treated) canreduce subjective complaints of the weaving
workers in  Tenganan Pegringsingan  significantly
(p < 0,05). Before practicing working position with
supporting equipments, subjective complaints shown by
the value of nondic body map up o 56,92% By practicing
working position with supporting equipments, the value
of noniic body map becomes 28.86 %. that means the
subjects felt their working load become easier and the
feeling of disturbance can be solved!® 1211y,

CONCLUSION

The different of working and resung pulse also
decreasing from 9 37 pulse per munute that shown light
working load, becomes 2,29 pulse per minute which also
indicating light working load.

Subjective complaints of the weavers also declined.
It shown from the score before using supporting
cquipments was 56,92%, then becomes 28,86%.

Working duration or tme needed to weave 1s still
the same, 7 hours a day, before and after conditioning,
hence the efliciency 1s remain the same,

With the decrease of working load, the same
subjective complaints and working durauon efficiency,
the productvity 1s inereasing 16 97%, because with
the decline of working load then the rauo of products
(outpur) compared to working load and warking duration
(input) becomes bigger.
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