B2t 21883 A 2197 2232009 6¢)
JKoreen Soc Occup Environ Hyg 2009;19(2):83~9%5

A5 4% T2

2 919 9.0 oI

AT AT 23 ol

PR ALTR Sl

A Comparison of Excess Rates of Risk Factorsamong Ergonomic Assessment Tools
for Automobile and Part Manufacturing Industry Workers

Chung EunKya* - Kim Jung Mar?!

Occupational Safety and Health Research Ingtitute, KOSHA, 2University of Dong A

There are many assessment techniques used for occupational
risk factors of MSDs in the workplaces. However, because dl
ergonomic assessment techniques or tools are based on
theoretical background derived from workphysiology,
hiomechanics, psychophysics, indudtrid hygiene, work system,
and elc, it isimpossible to compare the assesament techniques

This study was conducted to compare the excessrates of risk
factors among ergonomic assessment techniques and to make
dternative methods

Site-vigits to 6 automohile products and parts company
provided data for process repested work where the produced
data was examined for evauating the relaionship between
workplace lay-out and work posture by using ergonomic
asessmantt techniques.

We evauated 157 jobs for smple repeated work and 37 jobs
for manua materidshandling (MMH).

In smple repested work, the exceeded rates of AC were
36.3% in OWAS method and 93.0% in RULA method. The
exceeded rate for RULA method was Sgnificantly higher than
thosefor OWAS method (p<0.05).

In MMH, the exceeded rates of AC were 80.0% in NLE
method and 76.5% in WAC method. Statidticaly significant
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differences were not identified in the exceeded rates for NLE
and MAC methods (p<0.05).

The analyzed results among ergonomic assessment
techniques (OWAS, RULA, NLE/WAC) were gpplied to the
samework places performing Smple repested work and manud
materids handling smultaneoudy. The goplied results showed
daidicaly sgnificant differences (p<0.05) among ergonomic
asessment techniques (OWAS, RULA, NLE/WAC). Exceeded
rates of four ergonomic assessment techniques in decreasing
order was"RULASNLE>WAC>OWAS'. The RULA method
was the Srongest assessment technique for automobile products
and parts company.

We discovered that the results could essily be overestimated
or underestimated when the ergonomic assessment techniques
were not applied correctly during the evaluation process.
Therefore, we recommend using a least 2 methods when
evauaing and andysing theresults.

KeyWords:  Musculoskeletal Disorders, Ergonomic
asesament techniques, RULA, OWAS, NLE,
WAC
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Table 1. Subjective companies
Compary Company type No. of jobs
A automobile partsindustry 3
B automobile partsindustry 21
C automobile partsindugry 0
D automohile parts industry 16
E automohile productsindustry 29
F automohile productsindustry 28
Totd 6 157
Table 2. Analytical results using OWAS or RULA
No. of OWASAdtionLevd RULA AdionLeve
Sj?;gve 1 2 3 4 1 2 3 4
A k<) 4 15 10 4 0 0 12 21
, B 21 4 1 1 0 1 15 5
Automohile
C 30 3 16 6 0 5 18 7
parts D 16 2 1n 2 0 3 10 3
ubtotd 100 13 53 21 13 0 9 55 36
, 29 1 16 10 2 0 1 13 15
Automohile
orod 28 0 17 10 1 0 1 16 u
ubtota 57 1 33 2 3 0 2 29 26
Totd 14 86 411 16 0 1n &4 62
B9%)  (48%) (61%) (102%) (%) (7%  (535%)  (395%)
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Working posture Andysis System) £} RULA(Rapid Upper Limb
Assessment) 5 41851311, = 71522 NLE(NIOSH
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Table 3. The analysis results of NLE and WAC method for MMH

No. of aubjectivejolos No.of jobsexoesding Action Leve (%)
Totd NLE WAC Totd NLE WAC
A 9 6(66.7%) 5(62.5%) 1(200.0%)
_ B 5 2(40.0%) 1(50.0%) 1(333%)
Automobile
C 13 11(84.6%) 4(100.0%) 7(77.8%)
parts D 3 2 3(100.0%) 2(100.0%) 1(100.0%)
ubtotd 0 16 14 22(73.3%) 12(75.0%) 10(71.4%)
, 0 - - 0 - -
Automoabile
o 7 4 7 4 3
o abtota 7 A 70000%  41000%)  31000%)
Totd 37 20 17 29(784%) 16(80.0%) 13(76.5%)

Table 4. The analysis results of OWAS and RULA method for simple repeated work

No. of subjective Aveagedf AC No.of jobsexcesding AL (%)
jobs OWAS RULA OWAS RULA
A 33 24 36 14(42.4%) 33(100.0%)
B 21 21 32 28.6% 95.204
Automobile 6286%) (%26
C 0 25 31 11(36.7%) 25(83.3%)
pars D 16 22 30 3(18.8%) 13(81.3%)
btotd 100 34(34.0%) 91(91.0%)
_ 29 25 35 12(41.4%) 28(96.6%)
Automobile
28 24 34 11(39.3%) 27(96.4%)
products
Lbtotd 57 - - 23(40.4%) 55(96.5%)
Totd 157 - - 57(36.3%) 146(93.0%)
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Fig 1. Frequency of jobs exceeding AL by two
business type of NLE and WAC method for Manual
Material Handling
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Fig 2. Frequency of jobs exceeding AL by two
business types of OWAS and RULA method for
simple repeated work
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Table 5. Comparison of exceeding jobs with assessment methods at the same work

No. of subjedtive jols

No. of jobsexceading AL (%)

OWAS RULA NLEWAC
A 9 2 9 6
) B 5 2 5 2
Automobile
C 13 6 10 1
parts D 3 1 3 3
aubtotd 30 11(36.7%) 27(90.%) 22(73.3%)
) E 0 0 0 0
Automobile
F 7 2 6 7
products
Sbtotd 7 2(28.6%) 6(85.7%) 7(100%)
Totd 37 13(35.1%) 33(89.2%) 29(784%)
Table 6. No. of jobs exceeding AL by assessment methods at the same MMH work
No. of OWASAdionLevd No. of OWASAdionLevd
bjectivejobs  OWAS RULA NLE  Sbjedivejoss OWAS RULA NLE
A 8 2 8 5 1 0 1
] B 2 1 2 1 3 1 3
Automobile
C 4 3 4 4 9 3 6
parts D 2 1 2 2 1 0 1
ubtotd 16 7 16 12 14 4 1 10
] 0 0 0 0 0 0 0
Automobile
4 0 3 4 2 3 3
prod
Ubtotd 4 0 3 4 2 3 3
Totd 7 19 16 6 14 13
(35.0%) (95.0%) (80.0%) (35.3%) (82.4%) (76.5%)
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Fig 3. Frequency of jobs exceeding AL by two
business type with assessment methods at the
same work
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Fig 4. Frequency of jobs exceeding AL by
assessment methods at the same MMH work

=, 2005).

og}gto] YL A5 of WA A &8t rfol whe} st
G AL & QL B o Aol A7 9l
= A7 Siokar 7 Gl AR B R Qi
FFET] A&l Slo] AFS 71 D Aol Ytk A&
A\ A8t stk

oY 712 F7HETE FAlo 1EES S A, AU
Ao] WAl A}, THE AR A U EFAA(d
BAG+T = 5 AS))o vkl whet Q17k-8 Hr e
FAANE B2 ) eES gl A &dof st} <Tale
> 20 ol mE FrbeT A3 AT YE
A A0 R Al e ofH, Ak Al 9 FE
Az el st A 717HEete] EAAvkel F3 S Fal Al
Al Zlolth 4 g dgel e At g A8E
Fr o A7t E Q3

o] o} o] & Ao A= 2 A AFA HIIET 5,5
OWAS, RULA, NLE, WACS AF-g-3te] Ql7hgst 93l g ol S
O BAstal olal FEA Al gto] wo) whAekar Qle #¢
EAF A 2 W AFEAPE A 29 A Q) HHE kY] W ek
Aol WA= G S tiid o E AAstel e o
w0 22 AIE Ao

ZAM AR ] T 2 15770 Af] tiske] HEEAEY]
I FHE AT A S et A48 A e v 2k

1) L5t v ol disl Frhsls o, S AAAE T
A 3T 28-S OWASOH| A &= 36.3%(18.8~424%)7} 91 3]
71524 Z3IHAC=3)3}1 27, RULA Y A = 93.0% (81.3~100%)
77 1EE 238 A 0 2 YERiTh

2 3= FAvado] FalAl= sLAY 377 &el st

ol



o e A4y

Table 7. Application rules for the Ergonomic assessment methods

Cheractaisicsof job OVAS o ot e, Typect Cortr
0 0] - - Engineering
Only smple repegted work R X 0 B Adm?nistraive
0 - X - Adminidrative
_ X - - No ned
0 - - 0 Enginesring
Only manud materidshandling - 0 — X Adminigrative
- - X X No nexd
0 0 - O Autométic
0 X - 0 Engineering
Simplerepeated work and 0 0 — X Enginegring
manud materidshandling X 0 — X Adminigrative
— - 0 X Adminigrative
X X - X No ned

% Exceeding AL © O, Not exceeding AL : X, Not use Technique : -

o NLEZ[Wiuts 283 74 A 80007} 7155 =
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