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Abstract : The purpose of this study is to compare representative posture classification schemes of OWAS, RULA
and REBA in terms of correctness for postural load. The comparison was based on the evaluation results by the three
methods for 224 working postures sampled from steel, electronics, automotive, and chemical industries. The results
showed that OWAS and REBA generally underestimated postural stress than RULA irrespective of industry type,
work performed and whether or not leg posture is balanced. While about 71% and 73% of the 224 posture were
evaluated with the action category/level 1 or 2 by OWAS and REBA, respectively, about 60% of the postures were
classified into the action level of 3 or 4 by RULA. The coincidence rate of postural stress category between OWAS
and RULA was just 33.5%, while the rate between RULA and REBA was 46.0%. It is concluded from the findings
of this study and the previous research that compared to OWAS and REBA, RULA more precisely evaluates postural
stress.
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Fig. 1. Comparison of BULA and OWAS
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Table 1. Action category/level for 224 postures by methods
and work

category/action level

1 2 3 4

OWAS | 23(30.7) | 24(32.0) | 23(30.7) | 5(6.6)
lifting task | RULA | 0(0.0) | 13(17.3) | 23(30.7) | 39(52.0)
REBA | 0(0.0) | 41(54.7) | 30(40.0) | 4(5.3)
OWAS | 45(31.9) | 64(45.4) (30(21.3) | 2(1.4)
general work | RULA | 5(3.6) | 65(46.1) | 52(36.9) | 19(13.4)
REBA | 32.1) | 111(78.7) | 26(18.5) | 1(0.7)
OWAS | 4(50.0) | 4(50.0) | 0(0.0) | 0(0.0)
seated work | RULA | 0(0.0) | 6(75.0) | 1(12.5) | 1(12.5)
REBA | 0(0.0) | 7(87.5) | 1(12.5) | 0(0.0)

*The numbers in parenthesis represent percentage values.

work method
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Table 2. Action category/level for 224 postures by methods
and leg postures

category/action level

1 2 3 4

OWAS | 63(35.8) | 76(43.2) | 34(19.3) | 3(1.7)
balanced | RULA | 5(2.8) | 74(42.1) | 56(31.8) | 41(23.3)
REBA | 6(34) | 113(64.2) | 53(30.1) | 4(2.3)
OWAS | 4(8.3) | 17(35.4) | 22(45.8) | 5(10.4)
unbalanced | RULA | 0(0.0) | 10(20.8) | 20(41.7) | 18(37.5)
REBA | 0(0.0) | 19(39.6) | 28(58.3) | 1(2.1)

*The numbers in parenthesis represent percentage values.

leg posture | method
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Table 3. Actioh categoryllevel for 224 postures by methods

category/action level(%)
1 2 3 4
OWAS 29.9 415 250 36
RULA 22 37.5 335 26.8
REBA 13 71.0 255 22

Table 4. Coincidence rate of evaluation results among three
methods(%)

OWAS RULA REBA

OWAS - 33.5(50.6*) 54.5(51.3%)

RULA - - 46.0(92.1%)

*coincidence rate for category/action level 1, 2.

siRolxstalx|, R20A M2E, 20054

A Eo 2 A

B2 ApXe 27, Azl AsAh 8 A
S A F2EF 224x Ao tidte] OWAS, RULA,
REBAZ o] 43l zpA ¥-a18 H7kstA, 1 Z#&E
vleto 2 A 7|¥-& vlwstet vl A3 4F, 2
3 g, 34 el #AIgle] OWAS, REBAE
RULAC) ulgte] kgl Apl 2318 A9t 2
oz yelgth. HA 37 23 = OWASSH REBA
= action category/level 1, 298] w& 312, RULA
+ action level 3, 4¢] ¥-2 R332 Hrske H| &0
=91t} 783, RULAS OWAS, REBAY] H7} 2
3 AT Z+z; 33.5%, 46.0%= A e, 3
7 AR Aoldte ngk F3l, AL WAew
Qate] A7 Aglel A AR Aoz e
OWAS %7} A7}, Aol = RULAY H]5
o B Hrlske Aoz vehgth RULAE A
o] & tlo n2A ExE #¥E A AME
7R A Hrtel A Aor dA gloy,
1A A A oA BEA] AAAle] T ool &
Aglol OWAS, REBA) vlete] F&t2 EA 7t
3= Aog BALQh

o] ¢} Ao} T} 2L o] {F & FA| AA &
2o 247} 9191} RULAZF OWAS, REBAC] H
ato) # 2A RaE F o A Btk
Ao FohgElth 1) Miedema et al.(1997)-2 197)
AAe] Ao A% A o] hE A B
38 OWASS] %7} Ao} wlia A7 107) AA
(% 52.6%)7} B39, OWAS7L A7
24k 2) RULA 37}oll A action level 42 537
¢ 2 AoF Hrha A thste] OWASel| A
action category 12 9 A, action category 2% 15
A4, REBAl A= action level 25 15 ZHAE H7}
3= 5 OWAS, REBAY} Asi7tele 3&e] 5
a7 verstth 3) #2+%4(2004)] <fst 1870 A
A 2o gk Hol A& A7 OWAS, REBAS]
37} Az} vlie]A OWAS, REBAZF #537}8)e
Aoz ety B9, 2EAAIRE ]
g kel BRNME H5HE AT Nk
A A3} Al(strict) B, o1 AT ZAste] JfA
she Ao] Ak e Wyel mdsit & 4
glth. oj#hA], REBA7} RULAC uls) A 215
A3 RULA A £5F AAZ 7B 3 9= FA4€]
A il AME(AE o, &5, &, 559

T T

131



7158, 27l

FY A, B A AA, g8 2] A
%), A4 F4oll M RULARTH R8st Rog 94
A3 Qs Ae AEol & & vk FFAAY
Az, o]y B9 ATFelN B AFoN ThE
A 37} 71Rol 47) the Mg BokE AR g
tha d.ovh, RULA 28 Al 2 d7o] A%
o vlFel B d o &3 24 et F7) AR
EE7]7kA) = RULA AHo] AR e4ztt

il

F 28l

1) M. Hagberg, B. Silverstein, R. Wells, M.J. Smith,
H.W. Hendrick, P. Carayon, M. Perusse, Work
related musculoskeletal disorders (WMSDs), Taylor
& Francis, London, 1995.

2) FE, 2002 AR AEEA, A&, 2003.

3) D. MacLeod, The office ergonomics kit, Lewis
Publishers, New York, 1999,

4) 0. Karhu, P. Kansi, 1. Kuorinka, “Correcting work-
ing postures in industry: a practical method for
analysis”, Applied Ergonomics, Vol. 8, No. 4, pp.
199~2001, 1977.

5) L. McAtamney, E. N. Corlett, “RULA: a survey
method for the investigation of work-related upper
limb disorders”, Applied Ergonomics, Vol. 24, No.
2, pp. 91~99, 1993.

6) S. Hignett, L. McAtamney, “Rapid entire body assess-
ment(REBA)”, Applied Ergonomics, Vol. 31, pp.
201~205, 2000.

7y FEAAEEY, 2EAAREAY] fIaql
ZAF A1Z, A8, 2003.

8) AT, SEAAAG o fa
QAL 2 HIIH, A€, 200,

9) olM, ARZ, HAY, “AAEAEE o847
B ZAA Al "o 7R 9] v, gigelzt
F38}+a]#], Vol. 22, No. 1, pp. 43~56, 2003.

o

—

132

10) M. Mattila, W. Karwowski, M. ilkki, “Analysis of
working postures in hammering tasks on building
construction sites using the computerized OWAS
method”, Applied Ergonomics, Vol. 24, No. 6, pp.
405~412, 1993.

11) J. A. Engels, J. A. Landeweerd, Y. Kant, “An OWAS-
based analysis of nurses' working postures”, Ergo-
nomics, Vol. 37, No. 5, pp. 909~919, 1994.

12) C. Carrasco, N. Coleman, S. Healey, “Packing
products for customers: An ergonomics evaluation
of three supermarket checkouts”, Applied Ergono-
mics, Vol. 26, No. 2, pp. 101 ~108, 1995.

13) G. B. Scott, N. R. Lambe, “Working practices in
a perchery system, using the OVAKO Working
posture Analysing System(OWAS)”, Applied Ergono-
mics, Vol. 27, No. 4, pp. 281 ~284, 1996.

14) B. Joode, A. Burdof, C. Verspuy, “Physical load in
ship maintenance: Hazard evaluation by means of
a workplace survey”, Applied Ergonomics, Vol. 28,
No. 3, pp. 213~219, 1997.

15) A. Choobineh, R. Tosian, Z. Alhamdi, M. Davar-
zanie, “Ergonomic intervention in carpet mending
operation”, Applied Ergonomics, Vol. 35, pp. 493
~496, 2004.

16) B. Gonzalez, B. Adenso-Diaz, P. G. Torre, “Ergono-
mic performance and quality relationship: an em-
phirical evidence case”, International Journal of
Industrial Ergonomics, Vol. 31, pp. 33 ~40, 2003.

17) M. C. Miedema, M. Douwes, J. Dul., “Recom-
mended maximum holding times for prevention of
discomfort of static standing postures”, International
Journal of Industrial Ergonomics, Vol. 19, pp. 9~
18, 1997.

18) &3, MY ApAle] Ao A&AE
oj-gg Al 7t 71 wla, TIFFHAs
AApsh} =1, 2004,

Journal of the KOSOS, Vol. 20, No. 2, 2005



