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Development of a Posture Classification Scheme Reflecting the
Effects of External Load and Motion Repetition
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ABSTRACT

The purpose of this study was to develop a comprehensive posture classification scheme considering the effects of
external load and motion repetition as well as those of working posture. The scheme was developed based on a series of
existing empirical studies dealing with postural classification scheme, effects of external load and motion repetition. Ranges
of joint motions, external load and motion repetition were divided into the groups with the same degree of discomforts.
Each group was assigned a numerical relative discomfort score of code on the basis of discomfort values for the neutral
position of elbow flexion. The criteria for evaluating stress of working postures were proposed based on the four distinct
action categories, in order to enable practitioners to apply appropriate corrective actions. The proposed scheme was compared
with OWAS, RULA and REBA. The comparison revealed that while the proposed scheme and RULA showed similar
results for the working postures with light external load and non-repetitive postures, the former overestimated postural load
for postures with moderate or heavy external load and repetitive postures than the latter.
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1. 2 e g R g T AAA £4E 7FEAIZIYH Chaffin
et al., 1999). Faucett 5(2002) 9 23l v]=+ A4 =]
ke 2% 7hgo] FEAAASE kol glor, ol® <l

SZAA A g (musculoskeletal disorders: MSDs) o] & A Ak Al B v]g-9] oF 1/30] ZZAAEE A=

99 &5, ¥F = Ve AxFo] &44Ee] R st BAke] AR&E T Qivk S-vheke] A9 2003l
S AU AEHQ] B5 5L &4, Aot wllshe S 4,53279 ZFEAAAS] sl S BHlor, 2004
= TAH, ol2ldt Tl MEo] FHEHE AL 58 7 Wolli= 4,112 02 o7F 7FAaskgin) o= AA A9
£2] o] ofste A5 &SI (Kroemer, 1989). < oF 45~50%°l #Fet= T oItk (T, 2003, 2004).
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221 (individual factor), AF&] - 214 2121 (psychosocial
factor), &% 29l (physical factor) 22 U-FojRch
(Winkel and Mathiassen, 1994). 7]¢1&]¢1 2912 7jel &
el esk A, A=, AA X5 A HE, Ve S0
2 RfFor Ho] Brbsd a]lolth Akl - Azl
(psychosocial) 281> 24 RI=EE, &7z ML, &
A9 A& T AR Aol slldsts 2ot 8

of Ao ABY FAE dorky & 5 k.
24 29 T DAL AP L AW P 22
AARZS] 9 2Qlow A Qlrk NIOSH(1997) &
o &l

3431 ?L(epldemmloglcal study) =&
2, 5 oA, s ¥-91¢ =44
13 a2 2] X}*ﬂﬂ Lﬁr A A5S HIsinh
Adek 2 2AA L] S AEiAE A Aol wE
2 Fate] oS W F7pr} AddiE]ojok stk Genaidy &
(1994 &Y AA| Fab 4 2 F7F He 2] Hay
(self—report), ¥z 7|9 (observational method), 7]
£ o] 7] (instrument method) &2 /351t o]
FolA A 7S ZAAe] AYE ek gon, &
el Agnprp deshA] ot 7P AsET glE 2y Bt
7oz Ay d@xelA 7 dE] ARSI Slth(Genaid
et al., 1994; Kilbom, 1994; Winkel and Mathiassen, 1994;
Li and Buckle, 1999).

AA7FA vre] #2A] 7Ho] AdE o] ot S
A+= OWAS (Karhu et al.,1977), RULA (McAtammney
and Corelett, 1993), REBA (Hignett and McAtammney,
2000) 7} @ol ’\FC-LQ.L Qlth(o]914], 2002). 72| o
A 7ES A Fake] Botel|l 2Ho] RFolA, ¥
v AdE 59 9 F-3k(external load) ¥ F2 WHTO]
Gl tigt F77E 58k GE 1 345 OWAS, RULA,
REBA 9] #27 71 9% ¥3F a9& ndsta A
vk w5 gRio]l & W oplEt ARE AV BSetn

ZIimtc} Aol A7 Slek 9% Fshrt ﬂX]‘FE <=
Alell 7¥allAl= F-8b7F Sk B okdEl AR 2 9%
ako] f1A|of whet F-5he] A= A 2 TO}' Folet
zlolE B 4= Qlok vt 7]Eel] BiEo] gl iy
o] TFA TIPS N Fake JEFE Aol dEgle]
Q- Jste] 71wt Hriskar 9lvh E3E RULA, REBA 5
< 49 t‘&% QRIE B 4315 VFom TMHE T

o] 1 J3E Az Wdsta 9A X
oPE} OWASeIAM = 52 vk aaprh aef o] 91« ot

wEbA] 2 Aol M= QoA AFE 71E wEE 7

J

yul

E 1. OWAS, RULA, REBA §4 H|u
A A A 5 Q- P38t T2
sl2] 470, 2 370,  10kg wIvk 10~20kg,
OWAS o 7‘;H 20kg o1 A
0~2kg, 2~10kg
S 47, ot 271, raA), g 43] o)
RULA &5 370, & 40, 2~10kg HHE (132 o]
w5 0, o 27 (A7, =), A FAD
10kg ©1%

o) 47 olalZ 971
A DN, ophE 20 o 510k,

|
REBA &% 27, = 27, i RR (13 o)
% 470, the) 27) 10kg 27 A4 42

2 ZE3 9 Bl & urE AHA zpAe o
Aog sk AZE A4 F-5F B7E 7S st
x} it} ZpA|, R Bal 2 wkE galo] B
5= codet W& A% (ratio scale) 542 7FX7 d)ed,
6] ZA| 7F ¥-8) vlwr} 7FsebA stk sk AbA] 2H
AAZ o] gt 2] A, 9 Hal B2 vk FIE Hr}
g & o2 uiEo 7 A4 Bate B 5 o AR Bt
71 (post criterion), & @3elA 714 i) A4S A

gohks Ve Algdth

5 el o

2.4 H

2.1 XM, 2|7 &of, & gk, XM 25 72t

)

2 AT A EF A, SR Fakel T2 wHEl] 4%
=)
=

S OE 7)|E ATE vgog £HE E o)A
x3 Fo dye vt 2k

1) AA 27 AA: LUBA (Kee and Karwowski, 2001),
Chung et al. (2003);

2) $F Fat 9 & 7 71523 (2004a,b).

s8] E g 4R 2] A 7 A= LUBA(Kee and
Karwowski, 2001) AAE dF 543kl ARSI
LUBA°A 28 ¥)A] &g sk zpAlell tist 27/ AAl=
Chung et al.(2003) 8] &}4] 2}A| B7} Aupg Fxste] 5
Zhetdch B s2ke] A7 sz gk 7]E AqtellA
kS AL A AAE] A7 BEEE Y9 (hip) EEES Al
QJstaE ot zbol7t Sl AR Yeht (7=, 1998),
E AFexe 7120 R A AAE ez & A E
AAE AT

o el FAF WS o]4e] £33 OWAS, RULA,
REBA 79| #27 7IHE& Fxsto] #8o] olstes

[€)
3E& sk, ool Mg HE 54S 7ML coded Folsts
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2IF Fot, S = St BHEE KMl =2

2 A N 41

U} 9R el B 7k Ao niglo] ¥ 7)%=8(2004a,b)

o] AFrollA & Hsk7h 5.0kg stz ANFHE 7] wiel,

ATeME olF wet N Fahk= 5.0kg7HANE 1 Y%
2235l AA 214 G3H= RULAS AA 214 2
1HE 25 17k} code, B2 WHE9) Oﬂﬁok—% oE 7Y
(2004a,b) &) A7 A#E Fxst] 27/ 7K 2 code:
A A3 T

to

s

2.2 7|& XMl 27 HA 2% H]w

TolM= SElvetellA] A Faf 54 Al o] AR
= OWAS, RULA, REBA} & ol #AA|8E =}
Al E57 AAC] A8 Aas vlaskgich A4A| Fet Hrk=
s A 3770, AR % 3071, WY 287 5 95 AHA
£ oz slch Asak A5 A A7 ohekab,
ok ApA s AX AEEielon, oy 34 T =9 =
Qg AFE AAE AsIitE AAF 45 A F7] (work
cycle) 7} Zol 2k wkEo] g3tel, Ak gelol Ao &
A a1 2 Aol FA AAR dste] H2A 2}A2
FEE B 7] el AAseleh # ATe] A o
o] ¥ A T2 A A F717F thi-E 103 ouiSith
T2 AU e vheke 24 9l ApA|, wHE o) oJ ek

B 5= qlo] sk B Aol AAISE ApA 2
- F-3h= bkg olskE AE 7] wFel, ?jf
of BAYe] 2F Fa7} bkgs Zyss B9 AlLs

jﬂ
Rorke
32 2

3.4 1
3.1 XMl 25 72t
kA AFst ulkel o] sElE 2 AR Y A
AAE LUBA AAE Y8351, D}E] X]'/H]T: Chung et al.

(2003) ] A7 Aak= mhdow EFsioith. LUBA A7)
Z EA ZA 9 §]LH(pronatlon), 3] 9] (supination) = &
AolA A9 dojuix] ¢ka BHL o]y Al9)stnt
Chung et al.(2003)2 ©2] AAME A 24 (RFQ A
AA, B A4, s #JeE WA Ee A 2R (wide
feet position), TESZ A A, 71t A7), F5 T
A AA (R - 2R, Akl TR AL R
S 79 A4, squatting (B89 squatting A4, HITH
squatting), ¢k AHA|(HF2] ek ApA, uleel ¢kb7]), &

2 2050 2 RS AA, FALE T RS A,
3]

e A7(REe] g A A, B R s R A

A & ST AgrellM= 2 v AAe] Bk

719} AA 544E arste] A A A, B R A
Al ok A, 2 B ARG A7 R BREISITE olE
U A AAlE 37HA, FE B2 Al 27 AllEske
A 7714 AAE v 2AAE skt 4 B S
AA ] A 5 Al v & 2, 3 300 AlAEo] Sk

B 2. &5, ZEX, o) XMof tiet 2F

7 A 2} A T 3k Code

0~20° 1
e 20~60°

>60"

0~20°
A A 20~45"

o

>45
0~10°
10~30°
>30"
0~10°
10~20°

o

>20

o
I

to
fik
B0

o

ikt
i)
ofk

Iy

0~45"
45~120°
>120°

i)
e
ﬁ:]
]
1

0~45°

45~90°
90~150°

>150°

0~20°

20~45"

45~60°

>60"

0~10°

oF 7 WA 1o~3?

>30

0~30°

o] A 30~90°

>90"

0~30"

o 30~90°

>90"

0~10°

9] A 10~30°

o

>30

il
B{J

—
D W H O W O W O W HE NN W NN O N

—
o
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H 3. 5, 5i2, ti2| XMlof thiet 2=

r

#* 4 2t Al - 1t Code
0~20° 1
e 20~45° 3
>45° 5
0~30° 1
2A 30~60° 4
>60° 9
* ar’ A AR AE 2% wer) wE el feld JFe v
goz T 045" , RS U0 7R 2004b) S okl BEA, €5 A, &
4o o B EE U, oy RaE A% W ¥ AP, £5
Oigoo T AP 2R AN Aele A9 g Beee fol%
s 50-60° , & R F el B Sl Rabt o) 5 5% of
560" g shollA B o] FoFt F3S vHS B, ARSS A
T R T E L R e R
S0-60° , TR OEAES $5 WSE @ gAas s,
ER e S e S LEC R ECE R SR e
590" 12 Z71H) 7} Zh2F 13.24, 13.898 719 24 Yepdoh 2 &
1o i ToNE olF vigow g% Hal A7) WE BUEE
o APgetal, LUBAS] code ol 7|50l € %A 259 &
A o Y9 AN wREs Few sel AtA Fet coded 7
i o SJSIGITHE 4). E, 9% 519 913, = Aol et o
o — s pais) el debdl 4 slol, ool Bl e 1A
. (2006) &) A A= <183t the 3 69 Zol o HF
Qo 7 10720 Y 89 codert 9] $1Ko] Wt GeAES sl
20~30 9
>30° 13
o5 h E 4. 9% 231 25 A7
A 20~60° 3 o Fs) Code
>60° 10 0.5 ke mIuF 0
e L E 3 1.0kg ©J5t 3
Blo)y A A 7 2.0kg °I3f 7
A A (AZFo] % theldl 3.0kg °]3} 10
22 AY g HE A A 40kg o5t 13
e e ! 5.0kg oI5t 16
= pry 55 30~60 THH 5
A w260 ol THY 9
ke ApA| RE ok A 1 33 S e
T2 B A RE 72 3 A 6
a9 1 2z &2 WL QIA9] of 7] 9)ellA ol & glon),
AT A W] el Aglo] FAgloR o)F
3.2 9|=Hs) olAE e aElstel £% B & B4 WEow br
o] Rale Folalgtt £% TS £BS JFoR dof
o ko] Gake 7)EH (2004ah) ) ATE wlEkoR  20° ool FF Ho Al Eajo] uhEys EAS uhsic)
gtk V5% (2004a) & BEX W oA AP, o B FAL BEAS /FOE 30° o4 FF FHo] Wk

]ﬂ— [&] = = S
o WRE FA3 9% NelE WA @ ABS sl B HE A evjsi
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=5 A2 OHg 43

E 5. TMof ME 2F F35t IHSA|

A (2] $1A)

71E3]

& wol: o7l Folgk TAY v Lx 91 )
<& 9] (hand distance: ©}71] 0] code
TA A9 A AgRh 7

& ol o7l oo} BAY

& Zo): A4t 43 arm reach?) B
70% 0Tt #e, & 2x 9% 9
& %0l o) olurt e code

& Zol: dghu) &3

& ol o7 wol9} TAY B

<& 7ol arm reach®] 70%Xt} H, &2 2.4 x 9% =23}
& ol o olurh g code

& ol ARt .

&8 22 7158 (2004b), # T4 7153 (2004a)
o] ATelA AAIgE 52 HhEe] mE BTl A 374
= HEo R §3} coded AT 7 ATtellA 7187
5, B4 139 BHE S7Hge] &5 sztelAE 1.06,
I FEAE 1.82 YHERRTh & AT s o8 vigl
2 57 i e 2HE FES 245t ol LUBA
9] code AHY 7o) | ZEA =27 S A BHES
Hlwate] Ao Faks APgeigitt. o A v & 63
2t

E 6. 3% gH=0| ME F35t code

Hh R HHE Y= Code
53] o]a} 1

FRT. 103] w7k 2
153] wjgh 3
153] o] 4
33 o]z 1
63 "%k 2

& e 93] w%k 3
123] w5k 4
153] wjgh 5
153] o) 6

3.4 X Xl

Grandjean(1993)-2 44 A4 w2 539 TS
10i oA 7HEAY, BE 59 IS 18 ol 7lskAY
52 2E 7Y AE 4 ol Tk A
A (considerable) 3}t}al it} o] & #2351

A= 18 o

stk &

P A ARk 4

B Aol A= RULACIA A

g0l sz Aol AEA 1E ojels A3 1 o
A0 AR B2 Wl oh a5

FAEE Al o)

HE o
q>
oty
o

>

e

i

5
o

T

[e]

o
55
ol 34
& 7).

B 7. X XA S code

= Code

1% old 3 A7 48
PR A B 3

ol AHOE 44

w
o
1A
ot

2}

Aol A 24 B AlAlS] A8 Al o

.
D 9] Al 49 Aue Al 7 410 Ak AA
B 5 YES AR FE FPPoR BYAh
2) B A9 AL A 9 Aol Z (work cycle)
o) 1 @ AAGA A $3) 7k el
AAE AEel, 19 BF AAZ Aol A, 95 ¥

s B4 s, 39 ANE TR
3) =Y gl thato] g A4S olgshol Al A,
Sl R, BA wE D YA A A LS

sfo] ApHl kg A

=N

N

25
Feio) o714, A=A, 25 et
& gy 2 2| ERelA FHE o, & & ATl
A AT 7 code”t 2 ©]4Sl code ko] o= A
Fats I

|

—-

AA F-5F = Cag i + Cop nat + Cgoun + Comy 4,

A7V, Caq aqr & AHA whE B3k Coxn =gt 94
kel WE Hoh Cug pnt 5 52 Z(FE ) HHE
W 3k Co o A7 A 331

A9 Aol whe Roh kg go] Ta.
Cae a4 = ;Z; 2 Cij,

j=

=3

oA71A, i=iwA B, j= A A,
Cy= iAo jaAl AA2 code,

ok, ZRA] 5 code”} 1Y W= Ci=0.

4 9o Ak A 7
A Rse] A o He 54 oliE vt

ao] wera.
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Category It ZpA #3817k 5 o]kl AM = A}A| a7k
A gkol QHAgE A Al

Category II: AFA| F317F 12 ©]8191 AFAE v w4 <t
gk ZHAl;

Category III: ApA| F-3}7F 25 o]3}el AAHZ w2 AJ7E
dlell #9d7de] AdAG 2 L] %
S B AA 2 WHe WMo ]
= AL

Category IV: AHA| F617F 255 Zfohs AAH= 5744
Q1 2] AdAG A4 L] 4ol
Q7HE 98 (risk) o] 2 AHAL

3.6 7IZ XMl &7 HMARv H|W

OWAS, RULA, REBAS} # ArellA] 2|A1gE ZpA] 5
AAL v g $Jste] AdE 957 ApAle] st =}A| -3}
H7F d9E okshd v X 83 ¢tk OWAS, RULASE
AT A 7 AAlE A T 4709) category
%8 action level2 TFE3I 24, REBAE 57019 action
level® -ste] 54 w7t 2daich webr & A
o A& REBAS] action levelZt OWAS, RULA 9 & 1+
O] ZpA| 57 AAQ] eJu]e] vlwE F3te], REBAS] action
level s 4712 AEF33k. =, REBA Y] action level 0+
OWAS, RULA®] category =< action level 1%, REBA
action level 1, 25 OWAS, RULAS] category = action
level 22, REBA action level 3, 4= Z+ZF OWAS, RULA
9] category =& actionlevel 3, 4% 33t} ¥ 8ol H
= HF9} Zo] OWASS} REBAE AA| 4 oAt 24 5
91.6%, 90.5%% category =& action level 1 &2 2%
Hrlete], ANLA o R A FatE Atd oz Agrieh=
Ao g vehgth vhH, RULASH 2 A7) A 257 2|4
= 247} 48.4%, 60.0%% action level &2 category 3, 4
Z Fersirh

E 8. OWAS, RULA, REBA ¥ & 2171 Xt 257 A A<
Bt ZIH%)

Category/action level

Al Al
1 2 3 4
OWAS 41.1 50.5 6.3 2.1
RULA 1.1 50.5 36.8 11.6
REBA 3.2 87.3 8.4 1.1
B 3.2 36.8 36.8 23.2

Zy Gz} =T 7ke) Ut Ae] dAE2 vy ¥ 98 &
th. OWASSF RULA, OWASSE 2 o] B3 A7 7he)

UA&E 22.1%%2 k1, # A2 AA 2 REBA 7+
AAEE 40%00 X PAE FEO= GA YERETE OWAS
9} REBA, RULA$} REBA 7H9] AA&L 50% A5 3
< H313, RULAS ¥ A7) A 7 AAlE dA&°]
66.3%°l ol=e] T4 i A oF 2/3¢] st 7t A
Wb AAFHE BT

E 9. OWAS, RULA, REBA & & 217 Xt 25 H|7|<]
Bt 22 ARE (%)

OWAS RULA REBA AT
OWAS - 22.1 49.8 22.1
RULA - - 54.7 66.3
REBA - - - 37.9

4. EO aj 71%

Ao E A AA 25 AAIQl LUBAE vigo g
S ARA, 2] F8h B2 vk, A ApAe] JEE vk
& ol TEAA A BF AAE AASICE 2 A
of| A AAISE ZHH] 57 AAlE WA 2AAE HrkE & QS
U ol OWAS, RULA, REBACIA 2 79 F71o= 1}
o] nkEldd 9 ¥8l AE kg R AlRsto] Wb
B3tk o= &M Fstel o) Fabrt 7P & dEds v
A= Ao A e AT AREC1EHab; FHY 5,
2005; 753 5, 2006) e w, 7] WHERT Y

H

0.

i}

o
o

il

w3k RULASF REBACIA B3
o7 FRIFE F2F v B Ao 2o
A F2 PEEE A T30l &5 52 dkEy) 2 F2 gk
Fo7 st 747 493 6
I a%E F Y ZEsiA agEd & =

B Aol AA S AHA BR AlAle dde A8 Avs
Hpo 2 9 ¥} Fz whEa) Q1A ZF B9 A M E F
Fote], 1 w5 F3h ¥-512] Z7] (code) ol A o] 3l
o} 3 Qlnk &, Fd AL AETke) A o, ksl

A Aol SAk] AFA o) AAE EA

7} $53 71E 24 2R A (159, 1998; 7159,
2000)& FE3 Aolgt & 4= vk =3, ZF 75 1t
Foi% code= LUBAS WS wel T A FollA] F
S7F 7P AL A w9 AME Ve R A ate
7HE HE AR AAISt], A4 Feke A SR vl
g 4= A BTk

B ATrollA AAIFE ZA 25 AlAlE 9 FekE ke

&



$26%, 1% 2007.2.28 QT 23, SH U= F10F BiE XAl 25 FMiI W 45
oJUIZ Algtate], 20kg 17 E WY e OWAS,RULA,  Zelth
REBAe®] Hlsto] 28 W7k Algkeo} . Zreut o2t 71 AA S AlAgke] HlaelA REBASE OWAS,

A v AFE 1w 2 AFelA] AASE AJA
wE AAIL] gl & EAE fle 2o® waEck 1) &}
B2 29 2RRleA 57579 ARt tgFE By &
=9 FA ZAFA 3kg ©l3F 84%, 3~6kg 8%, 6~9kg
3%, 9kg o1 4%= FERY, thF-Ee] AgelA g 2N
37} bkg ©latE YERSTH(A 8], 2006); 2) 2H 22

B4 F3T A= 3kge 29| ¥ErHArmstrong
et al, 1989); 3) &% F3l7} 5kg o]d<l 71| tsto]
e & B vk gyl fist 43S )t
AR o7 offrh 4) A, 2N H3h, B2 v S 9N
a7t BHEEe 7P F 3 vAE Ao dEA vk
(U1Edab; FEIEH 5, 2005; A5 5, 2006). WA 9

5 F317t bkes J%JJr%L 735 A T AAIRD OWAS,

RULA, REBA 52 ALg37] Hubs, &7] 29 A& 24
€ T2 NIOSH £7] &% 32], 3DSSPP, Az 2
3 AR Y 55 ARESto] 2N Fake] JdEs & ol 4
3l B7ksk= Ao] wkgrA st

2 ATl AAS A 2/ AAE IR A8 A,
Z B4 Aol digk 2HE 57 (Kee and Karwowski,
2001), 3] AAell tigt Ed% 54 43 (Chung et al,,
2003), &5 2 W} o Hale] mE EHk 54 A
ACIEH, 2004b), # & W o) F Fale] wE R
= 54 AY (158, 2004a) 59 dHE O s
k. Mz 5gAor i A A9E ARge & AT
o] A WS v ARk 1 o Bdol Sl Al
F 3dEek 1) ol BE A¥eM s LA magnitude
estimation 7|H& AR5t EHRE A3tk 2) diF
9] 928 2H50] magnitude estimation 71¥& &3] 5
8 55o] 310 (Gescheider, 1985), B& A oA £
218 Aof calibration test® %31 magnitude estimation
71HE A}EE SEo] 9= FAEAE Mulsie] A3 Z
oJsHA &3tk 3) Zwislocki®t Goodman (1980)-2 mag—
nitude estimation 71"1& #7438HA AH8-3HH, w8l &
AP 2579 BrF Aol 2 el Qe 52
7t A3y AR o® AX|He KAt
estimation 7'H¢] A543 A
Atk

ATl s 2 1A 9] ARA|, 2 ek, wA Nk
2 YA 2ol WE code #h& Hlake], AAIFQ 24 et
= APESIGIHE ol QIAl ZF F-9] A9 FakE o] §ste]
A2 AL Fakg o5 W, AFY 2 (neural net—
work model) Bt 7} 2pA| 9] B35 APH o T ¢l
37 B3o] Adairt= 0]914(2002) 8] A7 AdE wWE

o]+ magnitude
HAFE Aoz}t & 4

i

REBA%} RULAZEE] 9x]&0] 50% AFE vlud =4 v+
ERdt 712, REBAZF A 7} i 2412 o) 72 (87.3%)
< action level 2% XP”}O}J‘ OWAS, RULAE 50% 7
EE category =<2 action level 2% A% 713615 7] wjo]
T} OWAS, REBAZ} ApAl| H-3l5 AW o2 A% 7}sta,
RULA+ OWAS, REBA®] H|gle] o2 =7 7)s)
T AFE B 2 ATE 7= w4 (2005) 9] AT
A} dx|F} 7| =37 ¥7]H (2005) & Aol H]gko]
OWAS$F RULA, OWAS$} REBA 719 Qx]& (2 &7
Al Z¥7} 33.5%, 54.5%% HolS) o] VAl YEebstth o=
2 ATelA tE AN F37t 5Kg olstE AgE L
OWAS, REBA®IX = o] T3k 2 F-&t7t 023 H7ty]
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