creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

JREEE

24

2013

Tor

o] A4 A



Hl
i
P
i

2 Aol E 20~304¢] @l wiwdgel A4 54L& sersta
TAYY A=Y E24 ATE ALHS AR TEAE TPA712A

AA, HA Y-S FF8H7] sk ARG FES AR viRke] #AW
s AlRreTh BNk JIAIX Gl ARAGES AFHRT] Hste] UHbF O
2 AREEE 9 g9k AAX G gl AddAE B4 &
MAF, 7]9F Fol 9@ Aol FEL2 Nty Aol v Ao F ypEhkA| Nk
=435 T slgsd, 7teed, d9olsds e =& AddATE e
RO Z UEREth v #Aste] A TS e A FAE THE,

7, ddol F9 Aoz yeputh webA 2 AgelA = viRkA
7 F@olAl= APew Fossitt seEde A7|E S5t WY

2 ZtEEHES SEAY H&EWCR), 7IsE#HS ddolEwY HiE
(WHR), 719} slglsele nl& (W/HD 9 A7FA 9] A %5 o] g3to] nrtkA|
P& WAkt W/Ht= 710 dist sjgjsel7F A4 es yehves AR
o] 7] wjitel vRkE st Wl FE&E8S & AT WHRI WCR

g‘%

& B SENvE sk £83 AedA Rt WCR2 szl sl
ZhEiszE AldE vk EeE ¢ glos s AYa glaleH,
WHRS gHdolsl7b AaiA s w5 242 Ags vittes fgshs o5

—

J’ﬁ.! _CI:I ; 1_-_] i

re]



Fotet.

°©

s 7S A

e}

LS

=]

o7

(€]

hya
ar=

A %ol wel vpEAY, REAE, v vkA

W/Ht, WCR, WHRS] Al7}A] A

e

!

=4, ATEA 1ol AAE v

B

=

2] 59 BT

A 71 9
ABA Aols ¥

[}

Q 0]
a1,
=

d E+-2] 41.81%,

8
&

1

?l, 7hE RS "l ele Al 7hA 2Rle] =EE
36.21%,

=9

Ay
ar

A

A

e o uhE

}_

Z}FA]
tod 3

=
S

=

Rk el Al7HA
21.98%

3} o}7)

Z=
=1

L FRE g e 7

™

X

171 9]

5

T

R

517

S

s

| FE#A

R
%O

S, 9ole) &

S

e A7+
A v r) v F ASFE YERGEoH,
of 7},

H

)=]

)

)=]

A7y A3 S1Z=drE A e A
T

Aok ol

)=
T
=
=

B3R

ojiy
ﬂO
il{

AoR Hrty

-

hia

Jedel o

AWt 35
&

ol o
~ A

3l A=l o, HRt

S

ol w9 wrh

RN

3

of #]

A3} o

-

k9
hia

3713

=

=

A



o5 TiRpel Ao

EA71E 7]

ojiy

G

<
]

Al

?'501:

[e)
3 9eAE

ofm H¥E FA 9] ¢

H] k=) &
H: 2009-30432

(i3
ol

iii



M

Al A E...

cem4-

A 27 olEH WA....

-5

Al 1A BITEY] O Qh T 7] e

- 8-

- 8-

i

T

Oy
o

~

-9-

-15-

v 15-

1d
TT eosecevecocsosnossesoevocsscsscosseosssossossssosvossosscvossscssssssccssssssoss

CER/

2]

B e

_17-

2

9y 47 249

=

2. v R Y3} o

-22-

we=25-

=0

H

_?_

B!

A 3%

-26-

-08-

=28 -

oy

Oy
o

~

- 28 -

= 29-

i

-29.

..-30-

Al 3 4 BREA

.= 30-

%o
T

o

o

;AD
7
o
o:c
an

o

o

=31 -

- 39-

F A B AR A A

- 40 -

2]

v

o
i
ot
i



=41 -

1o APFBFT] AR e

o

zel
o
"
o)
0
o

_4] -

=42 -

o

- 42 -

o

<
¢
130
o

=43 -

7

70

Bo

=45 -

Al 4% AT23 ...

-45-

- 45 -

.-351-

-66-

B

0

3R

o

A

A 2 A

- 66 -

oy

Oy
o

~

- 68 -

- 69 -

i

-73-

=19 -

= 79-

%o
T

o

o

;AD
7
R
o:c
an

o

o

.-90 -

- 95 -

- 105 -

Ao EEZ R YT B e e

=115 -

.-126-

o

zel
o
"
o)
0
o

=126 -

=
©  eevetesienttiesieneteeseuestosteoterestostenetiestiattosseneteostostenetietienttosserateosonys

1. Ad w7

-129-

147 -

Bo

o

Mo

w= 157 -

A5 AE R AD.......

..-160 -

0
o

o

.- 164-

wr
-



-6-
-12-
.-13-
-16-

o]

=

H =
3y

k¢)

B

o

q}
€]

=
< A
% ol st

=~ o

g

2> F2 AFApel] wh
o]
R

RYA
ar
AYA
ar
AYA
ar
AYA
ar

- 18-

_24.-

AAFS vlole =

el

6> 32k

<i

. -26-

2|
A4

.-35-

-37-

v -42 -
-47 -

0
il
w =

m_.E .Z..g
°] N

‘i E_v
o RO
[
CU
AA
(@) —
— —

B e

<
<

.. =50-

12> <l

hyA
ar

<
<
<
<

.. =56 -

g
jant

T

Bl

Y
o7

[0

X

13> WCR¥} W/HT7|50l w2

hyA
ar

-57-

ol FdAY Ake] W/HTO wh2 A WSh

oIl A
16> WHR¥ W/HT7)

17> WHR7]

14> WCR7]=

hyA
ar

-58-

AN RS

s

A& o] W/HT 9

d

KeN
T
Z

12l 7F &

15> WCR7]+ &

hyA
ar

..-61-

of wh&

ol gAY A W/HTe w2 AEG WSk

ol 4]

19> WCR¥ W/HT

=
Pl

hyA
ar

<
<
<
<

-61-

=
Pl

hyA
ar

-63-

A FSh

s

A &E el W/HTl 9

el 7h e

18> WHR”]+ &

hyA
ar

e =65 -

=
=

hyA
ar

-66-

2|
Vv

=67 -

.. =68 -

-69 -

-70-

FUH BT e

A A

]
A

24> T
25> H]9k
26> vk

hyA
ar

<
<
<

= T1-

g

;OH

o

H
=

o =
3 %

d

Z

hyA
ar

w=73-

p
Nfo

I

Jlo

il
o

H
=

4 o =
3 %

d

Z

hyA
ar

vi



. =79-
-81-

¢

N
o]
i

wo

T &

B e

<
<

-83 -

29> 1T HIIE IO i
30> FAGel o

hyA
ar

<
<

-84 -

il

A o)

T 7Y

s
pul

hyA
ar

-86 -

-87-

-88 -

-89 -

FA O 50 7 AT,

-90-

—_— o — — — —

-97-

T—=TEST Ao,

zE

°
9

A 2] ol

g, dgol&

uzel

S

-98 -

1€ BlA

it
=K
X

B
VR

1el=

37> 7tEEd, §
38> vlwt

hyA
ar

<
<

QJgo] o]

ol &,

]

H
Ho

Z

2

of

7o)

Has

)

58 8 5o ulg

(€]

d

Z

hyA
ar

-99.

LB Q] O] ettt ettt aas
39> A

-100 -

BH

[0

hyA
ar

<
<

-101 -

Wi e

g 50un] vE] gt v

(€]

d

40> H|¥kx

hyA
ar

-102 -

41> FRUH] &} FZ10] 0] SFR] HIE e

<%

-103 -

I e = 104 -

43> HINEAE frell wE o nE A9 &

<i

-106 -

o
T

S

&3 715, slel, el o

sl
S|

.- 106 -

CIRY

=Ry

H
=

.
73

(€]

A

45> H|9kx

hyA
ar

<
<
<

..-107-

[0

d

46> H|¥kx

hyA
ar

..-109 -

e

Al |1l
-1 =X

o], o], WFzlo], gHoldole 34

47> =

hyA
ar

-110-

~112-

T O A e

(€]

d

49> H|¥kx

<i

[0

A

50> H|REx
112-

<i

wem 115 -

-126 -

il

A o}

2

=
.

52> HAE ol up
53> v]vk

hyA
ar

<
<

-131-

(€]

o =
-

(€]

d

Z

hyA
ar

vii



54>

3% 55>

56>
57>
58>
59>
60>
61>

3* 62>

63>
64>

i 65>

66>
67>

H] gk &
H] gk &
H] gk &
H] gk &
H gk &
H] gk &
H] gk &
H] gk &
H gk &
H] gk &
H] gk &
H] gk &
H] gk &

H] kA &

o do do do do do do do Ho

Jo

off ot off offt o off off off oft
I3

ot

w W w = W NN NN

lo

lo fo 1o 1o fo 1o lo 1o

viii



K2R 1> HIRE F9f o] B BIRES] T e -9-
<2% 2> KRETSCHMERS] A B a5 oottt -10-
KT 3> A ATFE BFQ e -11-
<19 4> BRkAIE Y] MEE T A MEY A e, -21-
K2R 5> HINFIEL Q] AR -22-
KTLH 6D DT T2 I e -25-
<Z1¥ 7> SNU_UPPER BoDY ANALYZER(KCC, No. C—2013—-002162) ................. -32-
KAH 8> EZA AF A TR T3S EZAA e -33-
<OE 9> ABEITS ST DA ZIFH A s -35-
<2 10> HTHAF S Q3 71549 A e -38-
K 11> AFE B Z 5 e -40 -
<9 12> Adnty] A2E flek 32k A A5 WE B s -41 -
<19 13> WCRe 143 499 =59 ddighs 1385 499 7tesddd wE

S Z BN G BT oo -53-
<TI7 14> WCRZF W/HTO S BF T -55-
<7213 15> WHRIF W/HTO 8 3T e -60 -
<KIH 16> A 38 8 AF S e -72-
<2 17> ¥ HAE 538 8 3ZFYD FA e, -75-
<2 18> FHAG T v AE 53819 33Y A ¥, -76 -
<29 19> HaAF vl 3822 33D FA BT, -77-
<19 20> B AG T} v vrAE 5339 33D FA BT, -78 -
<2 21> B AT AWEEIT] e, -84-
<9 22> B ARl gk 71ELH ] 2 AR -85-
<29 23> BHAFH vAE F3 H A HEY] VD, -91 -
<2 24> MITHAF ] Ml EZ T e, -94-
<2¥ 25> ¥HA B Y] WlEER T B A, -94-



-116 -

KI2H 26> FBLE HE AR et

wem 119 -

e =122 -

-127-

THET] L e

&
a

<18 29> AP A
<19 30> A

.- 128-

1n}e] s

&
a

-130-

o 2

(€]

2]

CE RN

2]

<19 31> 7319 AT

.-130-

&3

-135-

o =

(€]

el

G} vl

2]

<1¥ 33> 7329 AT

.-136-

W
o
Nfo
o
5

Gl

141 -

o %

(€]

el

G} vl

2]

<1¥ 35> 7339 AT

.- 142 -

- 147-

..-148 -

i
g

.. - 149 -

ol

.-150-

=151~

i
g

.-153-

ol

- 154-

.-155-

i
g

.- 156-

ol

—_—— — — — — — — —



A1Z A&

Mo B
ry
=
4

o
=
j=|
o,
0,

2 Vg e £AE woth 53] 30, 400 W9l wel o) ulgo] 747}

42.3%%F 41.2%= 7} =& Aow Ve oA FA, 2011). BRI

o] F7h= Wity ddd e U A9 il A sE
A

w oh]

e AFE A9l EA o8 5 glo} WaE A EAR A4 3 gk

-

AFYANAE wwT e F7he 245 AGH WeE 7
AGE A% ABe] Begol Fobx Uk MY ¥

30, 40t FA JFARlA w2 g S 7 LEASE

o
o to
=

ot 2
o,

7) W ol5g B s WAR Al wWast AFst B

=

Bt = O] Fe] F2o] theFshA ka7 % ARl)A sl At
9 QST R WAlol2 RS At 2HAEE BER
JrA=e] oEsH o] )
ol ZlHMA T RAGAA WAlol = FHRS ATt &

ol FAHTo] $AHL Yor] BR JHYAIAE Yol =

o

-

Mo
A=)

Zrk

X

=
e
B S

o) g AES FAat] Buleky JATH(RATA, 2011, ol 9) o] =
ol wtol= ol Falge] AAl thEE WA W e g FAlol
A @A 0% ] A4 g vnARe] b AR Ade] 4o
7h elug Wek ol o5 AGH SHL wAs AY AL FEehol



ofst= WHe A¥EH, A4 F Tt

A7elet,

-

k9
ha

T T T oRT g N HF TR A w oo @ o
ﬂﬁ%ﬂ%ﬂ%ﬂ%@ﬂ%ﬂ%? s T SR
T WA L FE AT Y s
now (I L I e X 9T
I S
N3 _aZxwizen>Ts U ®

_ _ x w ; et o
ﬂAFﬁTM]./F;OC_ﬂqO#EW‘ﬂWﬂATaO%O X_v.._f&OO
o w e P g B o X4y o B W R
P I T = B AN N~ TR~
T OF e PRET ST HH - o
<|n = O] =& B = o) ok 0 -
N T S -t o) = woE A
W PRI FfoEsll ENLE
FMEEiiESsse ey EEpT
~ —~ —_ — O
m;_1mwufm%%¢iwmoﬂ o T
Mg Ty s NS ™l ey
.o o of o < X NI 0
N P - B e._%]al ﬂMmuo_
mMHﬁ_fﬂﬁA%E_LW_%ﬂ%zT&7_qwr meﬂwm
?ﬂﬁ%r%@rmn %W;ﬂwl%%ﬂe %Hﬁmwa
= — o - o 0
T A ET U FEAe G E g Ay
KE gD e b o~ tw I 0w
pETEby R eIT L S0
%HAT@MEQ%O%ATHLQE%M z0 N o
B o~ 3 —= N
Aroa @EQ®ye® ” 15X ST e
P L a BEN o ® T g NBMY
P R R R gy wBraT " o E oW
T T RNBERFERE RN CEI R PRETDT
ge%ﬂnﬂr?ﬁmﬂmumﬂmﬁﬂ%% %Mwﬁ_]m
HE NOX pat J.]W‘_E mK O
Eis b puEapTEden 2250
KoM R OX M om- bE ool om oWy T
X o Mol M X% 3T T KT T NDT S o o

sto] &

e}

12l ek ol Fg1e FH, ot

1] gol

Fol

e}

°©

=

P
T

]

®

o olfFe 24
=

HA= ol

S

152 7]

, 2009).
2

73

o

F21717] 9]

A
o

@:

= 7t&sEd

iApele] we} o
("

™ AlghE Eo]

o

=

=



o ] TP oo Ne &K T JJ o
N A =7 N of - o % — o X tEm B
S - el R U — o
i i) o ATZ&OHIQH { 3
T HR L o PR AR w04
ﬂﬂ\nw_o_mﬁzl e Homﬂx NOR N .Moﬂﬁ
' ) ,mu,._ \_IETI ﬂ‘mﬂ a Ju_o
MﬂMQ%dL xiwwmg_%ﬂwma e
f I~ ) —_— )
w_ﬁ. 2 % B do m_; B o= o "o W il
5S8R - - L w B
X o e o Beour 03
HFeow T R o g T
= N Urumz_ Jd%oIUT_ dAl‘mﬂ — o
AU EE My oF A TR
T
=S T = il 2 T o ox oo
s T o NN B S
T om N oMy By o
- N TR E % ~ X ool BT o5x %o ™
ﬂIOtPE ﬂl.Eoﬂﬂm.hOM = T =
I 3 m IS s
% fre
O.Hll fanid 0 N
., B ol o W o ™ H = ou o *
JE T v R 1101r]]oo“_
71Mﬂ0M1X_._v Hoﬂvvwﬂ%ﬂiﬂaﬂcmaﬂb
o S S i - ML N <P mh 0w An zo oo
Qo e T qurumﬂ@ilma&o@
. %o T o o B X
Pl o T HET &N T w g
o X2 J|HT_H_.,0‘IM a
PEpx T BWIWEO T W
T oRe o oy W B %lﬂlﬂ_: ATVﬁﬁiul_%
]/.\ ETJ- —) 0 L.Oﬂor q‘lryAHH
K N S o S I M e S
2 Ex O m N R LR
T da® FoTlag~%_Xplx
oot 2 _ﬂr@@uu%ﬂm_o G
. 0 = %o -
(T - TS R R
T M ﬂﬂﬂﬂmﬂ% X %ﬂwﬂﬂ
B T e KRR PP RTF TR
F B g B o R R T B S o) o

Fotet.

°©

b

°©

44

Fol

°©

|=]
34

=

=

o] e wA

A o]
B B S

]

=
jisl

o

3}

ZS

A2} 2

|

o
1l

A o]
B I



oS o
= 1T

(€]

A

A

bl mlukdA o

°©

-

Xz
=

ARE B8

}61-

(€]

A

A

|

o
1l

Al2Ad AT

1t

o

=

3}

< 3

3]

&
ay

A=A
=

A-9]
RSICERE

=2

°©

i
o

A

Fof it

.
&o

al

aze)
W

0

A

A2 Al

=y

ojiy

25

il

0

oo
o

ojiy
m_omo

¢
X
3

0

I
fiie)
1

k!

ojiy

0P

o

o

0

.o

3 ¥ v9HA]

(€]

7§ 3. BIWHA

G

ojiy

il{

vl e 2

]

[e=
pal

s,

ATHE 4.

7
Njo

ojiy

0

ol



A 27 o|&3 w7

A1 mRke] gejel i 7%

MRS gHE UAZE 2mlshe qUARG Fobd AWxde] 3
S5 gejolr] ol dlste] thiteldE melshs Aotk wwe £
S Fw EgHol A, RAFS A AelN FFuTH 23}
oAES dvshn vwke BhEd AAl ARe Eaeh o Ft FopelA )
WG 7 gn gare el Hi EEAGY WS wold AFE o
vl EEAF A 5o s FRACh ARIANAE v
g omo] Apo]= Yol met He2 Abo] = (Plus size) Ei Ato] =

(Big size) 2= o2 AFE3HV|E
H ke AA 4 = A
2 A AolA 3 ARE ol&ste] Bk &4 S g wol
AHEE = A BMIAAZFA ) 2 AANEFS AdAes YepiA e &
ARE AAABAAZE w9 & Aotk A AFTS
o] Roéhrer®|<=, Vervaeck#4, KaupA|4 o] Ao
WHR (lg] /Y Bolze el slg=el, W/Ht(E g =/
=

Fold & otk 597140 WEE AAY ARE B2A sl AAYFL
A

AZsts Pat AR CT 2 Fal 9a Gyl Agzrse] Hae 4
B B33l AYFS T WESe] AFEIE B viw BAE 23
Sh= A5e) A B 7)ES < 1>l AAH Y

_5_

J’ﬁ.! _CI:I ; 1_-_] i

re]



59 Ay 9 7]

M
N
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A|gHRd 71E

B 9E (%)

{ (A A A S (kg
x5 (ke))
X100

E% 1% (kg) +

A Z 20%7 2
AEn 9 20~30%
Z ek 30~50%
s ek 50%014

BMI
(Body Mass

Index,
A A ZFA )

A% (ke) /7] (m)*

A A 18.5m] 7k
A2 18.5~23w] 2k
WA= 23~250 9k
ZH|vk 25~307] v
A EH| 7k 300]4

Réhrer ]+
R AFTAHAE)

A% (kg)/7) (cm)® X 10°

1.50]%

VervaeckA| <+

{(AZ (kg) +
7FEEd (em))/7] (em) } X 100

74 AF 1 80~90

Kaup#|
(FFH =

EASHE A5

A% (kg)/7) (em)? X 100

AAAS o] 20~23.9

PIBWA| 4
ercent OF | (94415 () /BEAF () | B 120% oI, 917 130%
Ideal Body
. X 100 ol
Weight,
i AsH)
H A = A= (kg)/7) (cm) X 100 A OIEF: 34~42
Ui oY —20% o3t
o3¢ —20% ~ —10%
P (%) ={ (A A A= - o
BrocaA| 5 ]i];tjﬂ (Z%)J)/ﬁizfiﬂﬂiﬂfloo AAA S —10% ~ 10%
e e ANZZ7F 10% ~ 20%
v 9 20% o)A
]9 vke: 0.950] 3}
Tt w2 0.96~0.99
WHR . w0 1 o)A
. . X T E E O — I—‘l AL - .
SR ;}-ﬁ— 0.81~0.84
=2 0.850]4
- @Ak 45mm ©]%Y,
3] 8} A HEA| AR (mm) + A 75 (nm) 32} 60mm o4
53 5003k
H] &9 7hEE /71 X 100 4483 51~53

53 55014

X425 (7] (em)—100) X0.9
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BMI(Body mass index, AAZAF)= A5 7]o 23k v|qk FA A4
Z AAYo] Frietd AFol sour] wwd] PR AALHS FF
3= Holth BMI= $kx}o] Atz el AR S Hrke w F2 ARES

wA 2 e AT 1 v
=

th. BMIZH 27kg/m® 01491 A5 AXSFS 1
Wl Aol AXYFS Brhskd Aol 3

Sl
%490 At B9 AAge] ol BAAHE, 2gFol W A AFEL

H
[e]
ol AA ARG FA7F A HERd
=]

Helgalt A

o] ARud FaB L 5 ek HEol YAY A7 obF 4e A

EE bk wpgelth AX o] Avht gevt

=
U= ojde 2 ZHdsrt ddder ¥ % ujE 7ML Q=

Aoz dHAUA A= sle/do
5 FE AR ey HZode slEs
Aoz Rl sz s 55

=)
N
- —
dT

g

AES ¥ 2 Rkg

o) AW F 02 AHgeka ghe.
_]

=98] (Waist Hip Ratio, WHR)

she

?l_
SSAY FAE S5kl AAYHS FHSAG ve HHS e

= =
Ro WAAY FAS Fakol, AP, PER AVEE A
o]
2%

W Aol UE J1Ee v e A% 9 A% gele)
Bt pstel sk A% Ropld F= ATHUh dFTeNAE v
AY B BAl % AN 9% Zoly] We] LEAPIe] A
AolE WHW 5 Qb 71Fe] Basth AT PR wmwy A5
2 B 4891 Qonw AAXS U FuUE welat vuAge
Ul 7ol ofelgol Gtk ek WA R Rokel A o] FolAi u]wkAl ¥
3o AFES FE T Y ulw RS wunAge ovg 2
Asn 3 AH AGE S4L stefete Aol ofel gl 1 Bgyel
d& Aol vlFaT. o] 43(2009) % Hlw A F)Fe] ok AFelA 1)
AP WS WA JES A gy wrks e NFS Batel ¥



oIt wehal 71Ee] vl A A5}

al
SR 2k AAE st o7 FofelA] &&etr] Qs v vkAE %
)

=

o

A2 A wte] AgH 54

%7k 9 2719 sk Fobel wheh e )

HI ke APEAISES] == ®SH7) glo] AWAEe] A7]7}

= ‘AWAE v hE ¥]9F(Hypertrophic obesity)’0]

i, o} AAAATE =& A v

Aok, AWzA L] Fixs AL T2 55 796, A48 Jdo]
76] [e}

= [e]
Fol glom, BR Rgle] HAR wwe T4

K R=!

jus}
r.El o,
tlo rlo

TE= ot=2o]=38 dH]W(Android—type obesity)’©]
gt st GAd el Al ol G nlRE =5 A (Apple type) ol2talE &
L= L 0 B = = B e el B o S o S R = ] R i R S B
EFHo Ao] A% Fe+= WxA v]YF(Peripheral obesity) T¥& A
wol=3 HIRH(Gynoid—type obesity)oletal 3t o3 HITE FE= A k|
& (Pear type)°lgt1 % st 1>, v]YHAY v 9F(Diffuse Obesity) & &

==

4 9le] wgke] FEZ o] oher AAHOR Hwkel A9 ou g,

HgkA| g o] #R7= 3o ddold =dn(WHR) o whal ARkl d|uk
(Upper body obesity) ¥ sF4FAl B9 (Lower body obesity) &% J-&3}7]
T s AaE 9, 2007).

Eoﬂ Ujrg} x%}\Lo]jﬂr E}E xﬂzﬂx% E/H thjr'
H



Gynoid

Waist
Hips

tUpg:r tody (Lower body
obesity) cbesity)

<3 1> H|uk 2o wE njute] e

Agel g E7e FAZFYH g = 3
LAl Zoleb AL 71, 47, AE T3 AP #AE A6
AFE-E 9t} 3] A2 e A (Hippocrates) & ¢!
7V 21 HZA3 Y (phthisic  habitus) ¥ EEo] 3y F53
(apoplectic habitus) 2 F 7F4 ©Elo® AdS EHF3Yrh Rostan
1828 ] 2 AE 43173 (digestive type), &8 (muscular type), T3
] (cerebral type) 2] Al 7FAZ EF319 T} Violays ZEH QoA 87) 3=
I gEldolE SA4stn o] FEEE FHEA AFE Tete] Ade &
Wad, SUWEd, gqudd e 372 2780t 233 (morphological
indes)& 2 ZE3 7= AotglE 75 oW, U &3 (macrosplanchnic)
& T3 FASL BE Ao A8 E 3, U3 (normosplan chnic)
& S "ol

1908 AJo]aL(E. Sigaud) &

il
719, 25719, o598, FHEeR L83t
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oR

i
Jr

golar d&=3 Akel7t Wil st

A o,

=
>

A @ el

Sy

e A R P =+
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H]

o7 olmprt Hal Fof vhs}

of Zo] Bt A7ko] 2o m

FHEL2 A7 AR v]Eo

A=
s7] o

hiae i)
Foltt.

l

H

glov], Zo| gix

SREIE

o
puy

s

A= #

A
o

=
pLS

19213 =9 a9 A1 (Kretschmer) = & H
HAdo A AZE, FAE, vTE ] A VMR Z2 B

<19 2>,

3H
A

f

b Arhletischer Typ (schematischi

© Pyknischer Typ (schematisch)

%14

<13 2> Kretschmer?] A

ARt 7)7F ARolq, IR
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=

M F

S
=

o A
1T- -

o g
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otk Wlel= Aol gl A shsth
FAG(253) 9 AAlE 0% RS o] & W

AEH, A ZFo|AY 11 ool

$9 Agol Av] WY 2E ey tho] 7% 0.
Joln ol Bm ExaA B @ A 38| wagort FA
MIshE ofzh Jbe 7ol Euh B4 ARWA A AA Y Bun s

ATt

J_?_
ol 7| Yuleh A Feol 7
3 7lo] B3 7o A
AN G AT A oFix

A9He BEe wE YdFelq 2 & gk

N
Sy
§2
iv)
=
)
oflt
rlo
T
o
2o
k)

R

R

2 Hrtstel AFS U< (endomorphy), =¥l (mesomorphy), $£]w]<]
(ectomorphy) &2 W73l th ol QAE o]F A& e, SHls,
uisd zh 7]de] weidEel] wE R oR 1SR ARzl oz RE
At 1770 359 7l g A59 PonderA+& AFEFel 2 &34l
o ARG o R 7 9 8] QA Ve ¥ AEE skl 194 77HA
o] &AE YEbdo] AYS ERIATKIH 3>

M
@éﬁl ?&’( i

271 172

Tz 613 514
73 515

EC7, C
- OMoR ORPHL
BN FH]e NDOM

DOMO pyC T OMORPHS

<I¥ 3> Ade &ntE B
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Z8¥ (mesomorphy) &>

9181¢d (ectomorphy) 82 28] ¢

tal Aol P o] wol

Wl ¢4 (endomorphy)
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7} ooz o, 7}

97} o
ARS!
el
./_’,:

¢+
o

ojiy

)l
fiie)

qr

™

R
v

ojiy

zel
W

I
0

=
"

F
g

0

A

=
-

ol

B!

N

=

[¢]

A

=

h N

<E 2> F2 A7A

(1898~1977)
SR
e <
<

Sheldon

Kretschmer
(1888~1964)
ALY

Sigaud
(1862~1921)
— 12 —

o] wol} T AY




BAYL MEAL AAAE Aol E34of

27 Aol it

<E 3> vIRrgA S AP Fg AP AT
Sl aTay | vwws e | S A% 44
(199;) 20~59A4 2HA A A= ﬁ—f— 163(1 26~1.52)
o A9 (1,52~ 1.81)
%}‘\—]Xg 19~29/q] ‘:gﬂ 1,11;]] Ey;ﬂ SFE x]x%ﬁ]z_ —
(1991) =, y T o1 T1H =
A8l 2eAF = [LBBAIE (7} U2 AE)
oop |30 qes e | VT Ipag et we Aw)
n G Afo] Zn
R Lol PR RSl R R B
(2007) WHRA 2= 1ol | 2 FEOF[aZh (Ao
T e sk
Shakal vt
A998l | o0 | A s0%ely [Asak Aol f
(2009) BMI 25074 e L NI
— BMI 25918 BN A e
Oor% | 20-s0eh |2zl 90em ol 1T Hhiereg wanuy
WHR 0.85°1% | — = " |91%3 Hyujuy
A4 9 A5 AFol 3
(2011) 20t BMI 25014 = sajo}

A8 (2001 & Fd vTHAF e A 7135 vls) HEH IES 4 I
2 gkolg) ool Aol e Ee W WA WEES Frhehn
Utk HEAlS%(1991) 2 20~594 HAS EZHATE VIFoE mEAE,
A, FES ALCE PRAA. TS AYoR 155 43 2 2
o] &L W7l gldAR Yn], 7/ =d FHo] & Zow FUlsiH 5
3] sl w F217F ZFAF vlal viEiA= AoE w9tk ek i
TAG S VIR st dEZR] T#old ARt vlvke] wE A FE b
H A7 desiva shalth 49 £1(2011) 2 209 BIRFEA ] 1A=
AAE A ste] A AAE AQbstvr. HIWHAIE S BE APl vl o

_13_



B Ag A JulAse] 9Ee T del, T, B g2 a3 delA5
of JFE Fi 7], Fdol, BYol, telhBel Folst glglon o319
Aol MEFESFOE o F& ow ek
S Ul HYATFE Bl v e REAZY
of Wls Eel, Unl, FA FBol felsAl 2 Ao ehgon], o)
AME Aol AL B #E Row tedth By OF A Ato]=
2 Avind Eeg dolFEe Wate] o8l APHLL wwdyo] @
= AAE T AHD NS ASEAS NFOR FAT F 3 o]
of Tg R BRI oprE Ao SHk

o) AP ERA #et AYATE Avnw AY U AP 5ol

Ao vehd.

N
-3
u

o
o
Aoz vyt o Aa Hjel &g F9lo Hvtew <l 9

gl o] grolA A HERE Aot grotxivka sryth HAF 9
7~39A HIYhEA St o ® ninke] Folek QIAM|EE Wl &
shabalv gk BRajnk ARkAe ke 2 Ads 8 3kstd. A9

2
2 v A, dobgay wuAe shbalu v}
3 o

)

g 1%
= &

=
=M=

B

=2
2

o oy e
lo
i

60t 7kA] vk HAAS e wE AP A Skl
FLQ oAE o]gsle] FFyAafolFZuluk, Abziu|uk(EFAI B W), A Abzbe] e (A
Av)gh), 2uEe|Nke] 47) AFgow §33strt. AFEoEE v wkAE o
H &S 2y 2 Ay 10t A0 20~30t s U5 e)vl 40T o3
2 GAZMIYE S A W BER|Rke] v &o] FUhshe Ao YERN
AA G (2009) 2 20~60t] HFuIwt PAd o] kAl S AP EA A et 73
stalal 7z 78 HE oF AFAAE AT AFdfEe 1% B3
koAbt BRajr A5 BRa|ve] 3f3oR EREy 95 &
Fujgto] wIwkx|=7F 7P H9ka AR YUl HolAsE 1% HEREH|TEE o]



HE Aol Y& Ho]2 ¥ (Basic Pattern) &+ £% 31" (Block
Pattern), €=Z% (Sloper) 2 Eg|w, oJg] 7}#] HAR o2 WHPH7] o]
7}74 Z1Eo] H= PO Y-S gt = iy 1A S A Ee

TATFE AR AEE tARRIAdoIY AlFAe] gl oE d¥3e 2

E}(Fau’chlld’s dictionary of fashion, 1988).

HAEAA ddEe AAE A Folel wEbd Aol AEA Y (Waist

sloper) o]t} E242A3 (Torso sloper) 0% FHEFHTH ¢o| ~AEAEH LS Ao
ﬂ dol7} slglEdd7tx] 4o, EEAA8S dyol=did7tx] d= ¢

goz fojrEAde] AgH Felgtn B 5 9)
GBI BEa A9

= 9vlsh]

(°]" %, 2000).

AA A4S 9d Ahol o fEe ¥e ]

by S 43 gy st B3I =8-S RoFET GAAE
AodE S A A= g5 AYEd E24A AL algx 94 =
ol Ay 5o fort AFEEHSCH, Yo ®7|EE ‘Bodice pattern’,

‘Upper bodice blocks’, O F AREH G o] ~E
Agee A 98, Ao ¥ or Byu, o] BIEe
‘Bodice sloper’® A%t} 9]

“Torso pattern 449
‘Bodice pattern’,

‘Basic pattern’, ‘Basic bodice pattern’,

A3 golo) AHES B ul, PR HAY, AAY, Wi AGe BT
E240qy do]rEARS TaSE JuE AU YAW, afEoR

_15_



a4 g0l z57 il
(i A ek A2
el E24Y %?‘%‘. EE 5 R R
(2009) (toso type basic o 0 tj ST K7 3 x A=
pattern)
HoA EZ24 99 E2% |16~ | E=F4H A9 3 349172
LA S
(2009) (torso pattern) 43 184 | YHAZBE)
X Eo EIR=EaE e EZ4 ,
15l m ° o 20 o - 3A-AAZ
(2004) (bodice pattern) 43
ol ol &
o7 gerdw o cg A _
(2000) (upper bodice A=43 | 20d (Y&, N ) XA
blocks)
Jeong, o) AE ) _
Mi—E 9] basic pattern o5 20 of A 3 2AA S
(2007) s
NAA ¢ e 43 dol ~E S A HH _
(basic bodice _ 304 (ZA, 2, XA
(2001) 43
pattern) HEAL)
n ] ©] &) ) o0& W
w7 Z; .Qdo «J]OI_iE 20 017]H‘ITOO_E'. A7 A=
(2003) (bodice pattern) 43 GA F3)

o] 438 ATl wet Y EF (fit type) ¥ #2F (box type) &
] =

i)
rlr
ofth
=
1o,
o,
ofth
o
i
=)
o
Iy
o,
ofth

B3 2~ o
=3 4 9l

| &
(fitted toros type) ¢ &oj& Eg7|% &, aAo] AHs = o ue}
Elo] EJEF 3} AvE] EIE & ) °
OES ffobgA &l Af7F ol FHe] ddo® Jejde] SHo% va
FAdgoz Bt o F Yyust Jg Yehg7] fste] I EHFo|e

g0 AHgIIE G,

ol
fo,
o

rlo

rO

20
i)



ool AR o dde MdS AurgS w, AA e F F
Zojof| whe} FEE Il of fof] wE AR 5T o5 fxo ue o}
FotA FEEol AHEEE Ae & F ATh A ENAE A dFelA A
= T AFgEHoR s Aol Aol nt G HelA AFoldg e
71EAdY N A=Ay 55 AHsed £ A9 Bk B AelAe
GAAE A Ad Axe Yzt He YEY EE2A 43S ddoE v
e Sk doldde At st
2. BNk G 3} AFe] Ay dA 249 #A

A G2 BEAFE I slefsde] S7hlM FER AolE Holw s
= A S7kR st sy TtaEde Ag 27k HoA A
sl =zt ksl nlal & AerF s = dnh mEbs ol gl n
e AR A Bl i s e dF Yy eAES Fobsty HH
A7 Al olE Heels o] Fastth E Ao BivtAlg S ST EEA
AF S JNstrlel M winte] AP H 54

A 229 S4E Avnn .

1) Aol 24

ojE-E okt FHEROT FAHT] wie olF FEsHE dHS N
o #9& FAG=H T2 IS dr dA] A E 5SS FEIS
A FWE AJAAYHA o5 P oFEF HAAHE Fo
TQetH(ES7, 2009). HEs AA 3 o AFH 5H4S nHeA g
7=, s, 99l olsiides JuE dHoE AFEE A
S v, dgole] EEo] weEl dAo] BolA & #FE Aofd 5 Qlrh
AAR ZFAGANT A UdH #3275, s, dFol FSelA
o2 A vebe, AF A Qo] whet zko]E melth whEba & A Al
Adst dMe AAE dAste] Z7be] R SjelA oF e #HE oFEF
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fiie)

A A2k
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dQol e ol
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124,

[

Fol7k Qom, <

A

el
el olewA oA

7!

X

)l
fiie)
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ojiy

g

s,

S

A e ol

.‘_,:_
of 7715 7 3}
b Al

<

517

S

e

X

)l
fiie)

ER 9 deses gan d7A9

[¢]

Aol ek
A7 A (1)
Al (2010)
7 (2009)

[e)
.

1

<¥ 5> A

ezl

(2009)
1 (2006)

=

il

==z
A
T

o
O

Aol 21(2004)
47
$19=3 (1995)

A

1]

[}

, OB wE o7 S oA
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2k (1991)
(2000)

Douty (1968)

slejdd,

[e)
.

S

A7 whet wAdo] 9] o] FRAe} T

Aot el T of

Ashdown (2008)
Rasband (1994)
2187 (2002)

A
A




ATER 3 Hhol9 o] FEHE A%l ApAlel Wl A9 WEo] A=
2 SHAES dTe]ele A Feh siEde] AA Al dAE dHE o
FoAA rEE dAEojol stz FAE Zlow HAlth Tdk 3x4
DA G Ge ol &3t s 7 9 AY AFelMes ATER Y 2o A7
BEi7F $A4 ol AF3SE AE FAs= Flo] ofE¢EE wWol AREHXA
Aeth ST e dEolFAY olsiAe dA VEHoE AuE
Ag-oll= vl ZEolyv Yol ==l wep dAao] AYAA doE XA
Av A= A¢E F o] ZFEAF] ofd Agel= kF e o] Aol
T Stk Ashdown(2008) fAe] Agst X E 27| Qs dAqrelA &4
AL A E vpeFetAl vpte] Adst A3 ATTA ] o]sEo] s
Tt Bkt

2 AT o] viRt GAYLS 1HT u st miEEel IFES AA
W] ks AR A=A QAT Ao AR AE FoE AR
], OJEoA JHL FHOo T "Wolx= Ao] Agetrta detkE vt whet
A2 AT E dE] AAE A8 dHoE AEFHS Ave A4S
AHEESITE AR e o8 vAE /38 dHE JhsEd, sEEd,
dEol=a e A57F T HEde] #xske v &2 AolE A EY
9 2 BE2A Al A&stuA skt
2) o, 9, FEe i

EZ4 d¥0A AAE e F2 4% 9F FAFoE 89 %
& GHoA Hol =l Mg HECE U oA syHlE EF e}
), SFES GHoA Rol EEdAde] 7HE kEo R vl Sl telA b
SFUHE x93t JF5S Je=de T didsts Xox AA FolA
UE, HEe ALe FEolth

H| vk & 2 ] A HFo] W] wjtol T

FKl
N
20
ofth
=2
R
o
-
&
)
20
)
g |o
fr
A<

s
=
ABH 545 woly, ol we} ok, AF, FEe o] 2k Stk



0|47 (2009) 9] ATelM= 7HEHEFE wet A¥S TES F dE o

, FIEY e 5AE e ¥, FES dFAAME FAS Aol
p_olxl AA T AFolA AFHEE FAT A7t eSS WA A
(2008) 8] Aol E SH APl wet okE, FF, FAFY AfEs B4
& AR, TrEEdvE S7METS GFE, AFY odfrv AASAAT dE9
S7hske] obEI HEQ HHEHS RFeE 9ge dvpn uhglth o9
A ATAYNE B oo, nwAF Y] Ae A el g Fol FANAE
540 7] wZel oF, A, FEY vE] WstE nEste] Fwlel] A
€3 dart vt

Ex oFo] A " =S 27HE YJAgst] Aste] AMEEH= T
d Qo mEka] o) QlAle] FAS & wrdsty] flEiAE APl ot
g e A9 F& 2ET Havt k. HEE AAY APH 5
upeb X9} ko] thEA AAHTE AT ARk o R ttE QA QA
o] EFHCAA ot FiEs WA TN7] Aste] FFetr] wiitel AEA A of
#, A=A otell, AEZHA otdll, iAW =ER ol Tl BtEZF A
Aok(EEmE 7, walls 9 9, 1998). w3 Aodde] Qo tEE 7}
et = Aolel oste] FAHAT E=4 A Aol I
Jol F-A7kA] FEHAo] FrietnE JdolEd et delEde] Aolo uket
A s ES 4% 1#d daovt qlvy. AYATE AFHEE oA F
Bl el 2FA 291 Foll W AFH Ao ol thES] A9} GpEZA 2}
ol & EOlk— Ao %E}%E}(ZJ %, 2009; HWal, 2007). kAW v vk
E "o 483 A= T
Hlﬂhﬂfﬂg Hﬂ JHEMW EXMO] HtE wiEEel o wiFe] Wl
Szl vla s A
= = S AgsTT] Hste] dlolAEHE
7} Ay sioy t&ﬂd_ <18 4>eA He Ay Zo] uukA g2 ekFo Hl 3
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WES] A5 2A FkE) Wl e RlolA e B3l wAsA o

om 3y wiEEEel W Fr Beshy bdol MR Flehs &
Fe L dert v ek nivbA g o] dojsid el = dnkE el |
AM HES fleiFAY MiEsdd 3 SRS esld ATl Hako

AABH E

<IH 4> HRAE Y vEEd Ha s aA

5> M= o= g njvke] AP E.—*éol HEA G S g e
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AARE AR F FES o] g3 vnk FH ) V=S Aty skl 747
o JAAXFE o] g3t uint B A% WIS AT F 3ad A
AA5E ol &3t Ads AAste] HF vvtRA ] 7S Aljbstaat stk
747k o] QQANA 45 o] &3t 2| 3of wf Hvte R FAgH -9 H|vko] opd
AOZ AAFE A5 S FESH] AZE #FEES HAAste] 7 ARE
o] &gt Hw g AFAS AEs LA vk vHEg e AT HETH
o]Fol 5 HF nwrag 7]Fo] AgtE AT

32k A FAAT ] #HHE Rapidform2006 (INUS Technology, Inc,

Korea) &} AutoCAD2008 (AUTODESK, Inc)E o]&35lo] o]FojAth &
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&5 A2 B 2] C 2 D 2]
1/27v &= C/2+5.5~10.5 C/2+3.5 C/2+6 C/2+5~10
1/2%% (C/5-1)+0.75~2| C/6+2.5~3 C/6+3 C/5-1+0.5
1/25% C/5+1.25~3 | C/6+3.5~4 C/6+4 C/5-1+1
qE C/10+1+3.5~5.5|C/6-2.5~3.5| C/6-1 C/10+2+3.5
1/29F 5N N/6 C/20+3+1 C/12 N/6
1/25 5 d ] N/6+1 C/20+3 C/1240.5 N/6+1
A5zlo] N/6+2 C/20+3 C/12 N/6+2
S 5zl0] 2 2.5 3 2
A&7 0] C/10+12+3~4 C/4 C/4 C/10+12+3
L7 o] 71/4+1 71/4—1.5 SHo] 71/4+2
YHoldel 71/8 71/8—-0.5 71/4—=15~17
M=ol 71/8 x 3+1 |7]/8 x 3-2 75.5 71/2—13~15
2oy 7 3.5 3 6 4
= o} 7 2 1.5 6 2
AAA 1.5
A7tEEH C/4+2.75~5.25 C/4+2 C/4+3 C/4+2.5~5
H7tEE C/4+2.75~5.25 C/4+1.5 C/4+3 C/4+2.5~5
<E29>F SH, FIF, dFolAY oFFe] wES Holek 1/27Fa=d el
F7hA AA o fgel st MiEERE $hilsto] vladt Aol

1/27F5E@el digt a4 /3 BEEL 3.5emzE 7P A2 Ao

3
e, DYEEE 5em, A9E-2 5.5.cm, C¥E L 6cm=z FAME QLT
2o dd A=l wet okE, H ZZFAC sk x4 Aol b=
Al o] Folx] 7] wioll o % wjo M XpolE Kt A, DAF ] Aol
AE, HE, EF ArEAo] C/5, C/5, C/10E 7|ECo2 3t AAF3S
7vehe FHE YErEAN B, CA@ A= C/6, C/6, C/6% vl 4] =A

A
Astar glo} ET HEIME AFES FEAARE dFlE 23519

e e e
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TFE AAS e AoE et oG s AFEW A DIFS
AFEANM 0.5~0.75cm(10~13.6%), FHFollA 1~1.25cm(20~22.7%), <
oA 3.5cm(63.6~70%) 2 wlEsaL Qllow, AFo] nEo] 7t =k
I FHFE, AFY FSAE YEET BIES 1/27F5Edl dist & AGF
m % 3F2 offF#o] 3.5cmE HE 100%2 ofFFel F7HE How
WERREAL, oFEell 2.5cm(71.4%)7F F7 = AAIRE, HFolA 2.5cm(71.4%)
of &FL AF7E dFel FUrE AoE Bl CAd¥L 1/271H%

= 3em(50%) 7k F7FE AL GFEAME 1em(16.7%) 7F AAH[J Y. BE
e oM FEe s 7P A A8k i
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e W FE ARFe A AFske A2 7IEY A" AN
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nAPoR APl BEoAL.

X 29> o/ & va
A /j' B Al C Al D Al
o {5
cm % cm %1 cm % cm %
1/29k% 0.75 13.6 2.5 71.4 3 50.0 0.5] 10.0
/2% % 1.25 22.7 3.5] 100.0 4 66.7 1| 20.0
AEHFA 3.5 63.6| —2.5| -71.4 -1| -16.7 3.5] 70.0
1/27V5= 2
5.5| 100.0 3.5] 100.0 6| 100.0 51 100.0
(AAD

2) 2 A%

(L AF By A=

24
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e
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dhl e X Erh RE GBI 2 etk Aduie] AZAE ARYy
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<E 30> FFAF thgt Adnic)g dEZF X4 vjw

@+l (cm)
Ciasy AEFY A5 | Adnty A5 9=}
= 100.4 100.5 +0.1
g =9 79.1 80 +0.9
FEol=d 93.8 94.5 +0.7
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oA AFst7] o & AdAnit] el HA G FE3te] v w sk
ALE S 1/27F5EdE 7|+0% AAAORE 5.5cme oo F71E A,
B3 3.5cmzE 7FE AL ofFHFo] F7HEA Y, CEIL 6ecm=E 7P &

& o fragol F7hu e

<E 31> 712989 ADAFY QAR5 @

€1 (cm)
A2 B 2] C 4
T QA 2] 4=

HRAA | AF | AT | AFZ | HEA T | 77

1/27V &= 50.2 55.7 5.5 53.7 3.5 56.2 6
1/2%% 19.5 19.8] 0.3 19.2] -0.3 19.7] 0.2
1/29% 20.5 21.3| 0.8 20.2| —0.3 20.7| 0.2
9F 10.2 145 4.3 14.2 4 15.7| 55
1/29k 5]« 7.4 6.1| —1.3 9] 1.6 8.4 1
1/25 5| H]« 6.7 7.1 0.4 8 1.3 8.9 2.2
A Zlo]x 9 8.1 —0.9 8 -1 8.4 —0.6
HEZo]x 3.3 2| -1.3 2.5 —0.8 3] -0.3
A&7 0] 19.2 25| 5.8 25.1| 5.9 25.1 5.9
Aol 42.6 43.1| 05 40.6 -2 42.6 0
YFHoldel 23 21 -2 20.5| —2.5 —-23
o} 7« 5.5 3.5 -2 3| —25 6 0.5
] o} 2.8 2| —0.8 1.5 —1.3 6 3.2
AAA 0 0 1.5 1.5
A7tEE 26 27.9 1.9 27.1 1.1 28.1 2.1
H7bE = 27.2 279 0.7 26.6| —0.6 28.1| 0.9
o 7§ 4 o] 14.4 15.8 1.4 15 0.6 14| -0.4

* AZAN A5
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<E3DE 7199
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AARozE AL

ol 7M4 @2 A4S Wigky, B CYE O WS A7) 5% Ao E e
t}.
<E 32> 7|1€4939 5= 371 25
A B C
TR | WHE =3 F
” #BF | #AF | BF

1 |[d55d9 i gt 22b |36a |4a 13.40%x

2 o7k o e Attt 2b 36a |4a 56.00%

3 |arEo ojgre Agaitt 2b 3.8a [3.8a |11.57#x
A | 4 | dE R o fEe Agait 2b 3.4a [3.8a [8.93%

5 |[gdYgdolEg e oJgRe At (2 b 34a [3.4a [8.91xx

6 |AAEEYFY oJHEe et |2.2b |3.6a [3.8a [6.71x

7| AA A o fEe st 2b 36a |4a 12.92%x

23 |9 H 99 o] e Attt 1.8b |3.2a |3.6a |7.88%x

24 |Q-7}559 9] o] 7S At 1.8b |4.2a |4a 29.56%%

25 %i—c%‘w o fES Agatrt 2b 3.8a |3.8a |6.75%
29 | 26 |9-oka|g o] o s Attt |1.8b |3.2a [3.2a |4.67

27 |9-H8g R oS At |24 3.2 3 1.04

28 |A=FolF 9 o7 Agaitt 1.8b [3.2a [3a 9.56%*

29 | A4 249 oHEe s 1.8b |3.4a |3a 5.20%

40 |HE5g 9 oere Agsic) 22b |34a [32a |517*

41 [FHoAR 9 g8 Agairt 3 3.2 3.6 0.93

42 |FAEY 8 Agsitt 22b |34a |3.6a |6.62%
Fd | 43 |FA3YHY9 ogEe Agaitt 2.2 3.2 3.4 3.65

44 | Fdgdol ey RS Agsitt [2b 3.2a |3.2a |5.14%

45 |[ARXRFE R o2 At |24 2.8 3.2 3.43

46 | AA $H o FR S Agslr} 2.2 3.2 3.4 3.65
GAHAE A3 f9217] e A ZA (@>b>e)
*p<0.05, **p<0.01, **xp<0.001

133> 7|E=9Y 9] VA AHEAdS HUksh Aol gAY F

FTAAL BE YA 2 H4E dol A S o Aot Ao ¢
o tist Frte BE f3Po] 3o o R YE o, {23 xfolE YEF
WA= Zdtt AR HEEAe YA distels A9Eo] v A E
Hol Ao ZAZF Qe AoRE FAEAT JAAA ¢ vugs u, ¥



B9l X7} 23|18 1emold A AlREHo] HEdrf @A s AS & &
Aok WekAef st FUHE A Ew JHat SHoAe] Hrls dFE=E
Fost 2ol 7F UAA T, SHANA AR S wW ALY BYF Y AdA
of thst H77F A UrEbAMU%, oA Qs TS w ko] ol
AR S = dde] WHAESIT
<E 33> 7|E4¥9 7IeA B2t 29
) A B C
2=\ ° =3 — - — F
N Bd | 9 | B¢
8 |gFNMe =07 vz =0 9} 4.4 4.4 5 3.00
9 |g==gae Un= Adsict 2b 3.8a |3.6a |14.60%
10| d=5d49 2ol Agairt 22b |3.2ab |4.2a [9.38%x
| 11| B EAE AAR s 2.2b |3.2a [4a 8.7l
ST 12|49 Hol= Agaitt 26 |3 3.8 1.40
13| 715Ea8e A 9o 5oz Eogirt 3.2 3.8 4.4 4.50
14 |88 Ea 0S4 9xe] 3oz ¥ 9t} (3.4 4.2 4.2 2.67
15| gk e A 9 Ao 3oz o gt} 3.2 3.8 4 1.08
30 [0 A7} oA F 4] Eoiglt} 3.4 3.4 3.4 0.00
31 |REzole wle Agtairt 3.2 3.4 3.6 0.46
s | 02| A dHEFAS Y A ek 3.6 138 |34 |0.33
7Y 33| sEUAS A R £How o] 9ttt [2.8b [4.2a [3.8ab |4.88%
34 |5 EdMe A X FHoz o] 9} 2.4 3.4 3.2 3.23
35 | Wb e A Ao FHoR =o 9} 28ab [2.4b |3.4a [4.75%
A7 |51 zAMe R0 vz =0 9} 4.2 4.2 4.2 0.00
48 | A==y e v Agaitt 22b |3.6a [3.4a |6.62+
49 | fEsy e o= Awaitt 1.6b |3.6a |2.8a |11.69%
50 | AEusg e AAHA =t 2b 3.6a |3.2a |6.93%
R HArtEEd AL Al YKo FHo =
51 ojo)r} 3.8 3.8 4.2 1.33
HAsdsd S Al Ao FHo =
52 wojo)tt 3.8 3.6 4 1.20
03 | FUAe Al Y] £HOo R FoQrk 3.2 3 4 3.50
GAHAE A3 fo217] e A ZA (@>b>e)
*p<0.05, **#p<0.01, **xp<0.001
<E34>= 7IEAGe] I E WS G dypeld, AwbH o
o] B 7 B HULE ol FEo] 7B wWol A S
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|4 QASZA S AZANESY X 7F 2pol7t fl= A= YELRTh 1/27FE
=8 52 p<0.05 FEAA JAASHA7E A S w3 &
Aoz Yewton 1/2990]=d 5 p<0.001 oA AxAd=4
A 7F VA S Aol vlsf fejnlatAl & e ® e
Aolgtm o A= 1/295%, 1/2%913%, daidol, s4do], dPoldo] digo
ate] AASAA e} AFAHAZH X 2Fol7t Qe Aoz YElT 31K
T ok do] et oM Aol FELS p<0.05 FolA AxIAE X5} <
Aol vla FoulsiAl & For YEston, HE S A =ggEF0]
+ p<0.001 FFellA AZsf o] A7k JIAA ol vls] FejnlstA & A
S 2 YERRT
o ® 32k QAASAEA g} AXHNAFAHA7F Folu|st 2Jols Hel
E59 s AmuEgth A WA Al AR FdHstel AAS
Row 1/27V&5=d s FReMAAEZE Ao oA EAAFT. 1/27F
HEY e SHswAACEFEFdolE B ArFEH ] o Azt F3
Wk, FAREoR SAHEE FEoltt. ATGH-HAdAE AxAE A Al
A7t BagtEuA hEeelo] FAET] witel AL o] A
A Zo] zpolzl WAE Zlow welt AAR 1/27t5Ew 9 Bty
1/29k%, 1/25 %A= A< AL X5 2pol7F §IL7] widel 24t
A QRlo] ArwgLole] Ao Frtel dvta AbsdTh 1/27H%5
=9 FHRT FHSWMAA=GFZHolo ] Aol7t ¥ Atk AYE T
sto] Qt&ebelo] HWHSIH WA ZFEWeEo g o] WYPRT AW St
AT & 4 glom, ol AL YA 7Eel ot eakebr] Bt
AAGAJo] 2apde] HHow FAste A st dyE B

o

1o o
[0

4y e
w
2
o,

=

AR ol de] FEE AW Rgh oARIAL onG FRy RS
o

¥0,
O
-~

]

$ito] @7 EAS thE -glel el wlad Bge B4 Adn
Wb ofzidel GHelx AZADZHAL AAAFA ws| 2A vhebe
2 o 9E Busshs BFelA QA #He] oF ol Frh

A Aow B & g,

_96_

A 2-t

8l 57



mpAlEo 2 1/299olwd d5S
24 2ol dHolsdAdd A A
o] JHolEd= dAE wet 54 &
oEoR AAE He AHE st F4EY] wEel A AN o
golzdldm AAA

oo w AyE HAvE o, x

I 2l
= Zo® yepgon, sie shtke] Hgstrlel Aed Ao dActE

8

<E 36> AASAX S} AXHDSAX Y HSEE t—test 2

(&1 em)
AAZ7 A] A BN S A
g (N=20) (N=20) t—value
B | EFERA| F | ZFEA
1/2 7}F&EH 54.0 84 53.2 |3.42 2.16%
1/2 318 =4 46.5 |4.47 46.3 |4.84 0.65
1/2 99ol=H 51.0 |3.01 53.1 [3.89 — 4 83w
1/2 k& 20.2 |1.13 20.6 |1.59 -1.81
1/2 5% 20.8 |1.32 20.6 |1.74 0.67
AT Ao 36.3 |2.19 35.2 [2.25 1.72
SHo] 43.2 |2.16 42.7 12.40 0.89
BHSMAAEGFFELe] |120.0  [1.27 22.7 |1.62 —8.26%x:x
Y Eeoldo] 21.4  [2.49 22.3 |[1.77 -1.35
ko7 Aol 14.3 |1.10 15.0 [1.09 —2.33%
o 7} 4 o] 14.3 |1.10 15.0 |1.10 —2.10%

*p<0.05, **p<0.01, ***p<0.001

2) Adel ot dF HiE

H3I>E AFHE E ke, slged, d9olsdel dFEA 2o
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&< HolErh

<E 37> 7V&=d, sEEd,

dHol=el dFHEA H HE v

an oz AFAL | +891 | 92 | F93
(N=5) | (N=5) | (N=5) | (N=5)
e S EE Y& (%) 49.2 50.1 48.7 48.2
=y A=A & (%) 50.8 49.9 51.3 51.8
A2 (em) -0.8 0.1 -1.3 -2.1
_ ka2l = dnl & (% 56.5 55.0 55.6 56.1
g?ﬂ &2 =anl & (%) 43.5 45.0 44 .4 43.9
A2 (em) 5.1 4.9 5.1 6.3
ogey0] AddGol=dn& (%) 52.7 52.2 52.0 53.4
o HdgolEdn & (%) 47.3 47.8 48.0 46.6
A2 (em) 2.6 2.5 2.2 3.8
A= CtERF U A F-HAm AU AT
G (H) e dAle] HE olFse A9
S (m)E gado] gor olFatE 45
tEEUY 2SS BAARE AdEEUU92%) e vlE HUMEEE
(50.8%) 7} ZAA el dMo] gz o7 04emA L ol FstP o) HEH 9}
Agau xPOlﬂ A e ZoFE YEEth BERERANE f3F2¢ A
% aAFe] vs 25 FHEH7 A dEbge,

[e)
NEH AL B 5

= T
7tE=Ed el H7tE
O 72 e

Y EI S Afos F381S dEFo 56.5%, %J*oﬂ 435%° H&

Eo] 45%2 vHl&=
o 3.9%°] B&2 Ex3A}
FE1e dEH 52.7%, FE5H

WS

o 47.3%2] W

J’ﬁ.! _CI:I ; 1_-_] i

re]



= %l%z 1 b, FlEHol 48%2] v&=E FXEIA
3. 1 46.6% 2] H]%E LA L A=

3)s4do], ds54do], x15zlo], Ygoldo]
WU A E el W o], kAol WEHo, w%o]zd_om %)
Aols Awuy) gae] AARAEAL Aggion], 7 do| AfE 7

o), S0l Eat 9
ol ol &-& ulwAY FHol wel v 2olsh gl Qo= vehu),
QrE 170l p<0.05 FEoIA AFHE o3t Holsh gl Ao Lpepyd
on §819 §¥30] 320 wa 2 Ao YEth WEAo &L
p<0.05 FEelA APER Fo8 Fol7h Yehon, 413 §43L 4
o7} glont, FE2E T AR val A4S Aow e

<E 38> HEHAE 49 @ o] ulg, FFAAHE , AEANHE, YRoldol
B]g2] Aol

BEAY | FF1 | 2 | £F3 . Levene
(N=5) | (N=5) | (N=5) | (N=5) TAZ
Tl H& 0.244  |0.252  [0.247  |0.259 |1.178  |2.174

k4ol vl& 10.202 ab |0.212a [0.197b |0.215a |3.377x [5.860xx
Ezlo] Hl& 0.125c¢ |0.138 ab [0.129 bc |0.141 a |4.620« |0.954

o2
o
o

doldol ®l& 0.131 0.129 0.137 0.126 1.249 8.982xx

AQAHAE A3 {371 = A BA] (@>b>e)
*p<0.05, #xp<0.01, ***p<0.001
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4) Sk, FEe ol

HS
s
s
g

<G 39>+ AFel wE kE, dF, FES vES vud Aoty Pt
AFe] okEF, HE, 4FY v&S B 1/29% 9 H&S 39.2%, dEvE
2 22.6%, 1/25F0] &2 38.1% = e} ekFo] HFo Hls] AA e
Auk 719 B3k B &S Kol UUTh FF 1S 1/2¢FH]E0] 39.0%, I
F 23.8%, 1/291%2 37.2%% e 3
ow FAYel vla| FHEL vlEo] R Fof
Aok 2= 1/29kE0]&0] 38.1%, 9=
38.7%%E BHAFe vl dFE> =

L

23.2%, 1/2%&n0]$&0]
, GFo]l Tkl Aes #

Ry
u S [y
o

2
i
k|
4

=2 T M
T3S 1/29F 0] E<] 36.8%, GFB]Eo] 24.3%, 1/2%51]&°] 38.9%
2 e e M A S8 dFEH FEe vlEe] FUteke A
LE} A Fol FAYAY] el 9

of\ =
=
d
g,
1o
o,
o
X
ok
o
jabil
ZL'

%)
Zheteh ol AF¢e = w RnkAlY fEel weh ok, o
u

o

= =

w, A% vlEs gEA AEstd e g S7ME ZleE A"
o}

o A +4 1 +3 2 34 3

A4
(N=5) (N=5) (N=5) (N=5)
1/2 &&F8& (%) 39.2 39.0 38.1 36.8
AEH S (%) 22.6 23.8 23.2 24.3
1/2 F#915 (%) 38.1 37.2 38.7 38.9

5) Euu], Bzl

y T 1 3L

<R 40> A el mE 1/27 5= el g 1/2- 5 ur] (NF2) H]&3
1/27F5Edo] sk 1/23 54U yn] (NB2) 9] H|&S vlwd Aijolc}, Hlw
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A FRel whet 5

<E 40> 9|TAY 38 4

SEEERE

&9 B vlu

dunle] vEel= Aol gl Ao 2 YERT

B AP

(N=5)

91

(N=5)

9% 2

(N=5)

4 3

(N=5)

Levene

A

¢

SEEE R

0.15

0.14

0.15

0.15

0.79

1.363

0.14

0.14

0.13

0.15

0.96

3.430x

S ENIEI S
AAHAE A3 §oa7 s A BA (a>b>e)
#p<0.05, **p<0.01, ***p<0.001

Trdun| e} Fzlo1] #AE ve]7] flste] A s el ﬁL
H%%‘Lﬂﬂl, A& z1o) ] H &S FARSIGITH <FE41>S AR
Aol rEguyn g 5 Pyu Y HlES 1:0.92 gEULH 9 Hl%ﬂ
Unlztk ofgk A|uk AL vlzgh vj&E YEbETh Ry n g o s
gEynle] nls| S5 & 7 SUth l
orE i gu] 9} FHEUnH] o H|&o| 1112 29
A1) 1:0.9% YeEbRteh skEun|e}
H F81, 33 111307 e F382& 1:1.4
o kYo gk kEzlo]] HlEo] ¥ & AE

w 71E] WA ez A 2 gk yn] 9)
. 2 835t Ao] gyel, oEzlol= ok
2k delth AW (2007) 9] Aol AT L] 9}
ZAReE A ok zlol 7y sk ynle] nlste] AW, Funje] AH

L
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M me
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<E 41> SR Flol9] ofF Mg

BH4AH +81 T3 2 % 3

(N=5) (N=5) (N=5) (N=5)
AU F E U e 1:0.9 111 1:0.9 111
AE g Z] o] 1:1.2 1:1.3 1:1.4 1:1.3
H&E7lo] 3.1cm 3.3cm 3.5cm 2.8cm

6) AAM71=&71, AMGE, o7H0]

A9 o) FEeNA AP 9
ez 950 S35k 1)
Selol the v &gtow Wastel EAjskgirh. B4
dolu &3} FolAdoln &L nwAY #4 Hw 247
Fold fenle AolE wolt Aow vhebske, EADol Hlsl HwAY
& AGEA BE ol Adolu&o] 42 o viehgth BREFHTY

Hl?}iﬂfﬂ #A AL A e
Goll Hls ol o]l go] sk
AUTEN RS 4 e FAE vehilh ol H5Re

W ASEA AAAR oA A/E WA gorE
AY} WA SN o] wols] wRolh wheb HlwAH <)

pin 3
T olefst vEA 545 ™ol nkgsel A8 dart vk
o]

fu o
[‘«{E ME
X
2,
~
=
ofo
QL
i&
=
2
)
mi
o
_C|>l_,
}ﬂ
Flo
N
=
>4

2 rlo
ofl
r o
i

o
ke
rlo

10,
=
r\j

o, of

ANEE Asind ol g7 AY §8 =2 Fou@ i}Ol%
nglow, f93 ARl 4 B @e R, FI1% 79

AR Aol F wolx egkrh HolAs e oL A 59 Hw Trq
3 Aolg moln LokAW MwALY A QoA $717} Erhe] W
of FolMN e 28l asts RS Uehih mwAde] B
o717} AR = A% Bo] ] 1
2Rz o]FoWA o7l oty 7]
AR wgke] o8] oS EEF A

o vl oi771 717k Fohehe 2L
o ol7leh 7hEF9I AR ¥
R

277} Wae] o A
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HEALe] FA7E FAYAEA oA WEkE oprlske Zlo® & ¢ Sl
ueba -5 o) AAE A7) flsiA s viRke] wE o7&
o] ®stks el 482 a7t ok

FHoAMHES 9o e ddo] & FoAR AfgIY =30l 719t
gLt o AUES] ks wlwd A3 Ha A vREAE Afolel 9
ujgk Apol & HolA ¢kar Sl

SANGEZ S FaAF I BDAF %
ER #§91 FuadelMnt Qs om g

~ =

Aog & : & A% oE B tE Ang3® FHHINEE ] 7
G- VE" HdS AAS o ayqd dert gl

<E 42> vTAE /3 E AAFY S3X vjn A
HAAE| F31 53 2 3 3 |Levene
(N=5) | (N=5) | (N=b) | (N=b5) | BAZF ’
oko]Z] ol & | 0.304 a |0.276 be|0.294 ab| 0.266 ¢ [1.37  |5.26%
HolAdolu g | 0.304 a [0.278 be |0.292 ab| 0.262 ¢ [5.95%# | 6,63
Angl (ol ZA71%7]) | 28.2b | 27.8b | 31.2b | 39.2a |0.15  |10.60%#x
Ang2 (FIo17H71&7D) | 9.8 6.6 11 7.2 |7.65%x |0.72
Ang3(o/TtE=) | 0b 12 a 0b 0b 1000 180-00
- -
Angd (Flo7/ITHER) | 16.8 16.6 14.2 17.4 |1.91 0.32
HAHAE A {27t Qs A EA (a>b>e)
*p<0.05, **p<0.01, ***p<0.001
7)) HEZ
= A7e MEY EEa A9s Jfdshs e HHoR Y] kel 4
st EZS wEsty] fste] 7tEEdE THOE AAsNs | s



g FEolA At FEY dYolEd el BAstE FE
F WEE ATEST 343> AY 73 H SYUEFY JUolHER
o AR F¢} A pERFeA A= vl&2] Hargks AAISE Floltt,
<E 43> HTHAE F3 e FE bgES X9 +
A 31 2 33
T | T (N=5) (N=5) (N=5) (N=5)
cm % cm % cm % cm %
WD1 0.68 5.5] 0.87 8.3 0.37 4.2 0.17 2.3
WD2 1.75| 14.2] 1.37 13.1 0.77 8.7 —0.03 -0.5
92 WD3 2.14| 17.3| 1.35 12.9 1.32 14.8 1.38 19.3
Ke}
WD4 3.84| 31.2 3.03 29.0 3.54 39.9 2.87 40.2
CHE
WD5 2.95| 24.0| 2.88 27.6 2.42 27.3 2.30 32.2
WD6 0.96 7.8 0.95 9.1 0.46 5.1 0.46 6.5
A4 | 12.32]1100.0] 10.44| 100.0 8.88| 100.0 7.14] 100.0
HD1 0.18 3.8 0.77 17.21 —0.04 =-7.5 0.00 0.0
HD2 0.50| 10.2| 0.24 5.4 —0.30| —54.6 0.47 15.1
HD3 0.32 6.6 0.36 7.9 —0.83|—-152.0 0.03 1.1
ol
HD4 2.53| 52.0| 2.06 45.7 1.78| 324.5 1.66 53.7
CHE
HD5 0.85| 17.4| 0.47 10.4 0.05 8.7 0.87 28.0
HD6 0.49| 10.0f 0.61 13.4| —-0.10| —-19.1 0.06 2.1
A 4.86]| 100.01 4.50| 100.0 0.55| 100.0 3.09| 100.0

Ax HE

B} mf$- 92 FHE BT WD2
14.2%, 13.1%= YJEFSAT F3825 10%9%, £33 vf$ 4

=

JHE29 WD1~6¢]
9} WD6+= AA| 9tE=S 10%v| e A8t Aogh-2 lcmvu|Fe 2 1}

Aot B TEHS AR, WDI

dstel BEAGT F31e 2474

e o]

21 A 23] HA = Bl wAste] wloluA(-)3ks YEFATE WD3
o fairE AT 17.3%, FFH1S 12.9%, 732= 14.8%, 33
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19.3%° Xz Yelstth WD4el disies HdA82 31.2%,
29%, F82% 39.9%, F+H3L 40.2%% GEYA F 7HE HS H
EE Bt WD5se thaiM= FaADS 24%, 31 27.6%,
27.3%, 3832 32.2%% WD4 502 =2 FXE Hol1 33
F A Lol QlojA Z+ F-Hel Ade dEE Fujsotd o E gy

A 5 9l Zow A

w2

£ %

o ot {o ot
—Y—" e} —
He (morlr deorlo

=

2 dAFME E2A A¥Y tEEd, dgEdE, dPolEH oa%
478 fste] AYPATFE FyE RIS pEst HAHY AFES
A g3t Aol F2be] wE Auwo] WIS AAT ds A
HEH 7tEEd] AGES 2% "R sEEUY AFES 1.5~4.4%, 9
Golzel g AFFE 4.7~11.2%°] HAZ Yepgoh(d2>74, 2009). & <
TolAE HTEAd S St E24A 939 ofFoR AF A 20~394
o] Afej= FElol RO ViE=H, deEd, d9ol=d Hugks A
sto] sHAl AES AEste] ofFS AT T, AgAPS Foto] FH
ToARFSE EERY JHEEd, sEled, dHolEd Adas AP
A¥ BT 125.0cmE YEROH, sAA] AGES A &sto] oAfdFe AE
3 A3 7145 EdE 3cm, FElEEE Scm, 9YolEYE 14em=z AA A
Th<3E44>, 12k A %S A& A HES AZste] JaAF7tE A s 43
e fF3AA tesds sEEdd oG s fAsIe Ads
Ao w YepgARE o]z ofFo] & Ao et 53] £31
FHRNE 2 kG5 SEEHY A7 nlE] Jdo] FH7F A7) wEel 1
2 AfEFes Iz AL e JHol=de oAfFel e BE He=w
UEstth mebA] dA Ao ® Yol AR TemE FASAIL

F19 AfelE 4emE A &3
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<E 44> TFA AZES FL3 7HE, 39, 9ol 7% 4

F s

2] (cm)
7HsEE 52l =4 dgol =
(N=1021) (N=1021) (N=1021)
Aol =ze]ol | Hotgk | Hulgk | Heak | Hoa | Hde | HAdak
A& 100.9 | 125.0 81.4 125.0 95.7 125.0
FEA AL E 2%m) 1k 1.5~4.4% 4.7~11.2%
oAf=F W9 2.5 2.7~5.5 5.9~13.8
12} o= 3 5 14
2) 7124 A4
(1) <9x 2F
AMe MAL Yolo] AY 3 ¥ ARAYPHS B4 A9E A L3100
EFAS VFor AAS AAHEY AxdES AT AFE Ao
5 A gt A} 84S

A7tEEY A=
Fd1 |1/4 7V5E9+0.75 1/4 V& 59+0.75
82 |1/47F5E9+0.3 1/47V5 53 +1.2
F83 |1/4 7554 1/47v5Ed+1.5
FH1S rtE=Edet ﬂﬂé‘:ﬂlﬂ zFol 7k ALl §l7] wlitel sLsHAl
Ae FAoh F329 7832 HUks aﬂﬂ HAAFHT & HgFS B
ong 7}zhe] okF Hl%—% @%6}0 T JEEUE YrtsEdel
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Hl3l 0.9cm FA AASS 3, 332 HAUEEAdE Y7tsEdel
1.5cm AA 2R3}

FEI} AF AR A J1E AGel
At mrav & SFANE FA 4

L oo
ol
¥
K
i—";
73]
=
(i

il r<111

ol
2
=
2
i—",
ofl
=

SUNCHE
«©, Y
|
B=)
40
|

g flo

4o

o T :\O
1>
o
krl
M
QL
3%
i
B
o~
(@)}
A4

o

ot

i—";

HO, ofl
R

o

o

N

o &
@
>

o M

ot mH &
e =

4
i—l‘z
1o rlo

21Xt 0.5cm Z2HA A A 0}01 1/67}1.?
|&o] FHHAFR F3H XLOU%
ANk © 2 o n|ukA| el vl 3

w2k
4t o
Mo
o
— X
R 2
ot
L 3%
é —:1—‘ Oﬂ
do
AT
o
(R HS
|
o
jus)

4
é
_L
OHI
1A
ok
—
~
(@)
N
n

m{

=
+
Do
O‘I
—
~
(@)
N
N

xwLEu]J o= lUPiﬂ 3 % U3
HFES vlgo] 7HE A EREth wEbs
A AAst] 1/67HeE+28 AE313a AFS
skl 1/67FEd+4E A3l

W go] 7b Aol 9

TAF Bt 0.5cm

o‘i

e m{ﬂ mi

_\3 Mo off off o & oX o rlo oo

AE

e BHAFEY 0.5em #

A

<E 46> H[TAE /3 H SFFS FAFY A4

Rigss A AFE A
+31 1/6 7V&=d+2.5

oFFE +4 2 1/6 7Fa=d+2.5
33 1/6 759+
381 1/6 759+

S h 3 2 1/6 7V=8+3.5
33 1/6 7t&=d+4
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(3)  gzlo], o], Joldel, dFHddele 2%

Agzlo), Sdo], doldol, dTddols A THaEelAd, 3§

A, dRelEdAY fAE AA s Aol

Ao A= & =
%@O]QO]% 71 Ao dy ARHAAE 7]l st
Nom # Ao 15 cgtgo]zg_o]g Azl 71E @%5}95\‘3}.
E38>ANA HE A
ztol7b gl Ao® yEwtem® H|WHA ¢ %%‘Jﬂr ’?}%ﬂr%}lol FAg Al
o Agstor},

Aol HRATMAACT S RA V& 2ol98 Argns 7
tE E S0l o fBe F7H AEAL Agete] mEeh Ao] I
srolth, 2AM 71E E24 98 ARHAAE AEdold eEdE A}
88 AFAG Agatn gon, ol hxEd St wet Ao}
AAE A wdatr] gtolth apxw vwAP L] ool mEAGH @
2 Aol @5l wa FhEEATL vlay] Wie] stsgewow Aol

G +

= A Ae AA dszlold wlal AA AbEd 5 Uﬂra}/ﬂ =

AL Sole] tlg AEAole] W& A gate] AEA S

3 # =
Aol E malth webd B Ao muAY Fdel wet 27 e AE
Al & X—]Q.g}_oq 1157_]0].% 8}‘:E )\474] }.oﬂﬂr

1= a— =

AN AFAA ARFE Wslnd YWASR SodemE F
1

- 108 -



AgZole] o frol 5.8~5.9cm 2 e AFEUL 2] el
BEAL £A Ge AnE mrh Beb] B ATNME 3em o FFS F
bl RBZolE At sk,

FFPAolE J1E HAP ARPANE SAHA HEH L A 9

2]
A gkom, wEzlole} okdEA el 94 Bl ekmziold ofa AdFAHolt
ARH =S AAE L Atk e i AR Sl tie o
AEAe] AAE AAo] M FHOR o]FolAa 3= AAoth ¥ A
TolM = kAl AEAS ARgste] kR AE AT F dEz
ole} kHunlel oa) &AL ATF EEHe WA oR HHe AAEH
ohoHEAE £33 ks Aol vES wlwek <3E38>¢] ANE A Eak
FE13 F932 F32¢0 Bls) 2.5cm AA AASIH.
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34 sElEdlAdS Al FA FEHOE Fo 16 A 0.10 6.00
Atk
35 |Webde Al 9ol $EoR o gk |1.6 4 0.10 6.00 %+
A7 |FFAAL FHo7 uz ¥ rt 3.6 4.2 0.55 0.95
48 | FEEdAY Yvl= A9ttt 3 3.6 0.10 1.50
49 |FEEUA9 ol Agsitt 3 3.6 0.10 1.50
50 |FEUEUAe AAAPA weTt 3.2 3.6 1.52 1.26
% FA7FEEAAAE Al 99X FHoR
51 | Lo 3 3.6 2.42 1.18
HeeEelde Al A6 FEoR
52 | Coqorn 2.2 3.4 1.52 3.79%x
53 | AL Al 91xe] £Eo® o9t 2.8 3.8 0.00 1.89

x*p<0.05, **p<0.01, **xp<0.001

oA EFed 2ol
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EUsyA, e Y, o749 o],
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S EdAoA AFddHo] vmAFHe vlaf AP Aoz et =9
M= 7IEEYA, FEEdUA, YA tiste] ATdEo] nuwAd e B
a p<0.001FFodA =2 AFE wol A MAYE Aoz velyth 54
A= H3 =gl thdte] p<0.015=o A AF-d3do] v e v]a)
=2 A4E wol MAEHAES & 5 AUt
3) 5% H7t
<E 55> HTAE -1l dst +FE H7F Aol BE FSjofA
Aol vudgel nld [t =2 HA4E ol F5 A dAbol
MAHYSES &4 £ Atk SHAE FHRER 7 p<0.001FFNA] Ad
3 AAdE Ao Hol AHEHS] FEF B AHHAEE & F 9
o A, 9, 39 BF A7E¥] A4 =4 FUkEo] AT elA g
Tv HAol dAA A At wSATF FNE AS d S Sl
<E 55> HHAE 43819 58 371 2%
Yy | A4+LH | Levene
T"i_ ]ﬁ_ T"}o]‘ -
i = * Mean Mean SA t~value
16 == 2olo] 320 ok [1.6 4.4 0.00 8.08
g | 17| S7RERS EEFe gl 2.4 4.2 0.64 4.02%%
ST 18 | R ERze) EEe] gtk 2.6 4.4 0.00 5.20%
19 |9-9H 290 FFE0] gk 2.8 4.2 0.00 2.65%
36 |GRAZRY o FF2o] 9o} 3.2 3.4 0.64 0.45
Zd | 37 |HATEY FFFo] flv 1.4 3.6 0.00 6.35%xx
38 | Ao B #+FEo] vt 3 3.8 0.09 2.14
54 |H&5Ed FYol #+F5°] vt 3 4 0.80 1.58
s | 95 [EWSIel FFEEl gt 2 3.8 0.09 4.81%x
T 56 |HRERT FFEo] gl 1.4 3.8 1.52 7. .59
57 |H—aM Belo ZxZo] 9t 2.6 3.8 1.52 3,79
*p<0.05, **p<0.01, **xp<0.001
4) YE H7}
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<GE 56> HIVHAE fF 1ol tid AP tE F7t Aol
P TIE S X9} %o numdFe] HE ATLEFH] p<0.055F o)A
HAa7h =7 ek ghsAiz e e o 5 Qv FaelA e Helen

Eo 9JX|9} ok f-ou|gt xo]E HolA] gkt
<¥ 56> H|9HAE {318 ©E Hr A3
_ Yy | AF+LE | Levene

T"i_ ]ﬁ T"}o]‘ -

i = * Mean Mean SA t~value

ey | 20 | EPTE 9K Aga 2.8 3.6 1.52 2.53%

ST 21 | dElEtE g Attt 2.6 3.6 0.00 2.89x

o | B8 | FFETE gRE Agsit 3 3.2 10.89% 0.53

7] 59 | A gE Fe Ay 2.8 3.2 1.97 0.94
x*p<0.05, **p<0.01, **xp<0.001

(5) AA "gA] B}

KE 57> HIWHAE f3 1o et AFdPe] AA w3A] FrF Aol
ok BE oA AFdYo] vudPe vl FAFHCR FUF H5Ut =
A et Ao ZE vudgel Frb dee AW, S, oA bz
2.2, 1.8, 2.2 Jeh} @S Al7t B o3 R wl$ @A BrhE wkE, ol
L2 7t 4.4, 4, 3.602 Ht o] o R HUlEo HANbH oz kS Ajrt
MAEDSS & 5 o JdA gr3Alo] tfst HrloA vludg el FHrHA
T 2.2, AT7YFLE 3.8 02 YERY Aol FP1e Fstst 43¢
S & 4

<E 57> H|TAY 1318 A @A) 371 25

} Hugs | A543 | Levene

B | W5 =3 t—val
7 ° Mean Mean A= vaue
kil 22 |49 AA T =0} 2.2 4.4 0.64 4.92%x%
= | 39 (g9 AA o2 Frh 1.8 4 10.89% 5.88%x
Rl 60 |FHo A e#o] Er} 2.2 3.6 0.64 3.13%
A 61 |AAFoR dIAl= ¢yt 2.2 3.8 1.97 3.77 %%
x*p<0.05, **p<0.01, **xp<0.001
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<E 58> WHAY 4929 443 37 A3

_ o= sy | 45798 | Levene
T | HE =% Mean Meoan =2 t—value
1 | HEEdY AfES Adsttt 1.8 4.2 1.97 5.66 %
2 | 7HER-S9 AR Adsitt 2.0 4.2 0.59 4,49
3 | EY AR A sttt 2.4 3.8 1.52 4.4 3%x
4 |29 ARt Agsitt 2.2 4.0 0.09 4,81
g gl EAF-919 At
5 A st 3.2 3.8 0.00 2.12
FEEE AL o ftS
6 A oato 2.4 3.6 1.76 2.56%
7 | AA A o fiit> Xj] Fatth 2.2 4.0 0.59 3.67
23 [AAF-S2 AAfFE2> A Fstrh 2.4 3.6 1.76 2.56%
24 | F-7FEFS9 A Adsit (2.4 3.6 1.76 2.56%
25 |9-5F99 AFEe dgetct 2.6 3.6 0.00 2.89x%
=W | 26 |- YFH) 9 oAREE Attt | 2.4 4.0 0.10 4,00
27 | Q-F3He oAfFEe Attt 2.6 4.0 0.10 3.50#
28 | AEZolES A fE2 A3ttt 2.2 3.8 0.00 5,665
29 |AA S99 AREE Attt 2.0 4.0 0.00 4,47
40 |F5Ed9 oAfFE> g8ttt 3.2 3.6 1.52 1.26
41 [FHAAFE S A F-E2 AFsirt 2.4 3.6 0.00 3.46%*
42 1559 oS Adsttt 2.2 4.0 7.11% | 9.00%sx
43 |H8 Y9 AAFE2 A3ttt 3.0 4.0 2.67 3.16%
© (o3 = N}
F0 | 44 jigzﬁh*u s 2.6 4.0 17.05%+ | 3.50%+
ARFEA T2 AfE2
45 A orshet 2.6 3.6 0.00 2.89x%
o= = 96.00s:x
46 | A FH o f{ES ATttt 2.4 4.0 X 6.53 sk

*p<0.05, **p<0.01, **xp<0.001

g frazel tg el B7F dafelrt. dyrelgol vl
wggel el griol el shEEd A vnl, skl Zlol, rEdEeAl,
ZheEdd 350 WIS p<0.001FF A e Ao FrtEo] HE
Aok AheEeadel AgstA MAENEE & & Ak oA, s,
AHAE p<0.017EAA Aol vladge] vs) 52 H5s ol i

J’ﬁ.! _CIJI_ ]_-_ll -



Ade AoR Yelut SN = 7tEEEA, AesdolAd, seEdd, W
oA, FddE FelgEady Hudide] Aol nugdel n
3 AA A" Roz el webd @bk oz Ardgo] nlmdE o
H& 7)Ao Y Aor HrrE e
<E 59 HTHAE 329 7I&Ad F7 A3
} N Hugd | A793 | Levene
| w3 t—val
o < ° Mean Mean A= vaue
8 |dEFAMe A o7 utEA Fo v}t (3.6 4.0 1.13 0.78
9 |ormEg e Yu= Agrai) 1.8 4.2 1.97  |5.66%
10 |g=Ed el Zol: Adsirt 1.8 4.0 0.09 5.88
11 |g2asaae gargs o 1.6 4.0 0.10  |6.00%%
] 12 |79 dol= AFsitt 2.4 3.8 1.52 4.43%%
o U
Tt Al YA FEoRE
13| oo 2.0 4.0 267  |6.3284
SE Ry PER-Y o] xe] 22 o0& o
g |SEEEAE A SAAA FEEE = oy a0 Joa0 [4.00
=
15 A2 A YA FHO=E £ §lt} |2.8 4.0 0.59 2.45x
30 |47 e YAI7F A7 FAel EAUT [2.6 3.4 1.76 1.71
31 |RFZole 42 A3ttt 2.4 3.8 1.52 4.43%%
AL o149 UFHFEAS 3 o)
gp |BHE AL SEATAS 7 WA . 3.6 2.33 1.77
vt
= SEUAe A 9Ad FHow o
T gy | FEEAAS A AN THEL T o5 36 [96.000 | 6,530
=
SEI R PR o 3 oE o
ga | TEEEAE A SHA FEEE T 0 ss 152|443
=
35 U2 A fA e F£EoE Fo QY 2.2 3.4 1.52 3.79%x
47 |912aHe Fxo% nw 2o gtk |3.2 4.2 1.28 1.89
48 | A EEdA 2 Yul= A sttt 3.2 3.6 1.52 1.26
49 | A EEdA 9 dol= A sttt 3.2 3.6 1.52 1.26
50 |9 EWEAL AAAYA D) 3.2 3.8 0.00  |2.12
_ A7 EAAAS Al YA o=
FHR{51 D00 3.8 4.2 1.97  |0.94
A A A2 Al YA FHo =
52 | Lo 2.8 4.0 711%  |6.00%%
ARG A fA ol FHORE
53 | Loyt 2.8 3.8 0.00  [3.54%

*p<0.05, **#p<0.01, **xp<0.001
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<E 60> HTHAlE [ 20 et FFE HUF Aol oA E
=9 9, S7EFY, ST EE, G F o= AFEd o] Aol
Hlwddge] vla Fon|shA =2 H7HETE wokon, Ao IFF+%
Hhlo] 7F4sk o2 UElyth S L AR FHQ ATGRLoA oA
THgo] nlwddo H3] p<0.05FFNA w2 H7E wol JfAE A&
& 4 Q. e HRASE S, 94 B9, SHEHCdA AFdFe FFE
o] Aast Zlow yest
<E 60> H¥HAY #3829 ZFE 37 23

_ B} HuYd | AF+LE | Levene
1A w3 t—val
T = ° Mean Mean S A vae
16 |dE=E8 FHo +F5°] gt 1.6 4.0 0.10 6.00 %
- 17 | 7FEFEY ) +F5°] A4 1.6 4.0 0.10 6.00 %
CU 18 | aRERze B0l 9tk 1.8 4.0 0.59 4.49%x
19 |- M Koo #+FFo] vk [1.6 4.0 0.10 6.00 %
36 |QRERo| FFEo] g} 2.2 3.6 0.64 3.13%
S| 37 | AAFFSe 550 v 2.0 3.0
38 | A=FHo] Bl F+F50] et |2.0 3.4 1.13 2.75%
54 |HEEY Sl +F5°] gltt | 3.6 3.8 0.09 0.37

S 55 | &5l +F5F°] vt 2.6 3.8 3.57 2.68%

T 56 | RRER FFEE] gt 2.6 3.8 1.52 3,79
57 |5 -9x 2o #FE0] gt} [2.2 4.0 10.89% | 4.81%x
4) YE H7}

1> HAE F320f dist Ad7dF e e FJrp Aot HE

of nla] A rddo] p<0.01FFANA E H7FES-
A Sl ST ES] f1A8} F, FHE
AT Atole] Fow|gt ApolE HolA]|
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E 61> v[vAH

g2 e B} A

_ 3 I A AT+LE | Levene
TE | HS w3 Mean Meoan =2 t—value
aug | 20 | HEIHE gHE g9t | 2.8 3.6 0.64 1.79
ST 21 | AdEEgE %o Adsit 2.8 3.6 0.64 1.79
s | 98 | AFEHE AXE A | 2.8 3.6 0.64 1.79
T 59 | A gE e AgEt 2.6 4.0 17.05%% | 3.50%%

*p<0.05, **p<0.01, **xp<0.001

(5)  AA wSA) F7)

<E 62> HIWAE [f320 st AFdP ] AA w3A] FrF Aol
o},

A, =9, oA Bludde] st Hrp d5E 27 1.8, 1.8, 2.2%
el 2SR 4] oS Ao R HuiEQIT v A3 JdH, S,
Fdo et B 242 3.8, 3.6, 4.00.% Ve durA o7 wrea)vt
AA MAAEANSE & 7 Ak AA ESAle] gt FUPEgE vaddS
1.8, d7938L2 4.22 p<0.001FFA dA7Ldo] A Uey A449d
o] Hjw PP nlsl| Fgge Aoz FIrlETh
<E 62> v|9AY §329 AA 2341 H7F A

_ B} Hlwds | A3+Y4E | Levene

T"i_ ]ﬁ T"}o]‘ -

i = * Mean Mean SA t~value

A | 22 |99 AA e 4 1.8 3.8 0.00 7.07%%x

= | 39 |d9 AA QP £ 1.8 3.6 1.52 5.69xx

s | 60 |9 AA 9Juo] =} 2.2 4.0 10.89% | 4.81#x

AR | 61 |AAMPoZ BHSA= S5t 1.8 4.2 1.97 5.66%%x
x*p<0.05, **p<0.01, **xp<0.001
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<35> HE3 AARLNNE e Yo A A7AF vad
ol Ao, <I¥36>E ATAFHY Mudde) A FHES el
Ao 5% R ATdds mmddgol szl yehdo FERe
A ATdgel mgolst A F sk Aol ATd¥el W
ol i) A7 A A5EH] o f1%e] AT sAw SHo]
= gol wdge] 7k
FEYMY 5 He A%E
AR gk gk st om &
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<19 36> f¥39 743 vndPY FE=

o

7}

(1) A%

<E 63> BvkAE f3o] did A7 A5 HrF Aot A
Aol M= AdFEY, A7HEF, FY offitel diste] ATl nwd
ol vl3l p<0.0015FANA FovlsiAl F7FE57F =2 AR ZAE AT
el H-9l, AddWolEdFH, dRTEAFNLY] AFEdAAE AT ol
Hladge] vla] p<0.01 FFolA B7AAF7F FovletA =& Ao 2 e
Wk SHeME BE FEA AFdge] nudde nlE BFAHCE
ouletA F& FAFE Ltk FHAAE HE, AXEEERY, Ad90lE
g -9l Aol nlwdFel vla] & HUHE wgkth ARkH o ® o
T AA oM AL o] nwdFel v npAHd o s so
2 F7rE ok
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<E 63> WHAY 4939 443 37 A3}

_ o= Hwgdd | A48 | Levene

T HE =% Mean Meoan =2 t—value
1 | g5 oJfE> Attt 1.4 4.2 1.52 8,85
2 |7ERRe AR Al 1.4 3.8 1.52 7.5
3 | SkF o f S AEettt 1.6 3.8 1.52 6,96

T 4 |k EF9e oS Attt 2.2 3.8 1.97 3.77xx

- G ol=dFAY A

5 X_ﬂ%é}—ﬂ— 2.6 4 0.10 3.50=x*
6 |AFEANFAY AREE AFett 2.2 3.8 1.97 3.77
7 | AA AHEY oJFEE Agsirt 2 3.8 0.09 4.81#x
23 |AAF-9 ] oAFEE ATt 2.8 3.8 1.97 2.36%
24 | G4-7tE599 AfFES A3ttt 2.6 3.8 1.52 3.79%x
25 |- oS At 2.6 3.6 1.76 2.13

SH | 26 | g-<sgFAe AfES gttt 2.8 4 10.89%  [3.21%
27 |4-A89 549 AfES 4Dttt (2.6 4 96.00%xx | 5,725
28 | ALFolF] oAfFiEe Adsitt 2.4 4 7.11% 4.00%
29 [ AA ¥ AfE2 A sttt 2.6 4 96.00%x | 5,7 2
40 |HAE=EYY A/ A sttt 3 3.6 0.10 1.50
41 | HAANFAY o/ Agaict 2.6 3.4 1.76 1.71
42 | HFY AfFES> g9stth 2.2 3.4 1.52 3.79%x

s 43 | FHHFNY AFEE At 2.8 3.6 0.64 1.79

- = [ =IEe)

44 ji?}?}ggﬂ R 2.6 3.6 0.00  |2.89+
45 | FAXFEANFAY AREE Adetct 2.2 3.4 1.52 3.79xx
46 | A 9O o {2 A sttt 2.6 3.6 0.00 2.89x

*p<0.05, **#p<0.01, **xp<0.001

4 %7k Aol
=

oA ekEsdAd vn), dEsdAd o), dud Eﬂ*d ol A OJ_%L%
gol el p<0.001FEMNA B7H 7 w2 Ao YEson,

TN kEZlolE Aol vla AA AT RN SNt Zﬂm
See & g Adnh SHdME Aseld v, A, s, TtEs
gAdelr Arddo] FrHEsrE viunddel vls AR FonstA =
A debstn SHel s vudgd Aydde] SAHeR forgh Ao
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T Rolx okgton o= Hudye] skt VA oR g EE HUt
7] Motk dAH o Ayddge] V1= B7kel 3ol vl gl v
dl F2 F7HE dlon Al ¥ A9 o= e

<E 64> HTAE /P19 71D 37 A3

_ B} NP | A48 | Levene
w9 g t—val
o = ° Mean Mean SA vae
8 |d=dHe =xo7 nut2A =o QI 3.6 4 1.82 0.67
9 |gEZgA Ynj= At 1.8 4.4 1.52 8.2k
10 |[gEEZg A Zol= Ayt 2.4 4.4 0.00 5.7 7wk
11 | dELEYAS AFAAHA 9ot 1.6 4.2 1.52 8.22xxx
] 12 |oj719] dol= At 2.6 4 17.05%x | 3.50%
o 1o Py = P
LEUAL A Ao FHO=E
13| oo 2.2 3.8 0.04 2.60+
SE R PER-Y A xlo] =3 o2 =o
14 i‘ﬂifﬂ‘_b A YR FHOZE E 28 38 0.57 1.31
pa=s
15 [0 e 4] 9% 8oz o] 9t |2.6 4 1.82 2.33+
30 |7 YR7F o] Ao =ty |34 2.8 0.09 -1.10
31 |WEzol9 mhele Adkairt 2 3.6 96.00%#* | 6,53+
o142 oA oF o]
32| T A SHAFAS 23 A 2.4 3.6 0.00 3,465
et
= 2E g Jﬂg o
T g | feEEAE A A L = s 5 1o |3.308
ot}
o 3oz 6
ga |TEEARE A QA THEL FA g 38 197 |471m
pa=s
35 | WL A Ao £HoR Eo Y |2 3 16.00%+ |2.24
A7 [F1ZAMAL FAoR uE Ed gt 3.6 3.8 0.09 0.37
48 | FA&5EdAd e Yvnl= F g8t 3.2 3.8 1.97 1.41
49 | FH&5EdAde] ol FFsit 3.2 3.8 1.97 1.41
50 |HBuEg e AAAgA Bt 3.2 3.8 1.97 1.41
R HA7tEEd A Al YKo 5oz
51| Lo 2.6 3.6 1.76 2.13
H3YEd A A YA FHo =
52 | Loyt 2.6 3.6 1.76 2.13
53 |HuwhAe A Aol P ow olglr}t 2.8 3.6 0.64 1.79

x*p<0.05, **p<0.01, **xp<0.001
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7} Asbolty,

<E 65> HTAY FP3e 3
el HAR Bl

o
Hol M= ZEdleh 757918 75l sk A
Aol vlal p<0.001FFolA =4 Hebs o, XEi9et JAFLoA=
p<0.015FoNA =4 YErstth = A5 529 elA p<0.0015F
Al AT FUHE ST vln el vlEl fevetA =A e e, A
59 dEoas p<0.015EdAA =4 YErRth WA= 579, F
Rls2ol tistel Aol B FTE A el vlske] p<0.017Fol
A=A el o, dARSe disteli= p<0.055 7N A =4 e
2 AFdYelA T Aol A FFae Zow e

<% 65> HTHAE /339 5 7t 2
} o Hwdg | A998 | Levene
TE | WS =3 Mean Meoan =2 t—value
16 |gEEd B9 T332 gt 1.4 4.4 0.00 8.66%#x
0 17 | 7ER-Hol +F50] §lvk 1.8 4.4 1.52 8.2k
T 18 [REETLe] EFEo] fltt 2.4 3.8 1.52 4.43%x
19 |- Feo FFF0] gt} 2.4 3.8 1.52 4.4 3%
36 |LRFHEL FFEo] Utk 3 4 16.00%x | 2.24
9| 37 |AxFEHS e FFEol ATt 1.8 3.6 1.52 5.6
38 |A=go] Hojo] FFEo] itk |2 3.6 0.10 4.00%*
54 |H1=Ed F9o] FFE0] gt |34 3.8 0.64 0.89
s | 55 | TSN EFFe] v 2.4 3.6 0.00 3.46%x
T 56 [ RRERZe FREe] gtk 2 3.4 0.10  [3.50%x
57 |H-94 9o #F5° itk |2 3.6 0.49 3.14x*

*p<0.05, **p<0.01, **xp<0.001

4) TE F7}

<E 66> HIREAE FE3o] thst AFAF ] g E Hryl Ayo|y, <s
TE Qx| 9} FolA= vlmdFPel vls] AFAZPo] p<0.0557TolA =2
H7bs wokth HSETE A9t FolA = v AFdFo] oiFE
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_ 3 Hwds | A57¥Y3 | Levene

W g -

o = Mean Mean SA t7value
- 20 |4FYTE gx= Aot 2.6 4 17.05%x | 3.50%*
ST 21 [ UdEETE kS Hgsit 2.6 3.8 3.57 2.68%
oo | 58 [FSETE fAA: Agan [32 3.4 152 ]0.63
T 59 |gslggE ke Agsig 3 3.2 0.59 0.41
x*p<0.05, *¥p<0.01, **+p<0.001
(5)  AA wSA) H7}

<E 67> HAE /3339 thsk AFLEF e AA wsAl FrE Aol
o Huddy AFLFe HHESE dvwst Ay RE FE fsh]
p<0.001 F=olA d7d3do] =4 ettt FAlde 2 Jd, 54, 49
o HuwAFe FNHFE 247 1.8, 2.2, 228 @& HUIE W wiy,

ATAEYH ] HrtAGE 7H7E 4, 3.8, 3.80.% HAWFA o7 A7} A
HASS & 5 ok AA gl tist Hulel A vl gEe 1.8, A
2 3.8% HrlEHow Aol 43 AIAE Kol FoF YERS
o}

o, X,

=

39 AA 25 B7F 23

VAN

K
o
ﬂ
A4
x
1)
2
oft
Jo

HuYd | A7Y3E | Levene

TR | HE =3 t—value
Mean | Mean | SA%

AW | 22 |9k AA T £ 1.8 4 0.09 5.8 8k

=W | 39 |99 AA S = 2.2 3.8 0.00 5,66k

FH | 60 | ¥ AA SJHe] 2.2 3.8 0.00 5.66 %k

AA| 61 [AAFoR Sl 8 1.8 3.8 0.00 7.07 sk

*p<0.05, **p<0.01, **xp<0.001
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Abstract

Classification of Obese Male’s Body Types and
Development of Torso Pattern

Lee, Sung Ji
Dept. of Clothing & Textiles
The Graduate School

Seoul National University

This study was aimed at comprehending the physical characteristics of obese Korean
males aging from 20 to 39, developing torso pattern for each obesity body type, and,
thereby, enhancing the fit of garments.

Research data was from three-dimensional body scan measurement data of obese
males aging from 20 to 39 conducted by Size Korea in 2004. Results of this study were
as follows.

First, obesity judgment method based on body measurements for classification of
obesity body types was proposed. Correlation between body measurements and general
obesity judgment indices was analyzed to investigate their relevancy with each other. As
a result, it was found that body height, height, and length items had a low correlation
with obesity, but circumference items such as waist, chest, and hip circumferences had a
high correlation. It was discovered that thorax, waist, and hip areas were greatly
influenced by obesity. Therefore, this research defined an obesity body type as a body
type whose waist region becomes thicker. Obesity body types were judged upon three
indices: Waist Chest Ratio (WCR) as a measurement method for waist circumference,
Waist to Hip Ratio (WHR), and W/Ht, ratio between height and waist circumference.
W/Ht was an index that directly showed the waist circumference in relation to height, so
it was extremely useful for judgment of obesity. Both WHR and WCR were useful
indices for judgment of abdominal obesity, but WCR could not locate obesity body
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types whose thorax region was obese compared to his or her waist circumference, and
WHR could falsely locate body types whose hip region was very small, compared to
general population. Thus, this research proposed a method using all three indices, W/Ht,
WCR, and WHR, for the final judgment of obesity, and suggested a classification
standard for categorizing thin, normal, and obese body types following each index.

Second, based on obesity judgment standard proposed in the first subject of inquiry,
physical characteristic factors of obesity were extracted from the group classified by
obesity, and obesity body types were categorized. Three factors of obesity body types
were drawn: obesity factors at hip, waist, and thorax regions. As a result of
categorization of obesity body types using the three factors, three categories were set:
abdominal, gluteal obesity type, thorax obesity type, and overall-body, morbid obesity
type. It was found out that thorax obesity type was 41.81%, abdominal and gluteal type,
35.21%, and overall-body, morbid type, 21.98% of the total samples. From the analysis
of three-dimensional body scan measurement data for analyzing differences in body
types for each category, thorax obesity type had bigger chest and shoulder region and
thicker upper arm circumference; such body measurements revealed that their upper
bodies were generally obese. Abdominal and gluteal obesity type had an almost normal
size of chest and arm region, but it was shown that waist circumference and hip regions
of the people of this body type displayed a significant obesity. Overall, it was discovered
that their lower half of the body displayed more evidence of obesity. In case of overall-
body, morbid obesity type, since the obesity of their overall body was significant,
protrusion of their thorax, waist, and hip was noticeable.

Third, for development of torso patterns for each obesity body type category,
representative body types for each category was selected, and their body surface patterns
were created; based on the analysis of the characteristics of body surface pattern, torso
patterns for body type categories were developed. To evaluate the suitability of the
developed torso patterns, reconstructed body was manufactured after comparative torso
pattern was selected from the preexisting torso patterns. Then, wearing test and clothing

gap volume evaluation were executed. As a result of evaluations such as ease
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distribution, propriety of base line, evaluation of crease, properness of darts, and overall
fit, developed torso patterns were superior in fit to the comparative torso pattern. From
clothing gap volume evaluation, it was observed that developed torso pattern had a
better distribution of gap volume than that of the comparative torso pattern. Accordingly,
it was discovered that the developed torso pattern drafting method for obesity body type
was more improved compared to the existing torso pattern drafting method, and more
appropriate for obesity body types.

This research categorized body types of obese males and developed fit type torso
pattern that reflects the physical characteristics. Developed torso patterns will be utilized
for production of a variety of garment designs, and contribute to the enhancement of

garment fits for obese males.

Keywords: obese males, obesity body type, torso pattern, three-dimensional body

measurement data, body surface pattern development
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