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= BgA A A4S Tlist Fo2 EFsa sl SuAs
TAKS), F8E FAXETACSO)H U Aidoldl dFe +
A& BEAo] AFFAJIS)SR thro] B x|oje] X447
of¥ A} Fhr},

il
e

@ =l BefAo] A5 FAHKS)

B2k EF(KS : Korean Industrial Standards)e AFd 53

_13_



o °jAste iAEFAI ] AHE AAH VExTdTe]l 2T
o=ZM FAYE /R FORA oFAste] KSE i A

KSv= =ul 2 2ok AF 2 Ag A Wy Tl A=
T7tREFomA gdoldel gk 7]F2 KS K 9404:20098 w=
o S ARAETONA QA ;T HH e golek HJE KS A
[SO 85598 wauy Zrt&Ed, Arhsetdisdst ol 4

il Sol AMgEHE VR AAR e ¥ ANEEUAE NEE

=2

Al

~
2 ALl EYE UWASEUE %7 FRHEIEFAZEEEH
X AE, http://www.standard.go.kr). WA 2 Ao ®7]E <l

A gol= JAAZAH XT3 &olE VTEo2(ZUtEEH, dA7bsold
EEDsd oy BExo] A AL A=A EFKS)A F7)E
EolUtEEH, YrtEEEDE AbgetanA vk B o] Age 7]
ol Hi= AT WrtEEde tEEdelH, 7 AARIH
A <F 1> g

<GRE 1> 7] A R A

(F9:cm)
718 AA 79 ALA X 5=
WrtEEd ... bb, 60, 65, 70, 75, 80, 85, 90, 95 ...
7tEE ... 75.0, 77.5, 80.0, 82.5, 85.0, 87.5, 90.0, 92.5, 95.0 ...
a1 AA A5E 100emE 71Fo2 WiEEdE Som, /H5EdUE 2.5cm HE o2 43,
2. AA Age] HEHpE WER FA S

FEEA: FeHold oFAS KS K 9404:2009)

veo] P& B AARA WALEN AFE ‘om’ 9
ol maAel e AAGIEEU-RALEAE Hehle Eabel
AAsto] “75A'9} o] 7|,

B0 o A7E e BAE <E 259 2o

_14_



<GE 2> =] BEA o] Al A KS)el whE Befxo] o] A7

3 3 9] v

AAA | ZhsEEsh WiEE e Ael7t sem & e ok
AA B WAEEHS Aol7k 75em & el ofx
A gAY WAEEAY Atel7t 10em 9 el o4
B B WAEEH Aol7k 125em & HERE o
C s WAEEH Aol7k 15em & vEhilE oFx
D s WAEEH Aol7h 17.5em & YeEdlE o)

(FEEA: eHold FASF KS K 9404:2009)

@ =& BgAe] X5 14

a. = A 3EF 114 (1S0)

[SO(International Organization for Standardization)©= 1947\ %
o Ay¥ HARZA(NGO,Non-Governmental Organization) . &
A AA 160 = F7FEE7IEe] A Aol du R AP~

of =AY wFE A& star, A4, He, Ve 9 AADEEoF

=
of d¥ddolgt=s Ao HE3 H Hd des XAV H

& AHEHJATF7IEEA ST A, http://www.standard.go.kr).

[SO9] Thdle]ld 4 242 19919 A4 s [SO/TR10652:1992
Standard sizing system for clothes7} 1™, Hjxo] X9 7]
ol He AARdE wisEdAe 7HEEwolai(ISO/TR10652,
1992) 7] AAFAE Aes= <E >3 4o

_15_



(&9 :cm)
718 AA 24 A A =24 e
kibdaaey ... 80, 85, 90, 95 ... 5
7t B 24 F7Hmean interval value) 5

(8% ISO/TR10652:1992)

B oo T KS ®7HI} FUsH
sdet go NOMEEUd-LEEdE dehle 42 2
slo] ®7)et}. KSiH4 3 vlwstd WrtsEd X<
AAALG A, Ad 7hEEAR 2718 SO AFAA= B
o] T ztelE 7HAA Hrh
[SO A FtAed e 3} A7]E 3cm HA R Bexjo] FHo| =

<E 4> FARZETAASO) WE Befx]o] el A7]

s A 9] o]

AAA teEdet WAEEHY Aol 5em 1S vEhilE ok
AA teEdst WAEEAY Aelt 7.5em & vEhilE oA
A teEdst WAEEAY Aelt 10em & vEhil oA
B teEdet WAEEAY Aelrt 125em & vEhile o
C teEdst WAEEAY Aelrt 15em 9 vEhile oA
D A WAEE S Aol7k 17.5em 9& YEhE obx

(A=A 1SO/TR10652:1992)
b. & B Ao A F+AJIS)

AdEol HEgR]o] X4 F4L dEFLFAJIS, Japanese Indus-—

trial Standards)e] JIS L 4006: s}2djo]A Alo]= 1998S 283t

_’]6_



oh. BEfHole] 5L e AV UtEEdU-YtEEAE YEd=

ke 712 ARSI WrtsEAE 2@t AT5SF o] 17

ok JIS Ag arAdd wE 3 arie vheEdet drkssEde] A

& 2.5cm Ao 2 ®F3he] KS, 1SO9F 22 onje] dypdloz

F7)HCH(H A B &, 19985 ZH9d, 2007, p.42°A A08).
A& BAo] X FA e 3] A7 <E 5> Bk

e

o

<E 5> g BExo] A4 FAUIS) wE Bexo] o] A7

3 3 S

AA B WAEEHS Aol7k 75em g el of
A B WAEEHS Aol7k 10em & el ofx
B s WAEEH Aol7k 125em & YEdlE o
C s WAEEH Aol7k 15em & el ofx
D MBS WAEEH Aol7k 17.5em & dEdlE o4
B B WAEEHS Aol7k 20em & dElE oF
F s WAEEH Aol7h 225em & YEdlE o
G B WAEEH Aol7k 25em & dEhlE of
H s WAEEH Aol7k 27.5em & e o)
I Mg WEU el Aol7k 30em A& Vel o)

(A5ZEA: JIS L 4006: gtg-do]d Abe]= 1998)

A gal A ke Apol=ze] B o] o

wde) 55g PG ftel $1UL

oX,
1o
N
)
)%
o
jincs
=
ol
o
g
>
o

rU O
2
o
-
N
>
e
ol
-
)
r o
ol
o
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2) 2¥x=8#A ¢ FH ¢ 7F
(1) 2x=8#=R o9 FH

sxzge] Agel Fuist g 2xx Addeld Fad =9 %

b AL ok Uil A= i de] BIEE FA o

=
7] W] 2o HA; Y PEsh i %
]

of wel AEstd AEx=vefxojE AAskaL JAtk(Scurr, White, &
Hedger, 2010).

¥ =8 Ao Y= &> HM= JHE VIS5 8A i T
= A~ =H XA (compression sports bra)et F+ Mo =9
&
) #]{(encapsulation sports bra)= T-EFItHPage & Steele, 1999).

Ul A FjEa Qe w9 A2x =B XS MR FEHE b
de Vo ® AVEY v Pk

2x =B Aofo] ShHE TtES WA e FES e F-lel
/N7 2ol FH, 229 F Y VEFHeE 744

FAHe Xxxg o w2 58 WA M= dolA W(racer back), €ybH

o

| 7S A Tl 1S AEFEA AZE FE A SEED

o
|z
AC)
[
w
o
@
<
@
o
w
P
oflt
uj
1o
e
rE
98*,’
|z
=4
B
2
fo
L
rlo
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2

Yol gl BlM= Felsk 7| Rel A Hgele AP Sske] A
Fa2 PAE Selyst Fewel Fepsk vk d9 nas
EzngAolsl Fu HAs 2xzueAole] Y 2 Aol WL

=
D
il

lo

stoloj7} AFdE x=H A ojo|t} gto]ojr} AAYPHE AF =B A
ol & 7k& Alol=E 7 AR B9 THES AW skl 9o
2 AYE F &5 T IR A5S FA4 d=F FAE ot

ER 9] BT AFES AEEbeAeld] s el vhrw
AN Yol & o] BHolrh 2xzuaNols] A% FeE g
<E 6> 2k,

B8] nAse] szzudAelt J54e FEsn, % Fwe
W AEE AU A¥Hon PRl

o]
2 FAsa vk a2y 2x=rgRee] JtE EE

2} Hat 7hE Atol=<l 75AF A B Al L] AXEH AT} A
ghekx] Eelsk davk o, Il oA Al H3e AEE=H YA

ko] e g-EH

o
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<E 6> 2F¥=H A1 AR &

A 7

5 X =H YR )Y AF FHE

2
Hy
oflt

—
Hed

KL

()

gloj A 11249 XA+

KL
)

Ko

Sk

Solol 4t4]

71 &
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=
[}

(2) 2 =8B R o] 7]

1970 d )

1
s

H g ] o]

]
B
<

bl
!

==
o

5o
A

el

Y

o] &l

AH 9o o]t} (Adidas, http://www.adidas.com).

WY

el

H 33}

=
=

ol A BEHA &= T A

S 3ltH(Krezer, Starr, & Branson, 2005; White,

= 7%
5

&A17]

A

R

il

g3
Scurr, & Smith, 2009). &

O Lo
IO

ol &=

Sl

ol
|
B
<]

Nfo

o

o)
il

puze)

ARt AA7A F-2 ke o

R

ﬂ
file)

B!
)

]_

=™ 2~ (Portsmouth) Tt

Ry
s i

o)

YA (Shock

AT ol Al

= =0l

absorber)

A A 8k e

220
=1

o

s

=

7}

Z=
=1

A EHAX A Hue Aple] 7}

d|

o] @A

JJo

= 7]

e (Scurr, 2007).

o] Vg Fa

B
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el
T
el

N
<)

M

A2 &3 W oAzl 7

W

T

El

~

Y
iy

Ea

At TG 428, www.uksportsbra.com). WekA E Ao A=

B

JoH

Ao 27HE 7w

H
HehAFS = S A o

3) 2 =1

ba qie webA ol

3|

of HE EH F7}

X

B

il

R

gtth(Krezer et al., 2005).

3 oF

o] & Ht.
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g3t o149l 7

A1 7171 % dh(Yoshimura & Ogata, 1960).

ar
el
] n
;O#
o)
i

ga

A}
B

ﬂo

b EEEolu} Al

J|

OFA A

HH

o
=

o}

Far A

o

L EDER

[}
%Lu_]—*_

sholof s} o} ie)

34, 2008; Singer & Grismaijer, 2005). £3] 7}&0] & oA 9

W

T
&

o5

e

ek

s
&

FRATHA &4, 1994). whebA

3|

oo

|
==

el

o

ojo

3

3 H

A}
=

3

o)
H

30~40mmHg ©]A}e] o &

5o

I3}
=

Tl A

B

—_
file)

el

o

7t oFAF oA 25gf/cm? ©]/e] 9

s
=

oW

12

5

20~25gf/cm?,

%] 25~30gf/cme, Zolg] 24gf/cnme= o]E<to] vlelydch

5

22

30~3bgf/cme,

q_mo

[——
"o
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1

s

- AT F92H2002)9] Aol A

2ol

o A v“Ehta,

1

oR

-

9l F7}z o

B
B

o) zfof k22 A ol A A

Fol A vEhu

of wel g e, o o

B
HH

jpuze)

L

—_—

<

b 2257t SE TS

°©

s

3}

HH

s
a

A

S

g]

A vrebar, AR

st thH(A 3], 2008; 24w, 1d 4, 1987)
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TR
il
il
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A = 22(Mason, Page, & Fallon, 1999),
- 25 -

A oH(Cathy, 2005).
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o

o] o] 1.45N

Hd 4cm =3 o]
T, o]AL 1-2m EofRl oA 7l E 3 (trapping)d)

FCH(White et al.,

)
pA
s
O

s

o
T

of whel zpel7f A
H

o
I

e

1

s

 10cm7bA] A olal, AZ] Aol

Aoz YEITHScurr, 2007).
ket Ayl B7 BEA|o]S 283

ez 885

o

<
|

I

kil
=
K3
L
R

el
T
Fua
Ao

=z
-

o

(")l,

bbbt vebsek

J|

2=
2

3} ]

el

N

AA S A 2 89

2008, pp.77-78).

ol

oFAWA MEEH e A7} et e &

=
=]

o]

3

Aow HEUHHaake &

V2] =

Scurr, 2010). % S5 H ¥ AFATE AR GF3} Ao

%

;OO

7bE ¥

1
s

White, Scurr®} Smith (2009)

B

il

TH Ao = 41.3%2 =B o]

Ll

o)
=

Aol= 56.4%,

o

To-

il

_26_

(0] %, 2011, p.23).

3) E&fiE(trapping): &LollA] mj



[
R

(1994)

nelAole] A 241 WEkAA AATEE

al

2143}

el

jpuze)

o
o

o)

o

ATAI A A WiF=

bt
Az 7

Haake®} Scurr(2010)

s

o
Nfo

NJo
o

<|n
—_

A2 sHFo=ZN 7ol

‘nlvﬂ
no
l
Nfo

Y

4

= 0o
o=

]

A
vl

el

o
T

1

a1, Befxjoje] TApQlel| uhe}

bt

3|

Mcghee®} Steele(2010)2] A--ol| A

Scurr, White®} Hedger (2011)

ol Avkar

o
ol

N

puze)
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ol
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Nfo
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(3) B#jA o AAH3}

—_
"o

2220 1991/1999).

714 et uiRre

=
=

wel sl

27

el

f-(elastic fiber)%

S|
=

A(collagen fiber), &=

2

= 1l

<

Fob =3k g5 o} g

et
o ©

Aol 7}
5% ol

1o

R wde Tl

IS5

3} o)

o

=

SRR

2]

H3h7E dojuAl Hal,

5] 5-9]

o [e)
TI‘HoLt

78 FH s (&4, 2001, p.281).

H
=

2 ®glo

)
=

A gk vz A=A e A

d|

A 3}

1
s

o] #1A

92

= 9= %0l

2003, p.104).

A E=}E 2003, p.104)

2]

=
=

(
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g %ol by ol

IS Do

3|

oH

—

ofn

ol
=0

—_
"o

o] Wt} (Richard, 2006).
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E[l—

el
=
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A gk, whekA

=13
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a7} w7

o ¥

=
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skoh, 2o Q1A 9

4= 7HA AL glojof
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1
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ojo
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Bfx]ojo] #3 HAPATE A ERE B o

o] =/ YEhson,

A el A7 AF v,
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=
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=
[}

‘B o] o]7te] STy, ¢

=13
=1

LFERA A TH
3], 2001). #

urz o
=2

oM =

[e)
FAL et 2002; &34, 244, 2011 &
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-

g,

s

9], 2000; o]g=, tefgh, 199D).
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4) ¥ =B R od A JPAT
A dAE et 7154 duiglols A A ofo]lHlo® Q1M EHA]

Fol7b soluhar ek AUl Ag o] A FEs A bl oF 14%

Sold 1% 6000990 o]& Ao® HuHI §lon AX=Hx]o]d

& Al F7] 40% S7FsITHMv], 2010).
.

FEZHA ] Fgate dddolz

2
rir
Mo

S

=
[}

r
e,
ol
[m
[
[r
i)

SHA o] A= GFo]l FretHA F8Ade] Folxal Tt
X =B R ojo] 3k APAE oS3 2o
AXZBYR = *F W Eegow Q3 fW EFS 34

Haak & Scurr, 2010)% & T % ==dl @3 A7 (Scurr et
al., 2010; White et al., 2009)7} o] 5] 2] a1 9]

Haake, Scurr(2010)% Mcghee, Steele(2010)E &% A] oJAlo] =
i 5o dddel gt A4 ey, &F T 7T

N
rir
E

of Astalnt
White et al. (2009)= Hjx]o] DF Atel=9] oAd&5s tHde=
LHAY, ditE o], ~x=v o] A HPS T u
8 E5d ARl Aols LMl A da sz =B}
& Al e EEdel Aadval TREGIY
Scurr et al.(2010)« H#j#A|o] D Alo]=9] A =5& W= &
s A= mE i ZE"e Aold diste]l Asiglth A A
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F9] Q1 CA o] o4 g AR T AT} ool e
b A% Afel=e] futE %
wheh(Seurr, 2007) #5 ool W 7h Afol=el 75A el W@ o
Fo "arel atH

weby B9l 75A Afol=e] ool AFE AT Tl

A3} 33k AA PP ol & AW AL D A AR A4

ul

w
w
3
r‘.\(g
o,
X
o
f
ﬂl
o,
ofo
(ol
&,
r\'ﬂ
>y
N

Aob A6k =}l A A FRAMNA FAZE QA ol T &
Aol ARl T5A ThE Abol=E 7Rl 25M1~344 o4 €]
ARl 32k AAYAE 2xkde] 3R ddoer AR hEA o

d5 AAlste] of o] Zhgel AAAHA A ol Fre ofH
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7}V 3k Al 89 tF(Mochimaru, Kouchi, Yahara, & Fukui, 2004).

T elel M= 32kl 54 =7E =9stel CEASAR, Size UK,
Size USA, Size Korea 9 SIAAS ZZAEZ £ Q)

AASA dolHe oFokllA 32k 4 HRE o]&3to] 7]
sdo] e7HE A B, 54 VleE, ¥ Vies T4 e
o a¥Aoz ALgE 4 dti(ones & Riox, 1997). 34 A5 Aol
AHEE = 3% vt 271U (3Dimensional Body Scanner)& Aol A
= glo] Fota 545 o] &3 HHEZA vy 2IHE AEse] 3k
AA Gl g AR =& 7FestA skl th(Paquette, 1996). 3¢
A JAGY dHolHE ofF&Eokl A&3 Ay 33 vy 2ivE
o] &3t RIAAFTE ASste AASAH Eoket 3k JAAFFS

irolzith, 339 AAP Y HolHE

FAS(2007)2 JAAFAHS 918 33 =AU A3PdE A3t
R, WAAH2006)= 204 ~244 FAE tigoz 334 v



PN — ’

BL Scanner A|Fo2 #WEwnta4) 2Fda 3 255 o] 7 st

stalul=AF BL Scannert JAIE Z=7038te] Q1A W 3xY
S 98 F Asor JA xWHS Adste oF Aol 24
3 A4S SAHAY = At 5). ke = A} BL Scanner®] AFYE
<E 7> 2k AAFHALS RapidForm 2006(INUS technology,

Inc.Korea)S o] &3lo] #2431},




2 KRGI=0I 1450.63

3 KRI=0 1446.80
K0 1396.68

s Of 215 %01 1381.67
ASY R0 1262.80

Hota w0l 1229.95

L] RI1a 01 0! 1181.27
° 210l 1036.80

Wm0 amnan

<¥ 5> A R AAA SAATY D dolEEA A oA
(FA: 71&8FY Ael=mF o}, 2010, p.62)

<3} 7> HamamatsuArH(¥ &) BL Scanner A}

SAH 9 AAEE 185cm*100cm=60cm
4 AUE 0.5%

54 &% 10

=2 o o] ¥ 1,894,400 points/10second
B =034 Four heads(# 2] LED)

RaEA: 71exEd Atolz=aeol, A6k Fxel AAAF2AL 2010)

2) 344 AAAEE o] 8T 24d AE AL

3A 1Al g QA F2H S48 epste] Qiby
okl
L& 7P Aolth 3Akel IAFde] o5 = 1990 i H-E
3 ARE BTN AR AdA L FEF AP Y
HAeem, 324 AAPAL 224 Fw Adow AMF A o
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D) AR dgky 53

ZAMRAA S AA A ERe HFHow 7] 160.26cm, EF-7
51.35kg, A7F&E9 85.4cm, A7FEoldlEw 74.8cm®E AEFAM
gate]l BEfxlo] Alo]== 7T5AF o2 UERGUHE 21). Alo]== o}
(Size Korea) 6xF gl A X|F2AL 3AHASA A HaLA|(Alo]=
o}, 2010) 4 Bargl 25M~344 o349 Ht A7hsEd 84.6¢m,
A7tEotel &= 74.0cm2t £0.8cme] @ AHH 9] Ulol Al A X33t

MRz gAASe] FAHoR = $Ee ERL we 277
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<E 21> AR AAH 5A
= RIE(%) Mean(S.D)
150-155 ™| &t 28(13.6)
155-160 ™t 60(29.1)
7] 160-165 ™=t 92(44.7)
(cm) 165-170 m] %t 2009.7) 160.26(5.61)
170 o4 6(2.9)
total 206(100)
45 gk 24(11.7)
45-50 "gk 66(32)
=5l 50-55 gt 80(38.8) .
(kg) 55-60 ©]gk 26(12.6) 51.35(5.0)
60 o]+ 10(4.9)
total 103(100)
75 wlgk 6(2.9)
75-80 wgk 36(19.4)
ArEE 80-85 w|wt 84(40.7)
(em) 85-00 I 76(34.9) 8540449
90 |4 4(1.9)
total 206(100)
65(62.6-67.5 ©]3h) 2(0.9)
70(67.6-72.5) 34(16.5)
e o 75(72.6-77.5) 92(44.6)
A7 ol &Y
}< }:HE 1 80(77.6-82.5) 40(19.4) 74.8(5.39)
cm 85(82.6-87.5) 34(16.5)
90(87.6 ©]4}) 4(1.9)
total 206(100)
<E 22> AwRA tidAEe] dshe F T
(584, N=430)
*5EF N(3) B &(%) *5FF N(3) B &(%)
A7) 116 27 SAk 24 5.6
] 7] 54 12.6 Bl 34 7.9
{7} .
- 74 17.2 71€} 50 11.6
oELs 26 6
total 430 100
FAt e E 52 12.1
FE3FE F 23]~337) 61.1%= 7FE S A&S yEhdal, 3
i F 2.73] Este AoE YEHTH(S.D=1.17) +5482> HA 1
MLRE A 9d7A e Aol AT, Bt £eAHL 2754
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9 BAEE A3ss o2 287 30.1%, BlE AT 25.2%,
2kl 19.4%, 715573 13.6% &9 o= JE%a, AF3kal 9l
y=uA oo JHAYE 3RE~5RE w9k 37.9%, 59 ~7RE
gk 29.1%= 39r-7RHY wRke] A Y H& v S-S YER

o
Mo e
=

22
oy

2) =¥ =8HR|o]e] o]y

AEZA AEe] 83 Axxp o] Az AU
~xzdex oo g, /NG, W4 (mesh) A F-F, o
AL Fejel vu], oqle] {5 574A & dlste] FAlE o,
O AVE <E 23> P AX=vgA oo HHE 5SS WA 7
AN EFe AED 44.7%, B9 F Y rEHeR FAE B
& 30.1%, 7F=Hol A7 e AAE 25.2%9 wo2 YElg hE
sy z=d#ix|ole] g H]go] 7P EA dEETh EH(EH) U
U= A dus wAl e W FE7E 84.4%, AR X o<}

ol F2 FHl= 14.6%=2 YERHT w4 24 ARE o5l iyt =
AL A3 ] o] AR 43.7%, WARE 56.3%% YERRTE o7
2o Fel= 2x=v A o] Avty 43.7%, A¥E B o] e} o] of
ME -] 7hsd 2EHY 36.9%, dvtd s 2EfF]l A1 ¥

el E¢E2 19.4%= dera, o702 YHl= 1.5~2.5cm 52.4%,

o8t 26.2%, 2.5cm oA 21.4%% ¥ =B A o] o] EL
1.5~2.5cm YHle] ARty oo g u]&o] A vEhsth oy
o] fFo A= ool §lE FElE 53.4%, ool JE A= 46.6%
2 ool gle X =defxo]o] 2§ H|Fo] FA yERsTh
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<E 23> H8e ~xzpr ol e
= =59 1% (%) = =gt HE(%)
4=3 92(44.7) 2ENY 76(36.9)
b eba e U] 52(25.2) E kg 90(43.7)
e 23 62(30.1) 2l =3y 40(19.4)
Al 206(100) ] Al 206(100)
0. 30(14.6) oA 1.5cme] 3 54(26.2)
w o 76(36.9) Y 1.5-2.5cm 108(52.4)

AR
= ) -1}, 100(48.5) 1) 2.5cmo] 44(21.4)
Al 206(100) Al 206(100)
AHE 90(43.7) A 96(46.6)
3] (mesh) W A}-8- 116(56.3) o7 A5 110(53.4)
Al 206(100) Al 206(100)

of whg} A¥ =Hex]o] Heo] x}o]7} 9=A] Lol 7] ¢
;A FE5FdEe 1d ww, 1~3d mw 3~5d ww 5d oo w

TEekal, Ay =sExole] ARAHQ FH= Bel dH, GG )Y

3) 54 e 2¥xxnRo] 2o
2

e mE sx=pexe] AojdE AP Avke 3 24>9)

g} 7 Tt 4
HlEo] A debwtal, 9 549 3~5d vv, AWy ~E
%%Qi H “ : !
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( )=col %
* 5729
2 A5 14 g 1‘;]'1? 3‘;]?;‘ 54 o] 4 A X2
I O i
. HE 4(18.2) 30(51.7) 42(55.3) 16(32.0) | 92(44.7)
;} ShC| 6(27.3) 10(7.2) 12(15.8) 24(48.0) | 52(25.2) x?=28.378"
3 oy 12(54.5) 18(31.0) 22(28.9) 10(20.0) | 62(30.1) df=6
o Al 22(100) 58(100) 76(100) 50(100) 206(100)
o Fo 6(27.3) 8(13.8) 12(15.8) 48.0) | 30(14.6)
; Hoh 8(36.4) 22(37.9) 24(31.6) 22(44.0) | 76(36.9) =6.244
Y ERE S 8(36.4) 28(48.3) 40(52.6) 24(48.0) | 100(48.5) df=6
" A 22(100) | 58(100) | 76(100) | 50(100) | 206(100)
M AL 8(36.4) 28(48.3) 28(36.8) 26(52.0) | 90(43.7)
: m A 14(63.6) | 306517 | 4863.2) | 24(48.0) | 116(56.3) Xg?;fg
h Al 22(100) 58(100) 76(100) 50(100) 206(100)
~ENY 14(63.6) 30(51.7) 22(28.9) 10(20.0) 76(36.9)
3] Aty 6(27.3) 24(41.4) 38(50.0) 22(44.0) 90(43.7) x2=28.089™"
El =39 2(9.1) 4(6.9) 16(21.1) 18(36.0) | 40(19.4) df=6
:; Al 22(100) 58(100) 76(100) 50(100) 206(100)
o 1.5cme] 3 10(45.5) 18(31.0) 16(21.1) 10(20.0) | 54(26.2)
4| 1.5~2.5cmels} 8(36.4) 32(55.2) 42(55.3) 26(52.0) | 108(54.4) x*=9.298
1) 2.5cmel % 4(18.2) 8(13.8) 18(23.7) 14(28.0) | 44(21.4) df=6
Al 22(100) 58(100) 76(100) 50(100) 206(100)
A& 10(45.5) 14(24.1) 40(52.6) 32(64.0) 96(46.6)
| aele 1254.5) | 44(75.9) | 36(47.4) | 18(36.0) | 110(53.4) Xg;l:f‘fsﬁm
Al 22(100) 58(100) 76(100) 50(100) 206(100)

#ip<0.001
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Ao} o] WE wEE Ay <F 259 gl A} Ay Ax =
g ro] o] Ao wE BEr= p<0.001 FFolA F-93% xfol=
ettt 7 EEH Ot WEEE 453(3.62), ANE(2.74),
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2EF@.61), AMPEB27), $HFQ509 wow veh, B=ge
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TF T AW, BepEr]o RS e FEAA Fe& USE
2 e 458 23x2nxols 2o A% gHges BHe
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( )=SD. (N=206)
e Mean(S.D)
- F-value
=% %433 (n=92) A7 (n=52) E=%(n=62)
; 3.62(1.12) 2.74(1.23) 2.32(1.13)
2 sxg 51

7tE EEY A B c 18.51

& T Hepe 3.35(1.10) 2.77(1.14) 2.42(0.99) 1461
1A W3} A B B ]

B £&7]9 3.54(1.11) 2.81(1.23) 2.81(1.16) 10.44"
R = A B B '
e s 2.50(1.20 3.27(1.21 3.61(1.35

Qo A% wid ; ) <A ) <A ) 16.03
2.74(1.18) 2.62(1.23) 3.55(1.28)
t]z}ol
121 B B A 10.81
S 2.26(01.14) .3.42;1.3.9 3.87(1.02) 40.05

olN

##¢p<0.001, A>B>C: Duncan®| B4 97
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<G 26> 2xz=dex o] dR(@H)n|e] e

rﬂ
I
H

( )=SD. (N=206)

o H)| Mean(S.D) P
—value
i %rHo=30) W THn=76) %5 THn=100)
3.29(1.31 3.30(1.21
s 2EY 2.40(1.22) 9(1.31) 1.21) 6.61°
B A A
+E & B 2.33(0.96) 3.21(1.27) 3.20(1.14) S
A= wst B A A ’

Bep &7)e] v 2.47(1.43) 3.32(1.35) 3.14(1.19) L7
A= B A A ’
z9oz A% 2.27(1.26) 3.58(1.21) 2.84(1.34) 13.38"
R C A B
SR 3.13(1.28) 3.39(1.28) 3.18(1.28) 0.76

#p<0.05, #*p<0.01, *++p<0.001, A>B>C: Duncan®] t}ZH9 A%

<HE 27> A2x=BFHA O] W 2R AFE oJFd w2 wEL
( )=SD. (N=206)

Mesh &A) Mean(S.D) test
L' AH8-m=90) HALS-(n=116)

B &7)e

;L X}L] 3.67(1.08) 3.34(1.23) 1.994
T =

w2 o ]
P 3.73(1.09) 2.41(1.17) 8.36 4

=P 3.47(1.23) 3.26(1.29) 1.181

#x4p<0.001

2y =HRojo] o7 HEo mE SR Ay <F 28>y
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~x=H o] o] Hulo] ek wEw A= <F 29>9 2t
Ay =8 R0 AL ydld gt SR Vs EE59H, &5 o
Beke] Aws}, ol Fely FEOIA p<0.001 FEOR F
ot xfol7} YEelWTE 7hE SERH g wEEE oz Yu|vt
1.5~2.5cm©]3H3.46), 2.5cm ©]A(3.41), 1.5cm ©]3H2.56)¢] o=
UH] 1.5~2.5cm ©]3te] o7 #2 HH] 2.5cm o]de] o] 7jitel] oigh
WnEET7E 58 Aow yelya, YH 1.5cm ©]sFe] o 7l sk
REREZE 7P S Zlo R UMY 25 T Hekel A s
3k WS E o7l Yu] 1.5cm o3t A 7P e wkE=r) el
geh o Zize] Teugel g wEEE o) Un] 2.5cm o4,
1.5~2.5cmo]&te] AfEL Sejuldo] Ao w7t =4 FrhE Sl
31, L5em ol3te] gk ollEe £% F olid Teugow
%7 9HA H7HE A
<3 28> Axz=deA| o] o/ FEj] wE v
( )=SD. (N=206)
Mean(S.D)
A ~E99 OEE] 99 F-value
=4 (0=76) (@=90) (0=40)
N s 2.76;31.34) 3.62(Al.28) .'%..'%()(Al.29) .04
+5 % 2 2.32(1.13) 3.00(1.22) 2.75(1.28) 7 63
917 W} B A A =
oze) el 2.74(Cl.36) 4.16(A0.82) 3.70;31.11) 34 58
nal £7]9 , ) . e
B 3.05(1.20) 3.20(1.30) 3.30(1.24) 0.57
W% 23
w2 2.63(1.25) 3.38(1.29) 3.25(1.24) 7,595
Frer Az B A AB '
z9o og Huie 2.92;31.35) 2.98;1.30) 3.55(Al.26) 3.39%
=Rl 3.29(1.32) 3.36(1.26) 3.30(1.24) 0.06

#p<0.05, #*p<0.01, *++p<0.001, A>B>C: Duncan®] tZ¥ 0%
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<R 29> ~x =B R0} o YHld| & WS

( )=SD. (N=206)

AT ) Mean(S.D)‘
ma 1.5cm °|3 1.5-2.5cm ©]3} 2.5cm °|% F-value
- (n=54) (n=108) (n=44)
PP—— 2.56;31.14) 3.46(Al.()7) 3.41<A1.39> 11745
T T B9 2.59(1.27) 2.74(1.13) 3.64(1.28) .
R 11.025%
MR B B A
oo Eele 2.67(1.17) 3.52(1.19) 4.09(0.91) 90,91 wxs
B B A
w2 3.30(1.22) 3.04(1.30) 2.77(1.33) 9.02
FE49 iz A A B )
zJo g A%
s 3.41(1.17) 3.09(1.23) 3.23(1.43) 1.13
g
=P 3.52(1.14) 3.43(1.19) 3.41(1.32) 0.13

##¢p<0.001, ADB>C: Duncan®] 5894 %5

( )=SD. (N=206)

i Mean(S.D)
o = =
—‘?—%}’ B T t—-test
= (n=96) (n=110)
ab.gho] 3.96(0.94) 2.80(1.29) 7.425% 5
Zgo g A%
. 3.29(1.28) 3.13(1.15) 0.963
(=R =R
H A\ T
=P 3.31(1.27) 3.05(1.31) 1.430

#x4p<0.001
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g ANF BE FRIE FHNN A Aol7t Ak
AT oI B9 p<0.001 FEelA Fel@ Aol} verk
F9+= HlaE A(1.12)>B(0.60)>C(0.32)>4 & 5(0.31)>

H I D(0.12)9] o2 HlalE A9 o) Xto] 7H A S UL,

o7 H9lE= vl B(2.68)>A(0.87)>D(0.84)>C(0.66)>2 & E(0.43)
o] Fo 2 of7fjifo] UWtH H|oje} T2 REFP o T FAE HluE

2= 4% Blas Agk B} &

&% C, D, Zd5rn oiste] ¥/ SAEAY. HATAsE F9=

g p9el ougel A 549 Ao® AZAt gAH e

H 3 E A(3.11)>C(2.55)>D(2.50)>B(2.13)>2 8 #(1.19)9] F£o=z 9

Bere] vebuka, RS FolA QAFEE AbF B ¥ v
Bk QHSEE AA) FHL FYOR AvE PR A¥E
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WIE 9= p0.05 FEelA gk ztolrh vERhgton, Hlulk
(0.98)>B(0.73)>A2 3 5(0.64)>1] 1l C(0.45)>D(0.13)¢] 0= °]¥ESto]
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Sy z=vex]o] el o5t

( )=SD. H< &9 :kpa
sports v A EA v 2 EB B EC B2 ED ARE
bra (SD) M(SD) M(SD) M(SD) Mep | e
. M
oAl
_ 1.80(0.14) 1.26(0.11) 0.92(0.21) 0.91(0.13) 0.75(0.08)
AF A ket :
T A B BC BC c 1710w
_ 1.57(0.15) 1.14(0.07) 0.83(0.18) 1.17(0.13) 0.73(0.06)
= 2] =]
A skt A BC co 5 b 13.58%«
_ 3.11(0.30) 2.13(0.08) 2.55(0.25) 2.50(0.06) 1.19(0.08)
o1 0 =
st A 5 5 5 c 30.80%
1.12(0.05) 0.60(0.06) 0.32(0.01) 0.12(0.06) 0.31(0.08)
ol J
g A 5 c o c 101,080
orors: 0.98(0.23) 0.73(0.14) 0.45(0.12) 0.13(0.00) 0.64(0.00) 11.54%
s A AB BC C AB
0.87(0.06) 2.68(0.14) 0.66(0.19) 0.84(0.02) 0.43(0.09)
o} 7 12 8 A BC g c 119.36%k
_ 2.21(0.26) 1.71(0.22) 1.11(0.27) 0.62(0.25) 1.35(0.21)
=)W ) = A ]
S F 4l sk A AB B8C c 5 12.02%
_ 0.37(0.39) 0.14(0.17) 0.25(0.07) -.03(0.01) 0.75(0.33)
=) Z A F
AT AB AB AB B A 2.92
oj®el s3(SD) | 1.50(0.87) 1.30(0.84) 0.88(0.74) 0.78(0.82) 0.77(0.35)
#p<0.05, #*p<0.01, #x¥p<0.001, ADB>C: Duncan®| B AZF
HARA: §h5Y 2y 2ne HanB G5EP-AE ot Axxue), vunC: Y s¥xHe), vukD: BEY AxxHe)
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p<0.0015 <ol A
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SsAlste B9l HlaE A(1.70)>B(1.18)>D(0.81)>C(0.77)>4 &

5(0.69)°] o2 o=l A UL, HAFARIE Fole HluE
A(1.46)>B(1.09)> D(L.07)>C(0.70)>4F1H0.68)2] o= o]¥te] 4+
Atk GAAster B9 Has A(2.90)>D(2.46)>C>(2.37)>B(2.07)>4
F5(1.13), AT F-9& vlas A(1.08)>B(0.64)>C(0.32)>4 & &
(0.25)>H]13 % D(0.16)¢] o= o&Este] =4 SAHAL,
F-91= v A(1.15)>B(0.83)>4 8 5(0.64)>C(0.53)>1] % D(0.13),
oJ7)L B9 W B(2.78)>A(0.91)>D(0.85)>C(0.79)>2 & +(0.49) 2]
wo R ojiglte] FAH S iFAshT el vlaE A2.02)>
B(1.55)>2 3 5(1.20)>1] 25 C(0.92)>D(0.44), RAFAshd F-9+= A3E
(0.52)>H]E C(0.20)>A0.09)>B2t D(0.02)9] 407 oJiEgto] =
E Ak AApAel A 871e] S F-9fol ek ¥ =Hexo] FEd
Het o &9t HlaE A(1.41)>B(1.27)>C(0.83)>D(0.74)>2 8 +(0.7
o] Fo & e

o,

He
ot

oror3

=

SFeAlolA 871 SRS g sxzu o] e o) He
e gEAsw, AFAshy, A, FAdE, AT, RDAF
B, RFASE Rl A p<0.0015E R Fe]@ Aol 7 vreksk

o)

TAsE B9 ¥laE A(1.90)>B(1.34)>C(1.07)>D(1.00)>4 &
(0.81), HEAlshd F-9)= vlaE A(1.67)>D(1.26)>B(1.19) >C(0.95)>
ARAE0.77)9 o= o&gte] #A FAHNAL, skt F-ele v
EOA(3.32)>C(2.72)> D(2.54)>B(2.18)>2 35 (1.24), 4Adet 59
Hl 5 A(1.15)>B(0.56)> C(0.31)>2 & +(0.36)>D(0.08)2] o=
ojEgte] A FAHAE o7l FHE HlaE  B(2.58)>A(0.83)>
D(0.82)>C(0.52)> 7 5(0.36), Ad/MsAlshd F-9l= HluE A(2.39)>
B(1.86)>D(0.80)>d FH(1.50)>H] 5 C(1.30)¢] +o2 FHAH A

ol

e
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SAsaletd Fole A3E00.98)>H a5 A(0.64)>C(0.30)>B(0.26)>
D(0.03)9] o2 ddFe] 7MY w2 Aud<S el oy 2359
o9k 0.98kpaz Al AAH FEow SHHJT

A FE p<O0IFFEAA FofF AFel7h upEbgtal, HlwE
A(0.82)>4 F1(0.64)>H 11 B(0.63)>C(0.36)>D(0.13)9] =02 <
kol B SASRT. kA AN 871e] SR dE ol
ke Wik A(L.59)> B(1.33)>C(0.90)>2 9 5(0.83)>H] it D(0.82)9] <=
O% ek

ARAG ereApAle] o Behe wad A o) R9F Add
RE 2499 FEo|A ARART} geaale] oEgte] FrtaE A
o uEhtt olejd Avbe ARt greapald A A ER A ] &

of o3} Q1A Atelell o f7h FolEWA] oEgte] FIMRTE

AAFF(2012)9] A Aok dASHATE Tt AAARAS} ekeAbA <)

Al SAE & T AAlel wep Az =B A
o2 Aztdd

M

A wjals A, C, D At F-9follM 2.4kpa o] oEsto]l S
_]

AHYT, MmE B ol H9lolA 24kpa ol4e] oEgte] %4
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shet HA4F eJutor ¢5 F HUPL ¥Y F olok A} =
3 Awk BejHo] o )T} Fe AE OB oEmote] R ZA
Heong A¥xxuiel] ot AWy Ei dwgy 2ETY
o] el ez FA ok gk
I 32> ARpAo|A] Ax =B x|o] Fed o=t
( )=SD. B @9 :kpa
sports HZLEA HZEB HZLEC H| AL ED A H
bra M(SD) M(SD) M(SD) M(SD) mepy | e
A2
o124 3k 1.70(0.33) 1.18(0.37) 0.77(0.16) 0.81(0.64) 0.69(0.24) | 21.28#xx
A B C C C
Q%A e 1.46(0.29) 1.09(0.30) 0.70(0.21) 1.07(0.22) 0.68(0.11) | 34.77#wx
A B C B C
ol s 2.90(0.43) 2.07(0.25) 2.37(0.43) 2.46(0.49) 1.13(0.41) | 47.03x
A C B B D
ol A A 1.08(0.37) 0.64(0.21) 0.32(0.23) 0.16(0.13) 0.25(0.20) | 43.68xx
A B C C C
. 1.15(0.62) 0.83(0.43) 0.53(0.19) 0.13(0.30) 0.64(0.40) | 15.10%#x
EE A B C D BC
ol 0.91(0.68) 2.78(0.97) 0.79(0.66) 0.85(0.55) 0.49(0.36) | 33.58xx
- B A B B B
FEE— 2‘021(358) 1‘55;0‘21> 0‘92]<)o‘31> 044;021) 120((943) 46.19%x
. 0.09(0.10) 0.02(0.27) 0.20(0.44) 0.02(0.13) 0.52(0.51) | 7.77xxx
A‘é‘u°}’]\:_}'
B B B B A
©] 29} 9 7#(SD) 1.41(0.83) 1.27(0.86) 0.83(0.67) 0.74(0.80) 0.70(0.32)
##¢p<0.001, A>B>C: Duncan®] T5H 1A%
HTEA F5E AEZHe) 0uEE SR A=Y ol Axz b, nwBC AAY 2¥xve) vasD: Buy A¥zHe}

mE[IFA

mH| D=8

=aipce

HEABIC

EMBLCE

oz

ETSTEN] 1

SIEABCE

=E|ESC
BH QS0

A
sHES

<%l 23> MGl 2E =B A e ] He}
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CGE 33> oA AxzndAe] Fepd e ug)
( )=SD. e @9 kpa
sports Bl EA H| 2 EB B EC B2 ED ARE
bra F-value
2que M(SD) M(SD) M(SD) M(SD) M(SD)
or A e 1.90(0.44) 1.34(0.35) 1.07(0.29) 1.00(0.65) 0.81(0.12) | 19.21##x
A B C C C
Q%A e 1.67(0.47) 1.19(0.14) 0.95(0.16) 1.26(0.14) 0.77(0.16) | 34.19##x
A B C B D
e 3.32(0.60) 2.18(0.30) 2.72(0.37) 2.54(0.30) 1.24(0.32) | 68.33%xx
- = A C B B D
N 1.15(0.38) 0.56(0.25) 0.31(0.15) 0.08(0.06) 0.36(0.27) | 48.11##x
> = A B C D C
orors 0.82(0.45) 0.63(0.83) .36(0.23) 0.13(0.37) 0.64(0.51) | 5.01#x
R A AB BC C AB
o) 0.83(0.38) 2.58(0.79) 0.52(0.56) 0.82(0.55) 0.36(0.30) | 49.02##x
= B A BC B C
QU 2.39(0.74) 1.86(0.33) 1.30(0.36) 0.80(0.09) 1.50(0.47) | 31.74wxx
A B C D C
%480 0.64(0.58) 0.26(0.32) 0.30(0.40) 0.03(0.04) 0.98(0.65) | 13.23##x
B CcD C D A
o] Bl ¥3#(SD) 1.59(0.93) 1.33(0.83) 0.94(0.81) 0.82(0.84) 0.83(0.40)

#1p<0.01, ##xp<0.001, A>B>C: Duncan®] t=5HId%

MEEA 9HY AEEND, WENE 9HYAEY opIE AEAnd, aNc ANY AEAN, WaND Sy Axaug)

mHDEA

mH| 3%

mH 8

mH 2D

A
=dEs

EMBLCE

ETSTEN] 1

SIEABCE
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- - B A c
R 1592008) 1172117) 074;3031) 024(0.20) 0%6(0.25)
o T78(00%) 1% 74058 | 613w | 176003 79 | 118017 040 | 07702 | 50v
] B A
o) | 0-79094) 3.66(1.01) 0.74(0.88) 0.90(0.86) 0.54(0.35)
At a AB
KU bl oy ¥y T96(042) 0220027 084041 0T/0.17)
z =7 B B
AeTngs | 05053 2853;]0?;43) 0.96(0.29) 0.66(0.17) 078(:24)
E T21028) | 1061w | 126(016) | 794w | 066(029) 0F2 | 009000 | 41lx | 07802 50
" Az c B B
A | 20038 TA01D) 095(030) 046(0.15) T20(049)
= AB B A
Rk 1650041 170(0.19) 0.98(0.42) 0.42(0.20) 1230050)
4 59 me A A
&l 7700020 16300 0930008 61001 13022
; Hamng) 2 ) 69;X 9) 93(0.08) 62 9) 36(0.22)
N TO0ZO0L) | 1w | 00X00D) | MdSw | 004000 | 58w | 015004 | 685 | 013015) G
I B B B B B
= 0.06(0.05) 011(00D) 004(0.05) 007000 050.29)
N D B B B B
Sl Rk o vzt 0100002 006013 0.060.00) 0350.3)
i —° B B B B B
| maToa 0252109) 045(;‘ 1) 090(:/;6) 0A16<:A 0) 125(2 )
*p<0.05, **p<0.01, ***p<0.001, A>B>C: Duncan®] C-xHYHZ
ulmEA Q5 ARxER) UINE UEGAS oPE ARXEA, w]2NC WY ARAERL WRMD B4 Azxust
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T o )
<GE 35> gheAbHol A EE ] nre o ugt ]
( )=SD. 3] o9 kpa
sports bra A C D AREL
a@_lf_o
5 M(SD) F M(SD) F M(SD) F M(SD) F M(SD) F
3 ese
- 2510.01) 243 T56(0.01) | 1060 T.040.01) 040 163(019) | 1956 0.73(0.01) 036
& ol AB A
= | L7080 T29(0.26) T07(0.03) T50(0.20) 0.80(010)
il BC A
Sl i B W) 104073 11600 0008 081004
5 &) c o
o - 06(0.00) T78(0.09) 0.9500.66) 0.830.62) 0.83(0.25)
A7) N B
R 0.74(0.02) 1515 T08(0.01) | 1849 T.0800.01) 043 096(001) | 1210 T11(001) | 1126
g | #eAA c B B A
=z | 1B0O3D 13700.09) 0.95(0.11) 1.36(0.10) 0.68(0.08)
2 |e 2qal— ° AB A A B
= = 2| 206(0.19) 112007) 0.930.12) T.240.06) 0790013
3t s A B A B
9 T460.27) 112002 0.9300.3D) T.29(0.08) 0.720.05)
g FEE7] B B A B
wend T50(0.22) TS 8000L) | 1107 52(0.03) 38T 69(0.35) 314 T75(0.28) 55
o hah A A B
= | 30500 216017) 2.7100.29) 2.36(0.20) T150024)
qlg eqn B B AB
& = | 502(059) T97010) 50(0.35) 017 T1300.32)
oF B B B
o
= 354(0.44) 221(0.28) 31400.24) 2.84(0.39) 1.28(0.26)
A7) B B N
P T.7400.01) 655 0.91(0.02) T 0.33(0.03) 237 0.06(0.01) 084 0190023 106
Fe A B
B | 10T 05000.14) 0.420.02) 0.05(0.04) 0.230021)
?le ganl— BC g
F = 2| 084(0.42) 0.500.26) 0.2700.22) 0.08(0.05) 0.35(0.22)
ol o AB
o
S T3700.06) 058(0.31) 0.2000.06) 011(0.10) 0.600.24)
AnTas | Un N
T.89(0.01) 1544 195(0.03) 197 066(002) | 1329 0.030.01) XS 1320028 370
geAA A A AB A
A
& | 06503 0.30052) 0.3800.20) ~22(030) 0.340.36)
¥ |g ganl— ° B B B B B
z = 2| 0-70(0.05) 021082 0.1200.03) 0.2800.22) 0.52(055)
ol B B C A B
0.7200.10) TI0058) 0.5500.09) 0.450.21) 0.95(0.25)
g FEE7] B AB AB A AB
s 0.90(0.01) 081 33900.02) 521 1210.02) 996 1370.0D) 966 0.18(0.23) 131
= A A A
o | 0570E5) 86049 0140 55) 0.35(0.14) 0.46(0.29)
il A B B
KRR TGy T830.70) 0Z8017) TZ104) 0ZI(02D)
= - e B B A
, 1.01(0.05) 2.88(0.66) 1.12(0.09) 0.57(0.44) 0.51(0.43)
GEEE R N N B
= 2.54(0.03) 603 2240000 | 1771 091(001) | 1326 081(012) | 1410 2.13(029) 136
" S2AA AB A c B A
7 | 195(069) 1530.12) 11000.29) 0.71(0.03) 117(026)
2 |g eanl— ° B c BC c c
= 2| 213057 183021 1290.17) 0.81(0.04) 1.42(043)
4 =% B B B B BC
3 3.35(0.08) 222(0.16) T810.0D) 0.900.04) 1.82(0.40)
o] amznan | ) " " b A
s T460.01) 1590 0920.02) | 2648 004002) | 1066 0.020.1) 177 180(029) | 1649
R e A A B A A
=z | 021022 0.02(0.09) 01200.23) —07(0.02) 0.53(0.32)
P P B o B B B
= = 2| 035(013) 0.14(0.03) 0170.11) —02(0.02) 0.65(0.29)
a - e B c B AB B
9 [ T27(0.58) 0470.27) 0910041 —01(0.0D) 1.76(0.45)
g FEE7] A B A A A
*p<0.05, **p<0.01, ***p<0.001, A>B>C: Duncan®] CEHYAZ
lREA YEY ALAHEL U] RSB UEYAEY o AZAURL MlWEC /I AXAUR) ulmED: By AExuR)
mHEZ=A
mE@Es
B|3SC
mE[ZED
=ugs

<H 26> 2N A g Aol wE o] Eet
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& 5 /I S g S48 @AY ddEAelA 1 running
gait cycles 20 ZH YL ZE o 0FH 100%71A19 dA=Z /33t
i 7kE =E5HY AAES Foteto Hd Al ke st 25 =4

e ZAGSY. $EEEE A7) Skmvh, e 27 10km/h, Ho

O

2 Uyo] FAHsE o, HYEes IIAEL] 5 T o
2} 12km/h~14km/h7}A $EE£=2 2As9, AFE =B %o 7}
% 259 U4 Vs AEE wotetaa wHekno bra) 9 2

$5% % 5km/hollA 7159 A8t

- =
gait cycle & 20~30%¢ 70~90% ©AE A Ld EE whAA

o3 Aol7} vhebgith, Jhel 4dk $HYS ST A Oy <E
36>, <1 2753 ok e A Threl s YL el Aug

50~55%, 100% TANA 7hEe] et w2 ol A yveksal,
AA7E Aol ol mgdr] AHe] F2ho] PeA = 20%, 75% T
oA 7hEe] Aol A vEbgth 7k S5 AUk w=He
(1.30), ¥113 D(0.63), B(0.57), C(0.43), A&¥(0.39), Wlalt A(0.36)
o] #AZ FAHJL, 7 EEHY HaAghe vlas A0.04), HEE
(0.06), HlaE B2t C(0.08), D0.09), =H#H0.13)¢] A2 ZAY
. 525 5km/holl4] 1 running gait cycle®] 75 743 22
o Haae =1EH0.69) A 7tE EE5Ho] MY A e
Ch Blals ) A AF =B x| ofoll A= Hjals B(0.35), D(0.36),

o
9

A
—

2 2 O

- 105 -



- 106 -



<E 36> €545 S5km/hollA] 7FEe] Aksl &2¢ =4 A
()=SD. #H9 @$:cm
No bra HHEA H A EB H TEC HTED APe
cycle F-value
(%) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD)
0 1.13(0.07) 0.30(0.06) 0.50(0.05) 0.31(0.11) 0.53(0.05) 0.33(0.07) 37.39"
A D BC D B CD :
5 1.30(0.05) 0.36(0.11) 0.57(0.01) 0.43(0.02) 0.63(0.05) 0.39(0.06) 66.91"
A D BC CD B D :
10 1.14(0.05) 0.31(0.03) 0.44(0.06) 0.32(0.05) 0.51(0.08) 0.31(0.01) 81.99™
A C BC C B C :
15 0.67(0.10) 0.20(0.05) 0.31(0.08) 0.23(0.01) 0.33(0.11) 0.21(0.05) 10.35*
A B B B B B :
20 0.16(0.05) 0.04(0.01) 0.08(0.06) 0.09(0.06) 0.09(0.12) 0.06(0.03) 0.79
25 0.28(0.08) 0.18(0.05) 0.21(0.07) 0.19(0.04) 0.14(0.01) 0.16(0.01) 1.96
A AB AB AB B AB :
30 0.40(0.05) 0.20(0.01) 0.30(0.11) 0.23(0.03) 0.28(0.10) 0.21(0.05) 4.30
A B B B B B :
35 0.55(0.07) 0.23(0.13) 0.33(0.01) 0.25(0.10) 0.34(0.02) 0.24(0.01) 5.73
A B B B B B :
40 0.80(0.10) 0.26(0.02) 0.42(0.13) 0.32(0.10) 0.41(0.13) 0.28(0.04) 879"
A B B B B B :
45 0.98(0.05) 0.30(0.02) 0.52(0.05) 0.39(0.05) 0.49(0.04) 0.34(0.10) 40.95™
A C B BC B C :
50 1.14(0.11) 0.36(0.05) 0.57(0.01) 0.43(0.04) 0.59(0.05) 0.39(0.06) 43.76™
A D BC CD B D :
55 1.14(0.10) 0.35(0.05) 0.55(0.01) 0.42(0.05) 0.57(0.02) 0.37(0.11) 36.85™
A C B BC B C :
60 0.99(0.03) 0.29(0.07) 0.46(0.05) 0.31(0.07) 0.43(0.08) 0.32(0.05) 36.34"
A C B BC BC BC :
65 0.50(0.03) 0.23(0.10) 0.26(0.05) 0.23(0.01) 0.25(0.10) 0.21(0.07) 5.31"
A B B B B B :
70 0.16(0.06) 0.07(0.01) 0.11(0.06) 0.09(0.07) 0.13(0.01) 0.08(0.13) 0.47
75 0.13(0.05) 0.05(0.05) 0.10(0.03) 0.08(0.08) 0.12(0.07) 0.06(0.08) 0.52
80 0.19(0.13) 0.12(0.06) 0.14(0.07) 0.13(0.13) 0.16(0.04) 0.12(0.10) 0.16
85 0.26(0.13) 0.20(0.04) 0.20(0.10) 0.21(0.12) 0.21(0.06) 0.16(0.01) 0.96
90 0.49(0.01) 0.23(0.12) 0.30(0.10) 0.24(0.08) 0.28(0.06) 0.20(0.05) 361
A B B B B B :
95 0.84(0.06) 0.27(0.04) 0.41(0.04) 0.32(0.05) 0.43(0.03) 0.25(0.01) 59.44"
A D BC CD B D :
100 1.14(0.06) 0.31(0.10) 0.50(0.01) 0.37(0.02) 0.53(0.01) 0.32(0.06) 679
A D BC CD B D :
AA | 0.69(0.4) 0.23(0.11) | 0.35(0.17) | 0.27(0.12) | 0.36(0.18) | 0.24(0.11)

#p<0.05, ##p<0.01, ##+p<0.001, A>B>C: Duncan®| tEHAAZ
nmEA 4EHY sxzuel vIEE 4EY-AEY o 2xane), nmEC AP 2¥=ue) aED: BEY sxxne)
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<I1¥ 27> 55 % bkm/holl A 7HEe] s 92 g

~5%, 15%, 25%, 90%, 100% 7
& AL BE GAldA FoF Aot vERRTE THEe] ¢ 24
oS =A3 Ane ve <F 37>, <2¥ 28>3 zr) g4 A Tts
9 SF9de o] WS HE Wi wo] &g whgto] Ao g

sZto] A= 40~50% TACA =1BeH0,79), HluE B(0.49),
D(0.46), C(0.42), 43 %(0.31), Hlas A(0.25)9] wo= 7I5¢ -
- Aol A dEpka, o] AW ol =] AH FHo
e # = 0~20% SGAClA HlaE D& A(0.02), AFE(0.01), HlulE
C(0.03), B(0.06), x=H2H0.20)9] =07 7}5e] 2 xlo] =7 1}
B}t

5km/he] 2= HYd Al 7F&9 F-¢ 22 9d 3t lrunning gait
cycle®] WS =H2H0.36), Bl B(0.26), D(0.22), C(0.20), 2
F5(0.15), HlaE A(0.12)9] o= vl AdHddA 7hEe 229l
o] 7b¢ A, 2xz=v A old s vk B XA THEo F-
S 0 gAJe] A YERRTh vlaE Ao UM E ks 2
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<E 37> &5%5% bkm/holl Al 7459 #9249 5A Ax
( )=SD. H+9 ©9cm
No bra HREA H|REB H ZEC H ZED AgE
cycle F-value
(%) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD)
o | 0.040.07) | 0.0500.04) | 0.150.04) | 0.08(0.02) | 0.09(0.03) | 0.06(0.10) 0.98
5 | ~0.13(0.06) | 0.02(0.03) | 0.10(0.04) | 0.04(0.03) | 0.08(0.10) | 0.03(0.07) 366
B A A A A A :
10 | ~0:200.01) | 0.01(0.03) | 0.060.07) | 0.03(0.06) | 0.04(0.02) | 0.02(0.09) 6.36"
B A A A A A :
15 | ~0.11(0.08) | 0.020.04) | 0.09(0.03) | 0.03(0.12) | 0.01(0.07) | 0.05(0.10) 162
B AB A AB AB AB :
90 | ~0-06(0.03) | 0.04(0.03) | 0.12(0.04) | 0.08(0.04) | 0.01(0.06) | 0.07(0.05) 443
C ABC A AB BC AB :
95 | 0.24000D | 0.090.06) | 0.180.12) | 0.11(0.03) | 0.20(0.06) | 0.1(0.03) 9.04
30 | 0-67(0.05) | 0.18(0.02) | 0.39(0.03) | 0.30(0.03) | 0.350.03) | 0.210.07) | g5 og=
A D B BC B CD :
45 | 070000 | 0.190.02) | 0.40(0.02) | 0.32(0.02) | 0.35(0.02) | 0.2300.04) | jog g5
A D B C BS D :
40 | 0-7000.04) | 0.190.07) | 0.43(0.06) | 0.32(0.07) | 0.38(0.03) | 0.24(0.06) 90,96
A D B CD BC CD :
45 | 0-76(0.10) | 0.23(0.04) | 0.45(0.02) | 0.37(0.04) | 0.40(0.06) | 0.29(0.03) 93 47
A D B BC BC CD :
50 | 0-79(0.06) | 0.25(0.03) | 0.49(0.05) | 0.42(0.04) | 0.46(0.12) | 0.31(0.06) 16.66
A D B BC BC CD :
55 | 0.7400.11) | 0.22(0.03) | 0.44(0.03) | 0.36(0.05) | 0.40(0.08) | 0.27(0.04) 15.9°
A D B CD BC CD :
o | 0.71(0.05) | 0.19(0.02) | 0.41(0.07) | 0.32(0.03) | 0.38(0.04) | 0.23(0.05) | g oge
A D B BC B CD :
65 | 0-5900.07) | 0.18(0.04) | 0.32(0.04) | 0.26(0.04) | 0.28(0.01) | 0.22(0.12) 10.5%
A B B B B B :
70 | 04900.13) | 0.16(0.04) | 0.25(0.02) | 0.23(0.08) | 0.26(0.03) | 0.17(0.02) 6.67"
A B B B B B :
75 | 0:340.08) | 0.1(0.03) | 0.2000.03) | 0.16(0.03) | 0.21(0.03) | 0.11(0.07) 5 37"
A B B B A B :
g0 | 0-40(0.10) | 0.12(0.06) | 0.21(0.04) | 0.17(0.02) | 0.17(0.06) | 0.12(0.07) 4.98°
A B B B B B :
g5 | 0:35(0.01) | 0.11(0.06) | 0.20(0.03) | 0.17(0.04) | 0.18(0.02) | 0.12(0.08) 6.61"
A B B B B B :
90 | 0:40(0.05) | 0.12(0.12) | 0.19(0.06) | 0.18(0.03) | 0.20(0.04) | 0.14(0.10) 371"
A B B B B B :
95 | 0:220.01) | 0.07(0.02) | 0.17(0.04) | 0.10(0.04) | 0.15(0.03) | 0.08(0.04) 5 70
A C AB BC ABC C :
100 | 0950060 | 0.050.03) | 0.140.00) | 0.07(0.02) | 0.090.02) | 0.050.06) | 1.8
A | 0.4100.33) | 0.1200.08) | 0.26(0.14) | 0.2(0.13) | 0.22(0.14) | 0.150.1)
#p<0.05, ##p<0.01, ##xp<0.001, A>B>C: Duncan®] Tt} HZ
MIEA 4EY 2ExBE) HTEE $EHFYAEY o AEABY, WIEC DNY ~EER WRED 25y Axan
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<1 28> 5% Skm/hollA 7HE5e #F-$- 29 =

&&= 10km/hellA 7hEel et eAdS SAS A 1
running gait cycle & 70~90% GAE As Ee A dA ol
2ol 7 yehse. 7hee st e dE SAT dde ve <&
38>, <d 29>¢F Zth Y Al hEe A wAde el AWMS

HE A Ho] e v o] AW g FAbo] P A= 5%,
50~60%, 95~100% ACNA 7hEe] st 2ol A vebwtar,
9 AATE AW gol EREVE &y A FAte] A=
20~25%, 65~75% A NA 7tEel wA ol AA yEwt vhs &
=99 Ad@2 =E24.10), ¥ B(2.13), D(1.97), C(1.85), A
H5(1.47), M E A(1.24)9] M2 SHEJL, 7IE TEHY A4
2 vl A0.10), A3 5(0.19), vlas C¢F D(0.21), B(0.38), =
He0.4D9 £A 2 S8EJT 555 S5km/hol A 1 running gait
cycle®] 7h5 sk w2 el et Hatghe =HEH2.16) 304 7}
& EEdol /M AA vEbRTh Hugd ARE 2y = H x|
A& vl B(1.24), D(1.08), C(0.96), A&5(0.79), vl A(0.78)
o] o HluE B x3loA 7tE EE5de] 7 A4 dEE L
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<HE 38> +EHE 10km/holl A 7hEe] Ast 22 54 23
( )=SD. #H+9 @$:cm
No bra H TEA HZEB H TEC HZED A2
cycle F-value
(%) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD)
0 3.55(0.22) 0.92(0.03) 1.85(0.14) 1.32(0.07) 1.54(0.06) 1.10(0.28) 69.75™
A D B CD BC D :
5 4.10(0.32) 1.24(0.06) 2.10(0.14) 1.85(0.07) 1.90(0.07) 1.47(0.03) 99.6*
A C B B B C :
10 3.60(0.35) 1.00(0.14) 1.84(0.06) 1.26(0.08) 1.45(0.07) 1.10(0.14) 64.52"
A D B CD BC CD :
15 2.10(0.33) 0.64(0.06) 1.16(0.08) 0.80(0.14) 1.05(0.07) 0.50(0.14) 23.68"
A D B ABC BC D :
20 0.50(0.15) 0.12(0.01) 0.40(0.14) 0.28(0.03) 0.21(0.01) 0.21(0.01) 5.29"
A C AB BC BC BC :
25 0.90(0.15) 0.43(0.04) 0.70(0.14) 0.40(0.12) 0.48(0.11) 0.43(0.04) 6.19"
A BC AB C BC BC :
30 1.50(0.29) 0.73(0.02) 1.00(0.13) 0.70(0.14) 0.60(0.28) 0.65(0.07) 6.63"
A B B B B B :
35 1.73(0.25) 0.80(0.04) 1.10(0.14) 0.90(0.14) 1.00(0.28) 0.70(0.03) 8.53"
A B B B B B :
40 | 2:50(0.15) | 0.95(0.08) | 1.32(0.03) | 1.25(0.07) | 1.25(0.03) | 0.89(0.39) 21.91"
A B B B B B :
45 | 3100.15) | 1.08(0.0) 1.58B<(C).01> 1.43<Co.01> LE50.01) | 1.000.05) | 575 36
50 3.59(0.23) 1.17(0.03) 2.09(0.01) 1.70(0.06) 1.90(0.14) 1.35(0.01) 118.76™
A D B C BC D :
55 3.60(0.35) 1.23(0.01) 2.13(0.01) 1.80(0.14) 1.97(0.01) 1.37(0.03) 60.91*
A C B B B C :
60 3.11(0.30) 1.16(0.05) 1.70(0.14) 1.30(0.28) 1.50(0.14) 1.08(0.01) 31.62
A C B BC BC C :
65 1.58(0.23) 0.81(0.09) 1.14(0.01) 0.89(0.02) 0.90(0.04) 0.63(0.14) 16.18*
A C B BC BC C :
70 0.46(0.28) 0.12(0.01) 0.45(0.14) 0.21(0.01) 0.24(0.16) 0.36(0.04) 1.8
75 0.41(0.26) 0.10(0.07) 0.38(0.14) 0.31(0.02) 0.25(0.07) 0.19(0.01) 1.64
80 0.59(0.52) 0.38(0.04) 0.47(0.03) 0.32(0.01) 0.39(0.11) 0.38(0.02) 0.37
85 0.82(0.24) 0.54(0.06) 0.49(0.01) 0.57(0.25) 0.49(0.13) 0.57(0.01) 1.31
90 1.54(0.22) 0.84(0.02) 0.51(0.56) 0.66(0.03) 0.81(0.13) 0.60(0.10) 4.99
A B B B B B :
95 2.65(0.29)A O.9O(CO.28) 1.61](30.28) O.9O(CO.28) 1.34B((C).01) O.94(CO.01) 17.08*
100 3.60(0.25) 1.11(0.03) 2.07(0.07) 1.30(0.42) 1.75(0.07) 1.11(0.01) 49.35
A D B CD BC D :
AA 2.16(1.26) 0.78(0.37) 1.24(0.65) 0.96(0.52) 1.08(0.6) 0.79(0.39)

#p<0.05, ##p<0.01, #++p<0.001. A>B>C: Duncan®] U584 HZ5

HAEA: 9F5E A xvel R Q2B o A xne) vuwEC Y Axxvel vuED 2=y

- 113 -

2 E=Hg)k



10km/he] =2 ed A 2xzuaAed suel F¢ §19
RS SR 15 & AANA Y NS g ¢
M -2 FARGE. SEEnGAE S

- =
A3 A3} lrunning gait cycle & 0%, 15~20%, 100% ©AZ A<

o,
%L!
o

¢

g BE dAA Folgk Zol7t yEtwt ThEe #3¢ sAdSE =
Ask A= U <F 39>, <19 3003 #Zuh Hd A ke #F-¢-

SAYL o] WG FHAR =il o] &g} wiE o] AW g
250 F2to] A= 50% AN =B eH(1.18), HluE B(0.75),
D(0.63), C(0.43), A&+(0.38), Hla¥ A(0.35)¢] £o2 7h5o] &9
Aol A Yeha, o] Awo] gi= F2o] A= 0~10% &
AlA A& E(0.01), ¥laE Co A0.02), ¥laLE D(0.05), B(0.12),
=HZH0.3D9] Fo® 7HEo -9 A o] A st 10km/h
of £x2 9 Al 7tEY #FH¢ F2A %ol g lrunning gait cycle
o] Faratd =8 eH0.62), vl B(0.43), D(0.34), C(0.23), A&
(0.19), Bl A(0.17)9] £z =Bt Aol 7152 290 7}
& aA vergth 2x =B R ofel A= Hlalk Bo] 27ldA THE
-9 W Aol A dEsa, Hlas Aol ZAdA k& -

W wAYe] 7H A dEg it B Al Ax=BEegHolE F
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39> 5% % 10km/holl A 7H5<] &5

( )=SD. H+9 ©9cm

No bra B R EA B A EB B 2EC A2 ED A3 E
cycle F-value
(%) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD)
o | 0050.06) | 0.07(0.0D | 0.17(0.10) | 0.12(0.03) | 0.13(0.06) | 0.10(0.02) 0.96
5 | ~0.19(0.03) | 0.04(0.02) | 0.14(0.04) | 0.05(0.04) | 0.08(0.03) | 0.05(0.03) 95.39"
C B A B AB B :
1o | ~0:310.04) | 0.02(0.0D) | 0.12(0.12) | 0.02(0.05) | 0.05(0.04) | 0.01(0.07) 10.99"
B A A A A A :
15 | ~0-17(0.01) | 0.04(0.01) | 0.18(0.07) | 0.04(0.06) | 0.09(0.10) | 0.03(0.03) 416
B A A A A A :
50 | ~0.09(0.02) | 0.05(0.02) | 0.24(0.10) | 0.12(0.06) | 0.19(0.09) | 0.08(0.09) 31
B AB A AB A AB :
95 | 0.36(0.09) | 0.14(0.05) | 0.41(0.07) | 0.21(0.03) | 0.320.09) | 0.16(0.06) 549°
AB D A BC ABC CD :
30 | 10L0.09) | 0.22(0.05) | 0.65(0.04) | 0.32(0.03) | 0.52(0.04 | 0.27(0.05) 100.3~
A D B D o)) D :
35 | 1.05(0.07) | 0.24(0.04) | 0.68(0.04) | 0.36(0.06) | 0.54(0.07) | 0.30(0.07) 539~
A C B C B C
40 | 1.05(0.03) | 0.25(0.06) | 0.68(0.03) | 0.37(0.10) | 0.55(0.03) | 0.30(0.08) 47 45"
A C B C B C :
45 | 1130007 | 0.31(0.03) | 0.71(0.04) | 0.40(0.06) | 0.59(0.07) | 0.35(0.04) 6459
A C B C B C :
50 | 118007 | 0.35(0.06) | 0.75(0.06) | 0.43(0.09) | 0.63(0.07) | 0.38(0.03) 4593
A C B C B C :
55 | 1.110.12) | 0.3200.09) | 0.72(0.02) | 0.41(0.04) | 0.62(0.12) | 0.36(0.01) 29.49"
A D B CD BC D :
60 | 1:06(0.02) | 0.30(0.10) | 0.71(0.09) | 0.39(0.04) | 0.57(0.02) | 0.32(0.03) 46.63™
A C B C B C :
65 | 0:89(0.04) | 0.26(0.03) | 0.63(0.06) | 0.33(0.07) | 0.51(0.04) | 0.26(0.02) 5946
A D B D C D :
70 | 0730007 | 0.22(0.02) | 0.51(0.07) | 0.26(0.12) | 0.40(0.07) | 0.21(0.09) 13.34*
A C B C BC C :
75 | 0.5000.04) | 0.15(0.05) 0.3(0.03) 0.18(0.07) | 0.24(0.07) | 0.15(0.05) 11.62*
A C B BC BC C :
g0 | 0:59(0.05) | 0.17(0.06) | 0.32(0.02) | 0.21(0.02) | 0.25(0.05) | 0.16(0.06) 23.17"
A C B BC BC C :
g5 | 0:520.08) | 0.16(0.10) | 0.30(0.05) | 0.19(0.03) | 0.23(0.08) | 0.14(0.01) 6.88°
A B B B B B :
g0 | 0:59(0.04) | 0.17(0.03) | 0.32(0.06) | 0.21(0.05) | 0.25(0.04) | 0.18(0.02) 12.13"
A B B B B B :
g5 | 0:320.02) | 0.11(0.04) | 0.25(0.06) | 0.16(0.09) | 0.18(0.02) | 0.15(0.04) 4.85"
A C AB BC BC BC :
100 | 0.07(0.05) | 0.07(0.04) | 0.18(0.04) | 0.11(0.07) | 0.12(0.05) | 0.09(0.04) 1.35
AR | 0.620.49) | 0.17(0.11) | 0.43(0.23) | 0.23(0.14) | 0.34(0.21) | 0.19(0.12)
#p<0.05, ##p<0.01, ##xp<0.001, A>B>C: Duncan®| tEHIHZ
N EEA 5 Axzpe) vaEE 4EH-AEY o) Axzune) vaEc AN A¥zue) vaED 2ed Axxne)

o dZome) $AQe SR EAsg,
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<GE 4> A EeEEolA 7HE =4 23

6 ©
54'"‘!" TE‘Z}O\:]I =

( )=SD. H+9 ©9cm

No bra B A EA B A EB B ZEC B ZED AR
cycle F-value
(%) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD)
0 0.07(0.04) 0.13(0.04) 0.25(0.1) 0.19(0.08) 0.32(0.04) 0.17(0.1) 2.75
B AB AB AB A AB :
5 -0.25(0.11) | 0.06(0.07) 0.15(0.08) 0.08(0.03) 0.14(0.07) 0.08(0.07) 7.95'
B A A A A A :
10 -0.41(0.04) | 0.04(0.04) 0.13(0.06) 0.03(0.06) 0.07(0.08) 0.07(0.04) 24 3"
B A A A A A :
15 -0.23(0.03) | 0.06(0.03) 0.24(0.03) 0.06(0.07) 0.16(0.03) 0.13(0.03) 37.15™
D C A C AB BC :
20 -0.12(0.10) | 0.10(0.04) 0.33(0.07) 0.25(0.04) 0.24(0.04) 0.13(0.03) 14.62"
C B A AB AB B :
25 0.48(0.06) 0.21(0.03) 0.52(0.03) 0.41(0.08) 0.60(0.04) 0.26(0.03) 19.9%
AB C AB B A C :
30 1.34(0.07) 0.48(0.10) 0.79(0.03) 0.69(0.05) 0.85(0.03) 0.52(0.04) 58.31"
A D BC C B D :
35 1.40(0.03) 0.62(0.03) 0.91(0.06) 0.81(0.03) 0.94(0.12) 0.64(0.04) 41.5™
A C B B B C :
40 1.40(0.03) 0.71(0.08) 0.99(0.10) 0.82(0.11) 0.95(0.05) 0.69(0.11) 19.13"
A A B BC B C :
45 1.51(0.05) 0.78(0.12) 1.05(0.08) 0.92(0.03) 0.99(0.03) 0.81(0.04) 30.45™
A C B BC B C :
50 1.57(0.04) 0.74(0.03) 0.98(0.09) 0.86(0.04) 0.98(0.03) 0.79(0.05) 67.74™
A C B BC B C .
55 1.48(0.06) 0.72(0.08) 0.97(0.05) 0.83(0.04) 0.93(0.09) 0.76(0.05) 3414
A C B BC B C :
60 1.42(0.04) 0.62(0.11) 0.96(0.07) 0.71(0.03) 0.87(0.11) 0.67(0.1) 25.37%
A D B CD BC CD :
65 1.19(0.04) 0.46(0.08) 0.82(0.04) 0.60(0.10) 0.75(0.04) 0.54(0.08) 30.41"
A D B CD BC D :
70 0.97(0.08) 0.43(0.08) 0.63(0.11) 0.52(0.12) 0.63(0.07) 0.44(0.08) 9.35"
A B B B B B :
75 0.67(0.03) 0.32(0.04) 0.40(0.12) 0.38(0.07) 0.47(0.07) 0.31(0.12) 5.06"
A B B B AB B :
80 0.79(0.08) 0.31(0.03) 0.42(0.08) 0.32(0.04) 0.48(0.08) 0.29(0.04) 17.38%
A C BC BC B C :
85 0.7(0.10) 0.28(0.07) 0.40(0.04) 0.34(0.04) 0.45(0.06) 0.28(0.03) 13.58%
A C BC BC B C :
90 0.79(0.07) 0.24(0.04) 0.45(0.07) 0.36(0.07) 0.49(0.10) 0.27(0.04) 18.16
A C B BC B C :
95 0.43(0.05) 0.16(0.06) 0.34(0.04) 0.20(0.03) 0.43(0.05) 0.20(0.11) 7.55"
A C AB BC A BC :
100 0.10(0.06) 0.13(0.05) 0.24(0.11) 0.18(0.03) 0.31(0.04) 0.17(0.07) 2.79
A B AB AB A AB :
AA | 0.82 (0.66) 0.36(0.25) 0.57(0.32) 0.46(0.29) 0.57(0.31) 0.39(0.25)

#p<0.05, *#p<0.01, #+#p<0.001, A>B>C: Duncan®] t5HAAZ
HRA 5y 2z ne s GEY-AEY of /R 2xznd vanc Y Axzue) mukD By A

R R DR

R EAESTH
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EAL GFURUA oIAE RANA pOOIFESR FoIT Ao
bt @EASE el R B0, C0.36), 48
(0.30)9 o= A7t AA YERSaL, o 7E = HluE

C(0.40)¢ D(0.20)elA f1xWst7t depsteh. HsAstdat sl54ls)
o 591 p<0.01 FFolA fFod Aol 7k yEbsth HE s ]
WE C(0.43), B0.37), A3FE(0.36), Hl1E D(0.20)2] <oz 9%
W3tz Uebgal, SEAletdr B9jE vl B(0.30)0l4 x| W3kt
vebtth SkEAlseh e Al E
A freek Apolzh vebwtth ekEalshay s EAlshd B9lE d)
WE B7F Mg & AHEE U
g3l WEe 55 s vk B 9xwszb 7Hg A YERR
AAW7E 7H A A ERs
Tz oz 180° &¥la s $553e AN I54
1 A7 F9lel A p<0.001 FEoZ 23 2o]7} vErT
AFAsIE B9l v¥laE B(1.53), D(0.60), 2E*E(0.40),
C(0.30)9] oz AAWst7t AA YERRta, o4 F9)E H
C(1.81), A(1.66), D(1.30), A9 %(0.98), Hli¥ B(0.20)9] o=z
A WM3t7F A YERGT

AoAdstd, AAsAdstd, AFAsd B9+ p<0.01 FFolA
folgk Apol7k dEbdTh HEAskd H9E vl B(0.86), A}
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Gtk B AW FA0R 180° Lela Wt SEEAAE 1)
W% A% B AWM} b AA dEta, 9% dAus)

F-flel M p<0.001 o2 o3 Apo]7F YERRiTh

AT AstE F-91= BlaE B(0.80), D(0.30), C&F AH(0.28)9]
or AAME7F AA veRgaL, o F-91= Hlals C(1.65), D(1.46),
A E0.76), A0.58)9] o2 HluE BE AQst Y x] H]alo]A]
AAREZE A vebgn HeAdstdat sidvieAstd 9= p<0.01
FolM FelRt aol7E vebgth fAeAshde vlalk B(0.36), D(0.29),
Col AH0.28)0) woz At A vebstar, sidvlssidS
Hlas A(0.20)014 f1AIRE7E YEb A shd F-91= p<0.05

A2 900 5ol vla] AWt AA vErskeh
2o SWedoR 180° 2¢a e &5%
s, HAFA s, FFAet ol F9o A p<0.001 FFEOoZ
oJgk Apol7b yEkstth g Alstd F-91= vlals B(1.61), D(0.40), C
o} AFE0.36)9] wo = AW/t vEba, HFA s F9= v
WE B(1.02), Ast D(0.60), C&+ AE(0.20)9] oz AW}
A YERRTE AFAlshd -9l vlars A(0.30), C(0.20), oAEY-
A= BlaE C(1.81), D(1.65), A(1.28), A¥E(0.76)2] o= 29X
W7t 27 Jebs
o] LEEAo] ALLEE Ax=B Aol JAWMIE A e
ok ot Ffleh HEAshd F-9loAl S WsF AA e
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MmE AL e EEANA AW A A e B
Qo upeh AWEE ZA ek W A9 &

(B | O O 1l
Zo] A7) wWEe] e gEEAE Axznxoe] AW}

D(1.0

AHWets vepdeh. dEAdstd, dFalstd, dugdNEA4s)
H 5910 4 p<0.01 I
9= wlaE B(0.76), CoF A3+(0.36), vl
AWs7b Yebkar, dsAlseyelE vlas A0.60), D(0.30), B}
C(0.20)9] o=z 91x¥srt A7 vebwtth Rdisisid F9=
Hl s D(0.30), C&F A3E0.2009 o= fXWe7t el 3

A8 gom PR vE LEERS YN LAY, 19
FAe, AT, oA R4 p<0.001 FESE fFolF A

o
N

17F vebsth dbsAdshd Fel= HlalEs B(0.73), A(0.30)914 $14]
WAs7E veEbaL, e AsA st F9le vlans Do A3 5(0.30)00 A4
AA W7 vEbth. RsAletd P9l vl A(0.36)9F D(0.20)¢
Al AW ETE e L, o] F9= HalE D(1.00)¢F C(0.42)00 A

-
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AF AR AFAe Bt p0.0l FElA FoF Hol7h
depseh AEAsE H9lE uaE D0.60), B0.40), AT E(0.30)
o o= AWM} A thekaka, PSRRI M D0.95),
B(0.90), A(0.70), A&+(0.60), C(0.50)¢] o2 A|Ws7 24 Y
gutt see gdow PRYE BAAE dFAs HF s
WA AAME 2 ek, HYE doR TReE B
Ae dFdstd B4 AAast 24 ek d9E PR
AN AE W B 91X Wbt /g 2 vebgth 29
FEANA 7P 2 AAMAE e oA B9E HTRYY B
Aol A by A AHMakE vehigieh el vas DE HeT
Bely] BAAAE AT B9ie] skt A ek, v
D &Ale] WA(tension)o] FEsa ol AT Uu7E Hol of7f -]
T

q9Je] e Hel FEFANAE ole] AWt 2o 1}

il
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CE 42> SEEAT S4B BE sxzudAo) e 94w

( )=SD. H+9 ©¢:cm

sports| FHIBA H 2l EB HaEC HaLED AJE
epagaa e | Me» | me» | mem | omep | omep) | T
S Alahe 0(0) 0.42(0.01) | 0.30(0.07) | 0.30(0.06) | 0.30(0.11) 11.55"
HE Aok 0(0) 0.37(0.04) | 0.43(0.04) | 0.20(0.07) | 0.36(0.1) 17.19*
23 AsAlete 0.30(0.09) | 1.02(0.08) | 0.36(0.04) 0(0) 0.30(0.06) 70.26™
90° | ReAEAse] 00 0.20(0.1) 0(0) 0(0) 0(0) 8.16°
SEAsd 0(0) 0.30(0.07) 0(0) 0(0) 0(0) 36™
ol 0(0) 0(0) 0.40(0.01) | 0.20(0.04) 0(0) 160™
oAl Eh e 0(0) 1.53(0.07) | 0.30(0.06) | 0.60(0.1) | 0.40(0.01) | 185.32*
AEAE | 0700.07) | 0.86(0.07) | 0.36(0.07) | 0.70(0.06) | 0.36(0.07) 21.84*
;dg R iaes 0(0) 0(0) 0.20(0.1) | 0.20(0.07) | 0.01(0.06) 6.46°
180° | e /E A | 0.37(0.04) 0(0) 0.20(0.03) | 0.20(0.08) | 0.20(0.07) 11.75*
SEAsd 0.60(0.1) 0(0) 0.20(0.07) 0(0) 0.20(0.04) 30.3"
oA 1.66(0.11) | 0.20(0.11) | 1.81(0.04) | 1.30(0.07) | 0.98(0.04) 121.5™
Skl Eh e 0(0) 0.80(0.06) | 0.28(0.06) | 0.30(0.07) | 0.28(0.08) 45.12"
HAE et 0(0) 0.36(0.07) | 0.20(0.03) | 0.29(0.04) | 0.20(0.07) 15.02*
i‘g ATl shet 0(0) 0.20(0.07) 0(0) 0.31(0.04) | 0.20(0.01) 1147
90° | i MEA e | 0.2000.06) 0(0) 0(0) 0(0) 0(0) 257
5 A ek 0(0) 0(0) 0(0) 0(0) 0(0) .
oA 0.58(0.1) 0(0) 1.65(0.07) 1.46(0.1) 0.76(0.1) 131.37%
Sl Ehe 0(0) 1.61(0.03) | 0.36(0.04) | 0.40(0.07) | 0.36(0.07) | 301.73™
AZEAE | 0600.07) | 1.0200.01) | 0.2000.03) | 0.60(0.1) | 0.20(0.06) 61.52"
i}: A 0(0) 0.20(0.07) 0(0) 0.54(0.1) | 0.21(0.04) 30.38*
180° | A lEA st | 0.2000.07) 0(0) 0.28(0.06) 0(0) 0.28(0.07) 15.39"
A | 0.3000.03) 0(0) 0.20(0.06) 0(0) 0(0) 50"
o} 7)1 1.28(0.07) 0(0) 1.81(0.07) | 1.65(0.06) | 0.76(0.03) | 386.54™
oAl e 0(0) 0.76(0.03) | 0.36(0.11) | 0.29(0.04) | 0.36(0.07) 37.15"
i AEAsd | 0.3000.07) | 0.45(0.06) | 0.36(0.01) | 0.28(0.07) | 0.36(0.05) 2.39
ﬂﬁ Azskd | 0.60(0.01) | 0.20(0.08) | 0.20(0.07) | 0.30(0.06) 0(0) 30.77%
A0 [Reazasa] oo 0(0) 0.200.06) | 0.30(0.03) | 0.20(0.08) | 16.07-
A8 | 0.3000.03) | 0.28(0.07) | 0.20(0.06) | 0.21(0.04) | 0.20(0.07) 157
ol 0(0) 0(0) 0(0) 1(0.06) 0(0) 625™
hEAlEte | 0.30(0.07) | 0.73(0.06) 0(0) 0(0) 0(0) 125.22"
) HE Aok 0(0) 0.40(0.1) 0(0) 0.60(0.07) | 0.30(0.1) 27.64"
ﬁﬁ dzxAsd | 0.7000.07) | 0.90(0.03) | 0.50(0.07) | 0.95(0.1) | 0.60(0.03) 17.29*
o) [eazase ] o) 0(0) 0(0) 0.30(0.06) | 0.30(0.06) | 42.19~
A48 | 0.36(0.06) 0(0) 0(0) 0.20(0.01) 0(0) 78.59™
ol 0(0) 0(0) 0.42(0.07) | 1.00(0.07) 0(0) 193.28™

#p<0.05, ##p<0.01, ##+p<0.001, A>B>C: Duncan®| t5HAAZ

MIEA: G5y AmEuk MNBE GEY A e Axxue uwsc A8 AExnd, vwsD B2y Anzne
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<H¥ 45> W EI} Al AX=v R &5 T FFAHATAH HI}
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o o) .- —
<5344 FIRE HEEA AREB AREC AaED e F-value
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dAel =4 AB BC A C A .67
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T <EW A C AB BC A ’
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7h B A A A A 12.25
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<E 46> Hu By AdE Ax=niRole &% F $EHgA HU}
( )=SD.
+533A Mean(S.D) ol
A E HREA H| 2 EB HREC H| 2 ED AQE value
Aol A7 3.40<A1.14> 1.4o]<30.89> 4.40&).55) 1.40}(30.55) 4.20&).84) 15.94=
s 1.40(0.89) | 3.40(1.14) | 3.20(0.45) | 4.60(0.55) | 4.40(0.55) 13.97=
= D BC C A AB 3.
2.20(0.45) | 1.40(0.89) | 2.60(1.14) | 3.20(0.45) | 3.80(0.45) -
IAE BC C B AB A 8
o = | 1.80(0.45) | 2.60(1.14) | 2.60(0.55) | 2.60(1.14) | 3.60(0.55) 3.00°
g w B AB AB AB A 3.
w | 2l =
7 g 2.80(0.45) | 3.00(1.00) | 3.60(1.14) | 3.00(1.00) | 4.00(0.71) 1.58
Aol . . .
2.40(0.55) | 2.40(1.14) | 3.40(1.14) | 3.20(0.45) | 3.60(1.14) 1.82
=dA
s - 2.20(Co.45> 3.00}(30.71) 3.50A(%.50> 3.8020.45) 4.0020.71) -
& S | 2.80(0.84) | 2.40(0.89) | 3.60(0.55) | 2.40(1.14) | 4.20(0.45) 479"
z =t BC C AB C A :
o | 7FEHE L 2500051) | 3.0000.71) | 2.60(1.14) | 2.20(0.45) | 3.80(0.45) 3.90°
A zag9 B AB B B A :
) W | 2400055 | 260(1.14) | 2.60(1.14) | 2.200045) | 3.40(0.55) 1.53
L oen =
s - F | 3.0000.65) | 3.20(0.45) | 3.40(0.55) | 3.40(1.14) | 4.20(0.45) 908
o B AB AB AB A :
3.60(0.55) | 4.00(0.71) | 3.80(0.84) | 2.80(0.45) | 4.20(0.45) )
o7z AB N N b \ 3.84
g 1.4O(CO.89) 3.805‘(‘).84) 4.40&).00) 2.601(31.14) 4.00;0.71) 047
A1 3.20(0.45) | 3.20(1.1) | 3.60(0.55) | 2.60(1.14) | 3.80(0.55) 333"
e B B AB C A -

#p<0.05, #*p<0.01, #+%p<0.001, A>B>C: Duncan®] th5H94Z

HEHA: 5Y 2 xuel nusB G5Y-2E o) 2xxve) ukC: WY 2xxve) ukD: S5y sxxpe)
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ABSTRACT

Research on developing functional sports—bras with

enhanced suitability for exercise and aesthetic appearance

Lee, Hyun—-Jung
Dept. of Clothing
Graduate School

Sungshin Women's University

The purpose of this study is to understand the wearing
condition and satisfaction towards pre-existing brands of
sports—bras during exercise in women who have experience of
wearing them, to develop a new type of sports—bra with better
functionality and looks, and to perform an evaluation of the new
sports—bra. Also, creating a baseline database of adequate
sports—bras for Korean women may aid them in performing
sports activities more conveniently.

Research subjects were regularly exercising unmarried
women between 25 and 34 years of age, who had much
experience in wearing sports—bras. For the size of the control

group and study group sports—bras, the chest circumference at



the level of the nipple and inframammary fold of the subjects
were measured, and the average breast size of women
between 25 to 34 years of age reported by Size Korea was
taken into account, and the 75A size was selected.

To wunderstand the functionalities of various types of
sports—bras and to provide objective references in developing
functional sports—bras, control group sports—bras were selected.
The control group was composed of 4 brands of sports—bras,
which were preferred by 206 unmarried women between 25~34
years of age who had experience of wearing sports—bras, and
also were thought to be an adequate comparison. The control
sports—bra models were comprised of a compression—-type
sports—bra, a compression—type sports—bra with shoulder straps,
a lined-type sports—bra with cutting lines on the cups, and a
mold-type sports—bra with two molded cups, which were marked
as control A, B, C, and D, respectively. To design the study
prototype sports—bra, a two dimensional bust cap pattern was
developed from a three dimensional women bust figure, which
designs were created based on the design details picked as
most satisfactory on the pre-study questionnaire. A two
dimensional pattern was developed from the three dimensional
To compare and analyze the study and control group
sports—bras, five subjects were chosen to perform the
evaluation. An objective functionality assessment was done by
the five subjects, and two subjective tests; an appearance

satisfaction assessment performed by twelve experts and an



exercise suitability assessment performed by the five subjects,
were done. Data analysis was conducted by calculating the mean
and standard deviation values using SPSS 18.0, and One-Way
ANOVA and post hoc Duncan tests were performed to each

variable factor.

The results of this study are as follows.

First, on the wearing condition assessment, the lined-type and
compression—-type sports—bras showed high satisfaction on
functionality, and the mold-type sports—-bra showed high
satisfaction on breast shape and design. Sports—bras with wide
lateral sides, 1.5-2.5cm shoulder straps, those with a front
opening hook, and those made of mesh fabric showed high
satisfaction. The requirements for a functional sports—bra that
showed the highest responses were correction of breast shape,
fixation of breast position while working out, and less tightness
on chest wall.

Second, the study sports—bra was designed as a
compression—type with wide coverage, and insertable bust caps.
The back side was designed as a X-shape racer back, with care
not to cross the shoulder blades so it would not disturb working
out, and the front was designed with a front hook and eye
opening, which is most familiar to most women. The material
used was Aerocool, which is highly absorbant, quick drying, soft
on touch, and light, and was designed so it would gently contact

the body to give stability, but not interfere with body



movements. Also, to correct the breast shape and to minimize
movement of the breasts while exercising, the three dimensional
shape of the bust was developed into a two dimensional planar
figure to design the bust cap, so that good looks as well as
stable support while exercising would be achieved.

Third, objective assessment of the study and compare group
sports—bras were done on clothing pressure, breast movement
during exercise, and change in the position of the sports—bra
during exercise. On measuring the clothing pressure, the bottom
part of the lateral sides showed the highest pressure, and during
position change, stooping showed high pressure, and sitting
rather than standing showed higher pressure. On comparison of
study and control group sports—bras, control A showed the
highest clothing pressure, and the study garment showed an
adequate clothing pressure of less than Z2kpa, regardless of
location or position. Breast movement during exercise was more
prominent on the lateral sides of the breasts than the medial
sides, and the movement increased as the exercise intensity
increased. While running, breast movement was most prominent
when the front foot touched the ground after being airborne, and
least prominent just before taking the leap with one foot on the
ground. On comparison of the study and control group
sports—bras, control B showed the most prominent breast
movement on exercise, and control A showed the least
movement. On recording the position change of the sports—bra

while exercising, most prominent change of position occurred on



the shoulder straps and lower central portion of the cup while
moving the arms. Most position change on the shoulder straps
occurred on all controls A, C, and D, except B, which had a
thin strap. On bending forward, prominent position change
occurred on the front lower central portion and cup lower
central portion. On lateral bending, lateral lower central
portion showed prominent position change. On comparison of
the study and control group sports—bras, control B showed the
most position change on exercise, and control A showed the
least position change; but control A showed a rapid increase
in position change when the exercise intensity increased. Both
study and control garments showed position change on
exercise, but the study garment showed less position change
compared to the control, and less increase in position change
according to the intensity of the exercise.

Fourth, the results of the subjective assessment of
appearance satisfaction and exercise suitability is as follows.
On appearance satisfaction assessment, compression—type
control A sports—-bra showed low satisfaction, with lowest
scores on breast height and shape. The study sports—bra
showed high appearance satisfaction, with highest scores on
breast shape.

On the exercise suitability assessment, the study garment
showed higher suitability than the control group before
exercise, during exercise, and after exercise. Subjective

scores on tightness, breast movement during exercise, and



position change of the sports—bra during exercise showed the

same results as the objective assessments.

Overall, sports—bras made of materials with high clothing
pressure showed less breast movement on exercise due to
high tension, but also showed low satisfaction for appearance
due to compression of the breasts. Also high tension of the
material led to less position change of the sports—bra on
exercise, but more increase in position change when exercise
intensity increased. When the clothing pressure of the
sports—bra was low, or if the material was too flexible,
stability during exercise was decreased due to breast
movement, and there was more position change of the
sports—bra during exercise. Therefore, adequate clothing
pressure of the sports—bra must be achieved to minimize
breast movement during exercise, and to achieve stability of
the body. But pressure on the breasts cause the breasts to
become flat and esthetically unpleasing, so on top of adequate
clothing pressure, a bust cap must be inserted to make natural
contact, to minimize breast movement, and to make an
esthetically pleasing breast shape. The material used to make
the sports—-bra must be a highly absorbing and quick drying
fabric to give comfortability to the user, the outer material
should have low extensibility to maintain adequate pressure,
and the inner material should have high elasticity to flexibly

move with the body. The purpose of this study is to provide



objective data on the functionality of sports—bras for women
with 75A small breasts, which i1s the average breast size of
Korean women, and to help recognize the importance of
wearing sports—bras while exercising. Also, a prototype of a
sports—bra appropriate for Korean women was designed with
insertable bust caps, Iintegrated shoulder straps, a long
X-shape racer back, and a compression-type design. This
study included only unmarried women 25-34 years of age with
75A breasts, and in the future studies including Korean women
with B-—cup and C-cup sized breasts must be carried out, and
also various types of sports—bras for different kinds of sports
and exercise intensities should be developed to satisfy the

needs of women doing sports activities.
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