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1.1. 474 deX

oJ87|%e] wa WArEe] FFow A fElvket wwe] BasEt oy
A& o7 ST A Qlek olel] wt 654lo)d aFRITE F43] Skl glow, @
= 206090l Al SRlel 40%el Suke Ao o SHECHEAA, 2011). v
2015 FAote] 7t @Ak 79.0d, o2k 85.2¢ 0%, 1970W¥ vlwslte] @}
20.24d, ©17F 19.4d°] F7RITHEAR, 2016). webd Z|dsat agdT Sl
TS WeQIREAZE B AL glom] k] AR, geA wslel tied 5 s

r]

A o8 widv|= AZPPlFT ] viAE GAlRA 2E R Qs ARRE o] A
AL AA S0 AstE, HEfH oz ARt gl AlelEgAto] ofghE = 152 A
2 oAA s ey aEQle A S7F 9 ofste] i, Al doR el
HT A7 o] Jide] AEAl A E AL Sl olF QI = Bl vls AkRlE
7 2 ARIRE oo ATt o, Bt s 4ke] As Fekal ik olg) e F

AlelA Qo] Aefd, AAA Tk AR de R ¢ s AAE o5
AT AR B A3t Aopd el ARk, ARAlFke] Fxlofehs SHt WA 8
7F Q7] wiieel] Wil Fastth webs argoi el thekst AAIA, el ekl Aest
oj5= AR fleide aEeg e Ak Aol thet ofsli7t H st

AARE AFE] F7tel whet X5 3 AF, ZrxAMe] wsht e ol= 53] 9
A 24 A AN g FEHAIN dAle TERH We SR A
AREE}7E o] FAA AL (WHO, 2008), ool wel 225919 A e dasto] 55 5l &
F7F vidheiAl= ko] vrehdth vt 70t agold el ERuNkE(37.5%) o 43<]
o] A %, el 7K = vehdr] W2l (KOSIS, 2016), 118o4de] Ads o
skl fleliMe ols HHuIRt Sl gt ofslizt AdaE oo vk eyt aE A

HS7tellA 7108 AT BRRNEe R QIS ATl TUHE A7) wliEel (]
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1.2. 979 E3

B AT 3 70~854 1ol 37819 ko), e, A, AR (nBody 2302
= 57) S4Fom THE 20709 AA ARSPPE, AH5Ho) olFoA ke
Mol 3D 7FAEA FE HuAS 1 AR 103 o] gste] 11

o1 =

10
GAke) AY W e A A9 golstn, BAHOR AGEE tlake ulw A EEY

AGER ool Aa 7 A% el ol aEdth R uRode] AY 54

el Fo ARG 9 AeE gEste] ERANE 7 BYS AXTeRA, 5
g 7171 Qo] 2hdTt ArtA o R uEode] BRAMES FAT 7 s FE4S A
g}, o] HEo] ERAEE wet 57 53] FH xolh EAskeAE BTl
BA, B A o] w2 uEARe] B vt A Al skaak gk

HEAow 35 G e o o= ourr] B ool AEAlE, Tl
of &8 & 3= AR Aol 7ofsid, HFAEEC w2 wiwd HelE A3t ot
= 712ARE Aty Tt HAd b e v gk
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AR, 2014 15 AF 3D AAF LS Z2A LAY 9] 70~85A4] a1soiA] 378
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2.1. ¥ w9

2.1.1. v[gke] Aele} ¥

Hwtolgt oux] AHFHAZ AnjEke] Eddoz Q18] Aol Aol HdAow
WA SFAE dEEA, A7 dholl s T FoE
olgjst Ae] HFEHZA AdHle d3E @ APEER wfg- dAst
24 Sk (Grover et al.,
2015). H|Wk 3] HAlTH =89 Goj=A ARGEY, A 9 APEES] 4 QA 1

AS7de 9 ARG gl vnE ffs) FEE ok Tk oA (2013) = HATE
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WHO AE A 8] 2fofa] AAIgE oprfelel BIREZ ] 25kg/m? = A8-ste] Avi=
wl, 194101 sh=ele] HIRkEE 2014W 7]F WA Bt 30.9%c]H HAo] 37.7%%
o1 9] BIRkE 23.3%ETH ok AA AR e 50 o]/de] 34.8%% iAo
E2 ATS BTN EAEAE, 2016). wbd AFu#sle] wE

wEe wlmelTe Z7kadel uehd Jlo et ma ugke
SYSRE @goly] W), AT AEdel SarEsS vl 919 A3k 7Ps4ol

olelst Wiel A mlwRe A W AzPgel golel wste] 93, A%E, P,
BT Rl B ATHAGT. ARl F2 wwe WPAPoE
EReIL EFAZ) WS Hel Ao P Jue] BYS ATslgich

)38 HopolA WYL FE BMI(Body Mass Index), #AA"E(Body Fat



Percentage) WHR (Waist—Hip ratio) 53 2> A9}, sjglE, issdsd 22>
AAALSATES ARt olFolxa ok T2y oldst A W FEE2 o
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2.1.2. 979 9

b

lge AT ol QRe Wi BN 3 AT vl 9
v, gelnlgte] 29 o AAEe] 7] 27l F)ele
uldig wllolch(dlamlniate], 2001). ek Hke ApbAEe] Z17] W sk
oiet %4 Weloh wol] wepy AAA, AA W3t thEA UERdth 1A
TSAE AT o] W) Bxe) AAE A8, ol wWel A vere ww
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i
rir
=
=
ot
lo
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M
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Obesity)o]2}al Ashy v, 715 2 A9l "3
QF=Zo]=3 H|wH(Android Obesity), H#4-H]%F(Abdominal Obesity), A28 (Apple Type)
T 94 wdlolgl stk AAlErE ool W diERY AeE ASe

w2 A 09 (Peripheral Obesity), A]%¢]1=3 H]WHGynoid Obesity), 813 (Pear Type),

739~ 5234389 (Central Obesity),

T oleulslolth. oMlHom clEwolma mjwle] WMOAAN wol ksl

AN Aol =g minte] o AdelAlM  wol wHAste] oY wmtem o]

1,



Hou F 7o Rt B o Ardolx 2AE 4= itk (Bjorntorp, 1987). 53] 574

A ook web WS ®o bEska sl SAs] Slste]
oz =@ (WHR: Waist—hip ratio), &2]&#d(WC: Waist cercumference)-s2]
et A7t o] &eEa ok e el dast wkeh o] g Rke] A9

vkt 9l ARSIl wE AFe] WEgo] A dEhrE, uEgAke] wivkE we

o

£ 2-1. AAE E3o oE HRFE

S on 1y ke XS
24l 2189k (Diffuse Obesity) Q1A Awt

Z%3/3uIRE (Central Obesity)

tE g o]=8H|9 (Android Obesity)
A EH4AwE (Abdominal Obesity) H, 71 2 A9
At (Apple Type)
TRk

o

d
—~
N
o,

B9t (Peripheral Obesity)
o]=&u|%t (Gynoid Obesity)

XN

ox ot H B

3 Jgo] 3l thee]
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2.2. 893k A 7|E

2.2.1. 8|9 HA X9 F57

AAE (%fat) =
3}7]
A2l A AFESE

&g3fof

_f_x% S|
wizell Aol

A5AE olgaks we (Hw

%7

%53 (Ultrasound)
o} ol WAl AIZt Au|7F Bol] AQFHI, 54 JVVE

otk webd A

Ao PR vwEsl] olgu wHgASY FF,

HEALO. A A 7] A8 (bioelectrical impedance analysis: BIA),

o= °l83tq

]

A, =ddE 9
HIRkEy WAjo] dAeld F2

E 2-2. AR S5, A gl 7

H|REP A A HIRIY 71$
{(AAAZ (kg —EFAT (k)  |F8AT: 20% mIRt
#7AF (k) x100 73 &H|wk 20~30%

HIWEE (%)

*EeAlF (7] (ecm)—100)x0.9

Z 589k 30~50%
AERNE 50% o

BMI
A=A,
Body Mass Index)

AZ(kg)/71(m)?

A4S 18.5 mwt
43A T 18.5~23m Rk
A 23~25m] 7

S IEnNk 25~307%k
EnRk: 3001

(WHO, 2000a)

ST

7&¢Hi-(mm) + A7H-(mm)

A 45mm o)

(mm) oJA 60mm ©]
34 0.1 o)
WHR o34 0.85 oAt

(Waist—Hip Ratio)

slelzel/ddol=e

(WHO, 2008)
WHtR
(Waist—Height a5 0.5 o4
Ratio)
A 90cm oA
WC m/\i o)A}
(Waist e 18 80cm ©3
Circumference) (WHO., 2000a)
9

]
L

S Y |



Fg¥ 3 Qlrk dxAd v AG= A-ZFAG (Body Mass Index: BMD Z H]w 4]
S AR JASHFE 719k AlFs olgete] Hlvks Wty AAZATE F
AAFE 2 Brkske A9 % ¥sh, dRbHoE= A A g
AHEAE =2 AREER YAJTHWHO, 2000b). A-ZAF7E Foge] Hee
et ek, Aol Al Tl HAFTHo s A vk i FESe 2
$3lo]l  S7kektt webd WHR(Waist—Hip  Ratio), WC(Waist ~ Circumference),
WHIR (Waist—Height Ratio) slgl=alel 1A vlES Fdshs AFg2M, AAES]
XS Wk BRTe] Xiw SgEvk

2.2.2. 7} vt ¥ A ¥ A

HiRt B Aess 2N JASATES ol8si] AAEe o Eaeh d

Mol AATAE Wl EHA Sl 4 b 484 A ey oleiw

MRy AR FRE RS o, 74 At wiwe @gstedl AbgEs
AAZAFZ] thzr] wme] 7 Az gwel EAwh wel 7 wmkg

Aol thF AN 54S 7k Ak v Rg ks AERN JEArl

2.2.2.1. BMI(Body Mass Index: BMI) &] A4

A=A (Body Mass Index: BMD &= 194171 7812} Queteletell 2laf g E A=,
H vkt shidolellA vvkE szl 7P 3Lkl AREEaL itk BMIE
AT (kg) & B Al (m?) o2 Hso=mMA, A gt Ao AriA]
UERAT) Aldte] Hlwa i W Hlgo] 54| gkow, ARgahs ARG EEL S0

WA Qbdsly 7hdeltH(Gallagher et al., 1996). st A= =77} A AHke]

ro
)
o
o



7kl wo] vt 7S W, BMIz Al A3t w9 AAdAZE 22 Aol &
T St (Garrow & Webster, 1984; WHO, 2000b). 124 Gallagher (1996) ¢l w=
BMIz= 9 9 A, QlFolgh= Wl wet AdseiAl A A= sk X3tk
H|52ek 2] BMIY i, ad#ke] Aol thgh AAEe] HlEo] Fde] ZEn Fom

AR =2 AAYES BRItk o= BMIZF A AW 9]¢ Fis 72
slom, 7i7iQ1e] AVdE 7= REdsHA e Qv]dith dabH o R BMI= 50 W
Aol BMIE 87k (Burkhauser & Cawley, 2008), A17go] A& A2kl Sl
A7) oksel Mtz AAEsA Bk o QlalL AR 8o Aaskal HRUF
Hgial#= Aol Q= ®A vvks Frieketl FAEeh 58] wm®olM 7]l
TEHAE HRHoR QIS AT TS ATV wieel, EA Ao B¢
ks g W BMI 7F w2 e dEfsjolstth (4, 2010). ER wd A
Ard o], TSI MRIET RS o B ARES o A 540] Sl
ATels SAR vl vy A AEoll EAI7E TR, T, Al &
A4, 2006). olo wat AAIRZAZ]FH(WHO) &= ofrloRle] H|WE7]E (= 25kg/m?)
ARl 71(= 30kg/m?) ¥ st skl SITHWHO, 2000a). 18y sl Ak 913
BMI 7] @i Aotk

2.2.2.2. WHR (Waist—Hip Ratio: WHR) 8] Z<-3

WHR(Waist—Hip Ratio)> 3slggels dEolzdlz e Zle=, A
TEF S U= Asolvh kg =l ot AAgRke] A elel E3EEeE,
24 0d Aol HSAHor Y Ae wvid AR 9 T fFel
7RIS & 71X, 2007). gt WA HERiNke Ads] i
A7 7148 (bioelectrical impedance analysis: BIA), 7AFE w5294 (Computed
tomography: CT)= ©]g-38l HZ A} vlepApde] |An|E 7819 0.401d<] 4%
ool (A, 1998). 1Eu olfd WA AHSE2 ARk AEnvE el
2e¥= o] Qlo], AR A8 SHeld AeAIE ol &% A R

WHRo] a8t ity WHRE A1 0.9014, oJAlS 0.85014s 7150w Exp|vks

11 2. ! _u:: ; 1—]| =



HEF, 7T 5 o] dEsiow
WA A== BMI, 38HA -7 1ok
25721 v} th(Larsson et al
d3 5744719

5

A FTHWHO, 2008). WHRS 444
RIET glom, AdntAor niwdel 7Hg
A 9 ARGl gk dSAAkER Sn7p 21w 8
1984). Z12ivf WHR slelgelel Jaolgels S4shs #olM ASA%
SRke] mWE oAt Y 4 qlow, nlEEA T IRt BEdE yERiy] ool
el ARz Aol WF F Gk EAL, AP, & w84, 2007). Wp vk
A HEE ARgRS] WHRe] HISsebAl v 5= Stk B35 TRl ddol=dlt
MBS FofehAl A2 S4= 7Hedl WHRS ol2igh QIS AATA Afol&
FedshA] Jtah, Aol mepAE oS e sk 7% WHRe| H7A8E 2 4sH
A Fohs 23 2o v QltkBusetto et al, 1992; §30%, 874, & YBZ,
2010). ol¢} o] A JHolEdls ¥l Sl wel Hadks el vk
b WHRe &-8-sh=tl] SlojA A, QIF, ddoleh= 8Qls arefsjof shw ofef whe}
715 sl AgafoF 3t (Busetto et al., 1992), ol WIS 183 A7)0
gt =2)7F vk Aol
2.2.2.3. WC(Waist Circumference: WC) 8] &3
gl kAt HEAE dehlle AEEH WC(Waist
AHg-EF=710] WHR (Waist—Hip Ratio) Bt} §-83lcty ¥ls|n, WCE
Harskal Itk (Armellini et al., 1996; Pi—Sunyer et al
Bsg A o 3 2ol M= HFHINEe] Ym0 mM oA
ATHWHO, 2000a). WCH
st vk 12y seEdE
A8

Japel

Circumference) =
A2 A3
2001). WHO A1Hj
A
2007).

o
1998; 4 L-o —1 et al
80cmol, A 90cmol e vvte g st
LS Fow &) wio| =4o| 7k
o
(e}

BE
seEd 5 =
7o HRhmkE e
e, BRI S o
W=ths wgo] Qlth(Pi—Sunyer et al., 1998;
47 1 e FA Ul @ApF B gl
ol whE A 7)ol oyt dAfe| wE Ve AAEA ¥
12

H3}
ti=ke] BMIZF 35kg/m? o144l xjelAl #go]
o] WA

J
ALFE WA YFRT AAA
IXE & AR,
=7 0] A&AJo] Wolx| (Bray, 1998),
a3l



Z7bt @S DA BRnee oksked] @A) ol

2.2.2.4. WHIR (Waist—Height Ratio: WHtR) &] A4

WHtR (Waist—Height Ratio)2 Al thst |g]&Edle] v]&Z 1990dd] ZHEEo
A=y, WHIRS 53| ofrollelAl Agslr] AEst Axn= Adddsia) dxst

&

.

o] =R o F A AQITHS. Hsieh, Yoshinaga, & Muto, 2003). WHtR-2 th2]
A7Absel 98l 0.5014= 7o R HHHRES TS, Hsieh et al, 2003; S. D.
Hsieh & Yoshinaga, 1995). Aol FastAL S71ed, sjelselel d9o] =dl= ¢
SAet7] witell WHRE ASHsHE whdsA] fshe A%l lom, WCe sleEdvs
ol-g3l7] wlitell 22 slgEdlet SR Aol a1 #Ee] wE o] s T Urth
odA(2013) &= MRS ARPEF ATl WHRS  dHol=dl7l Adirew
A2Ag = BRte e Wshs wAZE sk, WC=  slgel wlal 727t vidigt

S-S S 5 gls APE RS siglon], uhe] WHRE Algel wheh
slelzelel nlgeo] ARAoR veht Hivks wshod vk 88 skl 59

uFARe] A 25 EdoR Qe YEel wdle sk, WEHYe kR

A%k vlaPS W AL wds MRS s-score® W B}
Q7] Wl 17, 1E AP WA glo] e 1Ee AME S+ JATEE, 2015).
TEY WHIRS @A 75l o8 /1% glel gatet S]] gk wo]

=
L
=
flo
o
i

oloh ol 7} HHAEE olgshe 4B Yo uel Aubde] whyste, uw
Wel Qo] FAT A3 kA skt o]sh lsle] oA (2013) wIRk )

AT, @ e ww WIAFE WAL s ozt
S2hAel ABE EYS sjelshs o] ofdltke e sk, WHR, WC, WHIRS Al
ALE BT AGSHE WS Atk olEH2000)E N o9 AP B4 BAL

g3t vt B A vl Ao, BAIES B u) 7] 7o) opd thokd

13 ;‘; ui 1—]| =]



e Agdor I vk oMY Winke Wk Axso] AR uE W, o=
HRR el Autel]l 7] g viAE acle] = = glrh w7 HnbEEe
At AdeRgel izt Ag7E Aesih (g, 1998). Eot WWHARSE
EojE oJshRopeln] Rkl o] wie] FHARE ¥FehA] xFTh mebA
ojFehotellr #8849 F Slv FHWENE  Edehs HINAF Al H HwAge)

QAAGEshe] DAY e A7} B e st

1o

Il
Jo
ok
i
tlo

14 . H _r 1_-_” [



2.3.1. k9l v7e] A

Ae7)Ee] wHnt AAVIFe wE Agewe PIoR 8 v wle
S71slgke). ololl wet 654014 1H QT 1960 739HE (2.9%) oA
4] 7¥etod, 2060elli= 1,7629 8l gato] AA 1772] 40%° SHte Zlo=
ASEFCEA, 2011). ©vlEe] 20156d  E=4oke] 7t HxE 79.0d, o}
g8h.2de®, 19709y Hlwste]  @xb 2024, oz 194 |urrgol
7RI (EAR, 2016). whbA] 119 iRk H|Rkgkd Agke] A4 Eek FrbEdslo R
o dErt.

Hojx= SAHEY &R (s, 938, & o149, 2012). weba] Q1 B]FhoA]
A A A, e gEAAY EAlEs dide] flEiMe =QIH|REke]

wR1AM A9 F7bel wheh vehvRs 7HE ARkl Wshe 2359k (Kyphosis) ©l
ok Alke] FhAolth wba] dnbHom wnke] AHEM AREEE Al- A (Body
Mass Index: BMD & 4175 o] &38h= A|x]o)7] wiEel =919 AAYS
fom, o] wiEol xRS e E AILFATE vRkY] JFoR AREE g leA
sk oizo] A7|=e] $ehH(WHO, 2000b; =87 & 774, 2005; ©153], 2015; 45
et al., 2012).

58] 1@Ake AdEATU Al wWstel Sl AR wsph dAsi
gome] Ak Aol weh 57 o A2 Srkebe, wEi-9lel 22 QA tE

$:91] SIsAHe ZAFTHWHO, 2008). wWebd % theli= bsole] B3 u v}

—

‘/\
2+ e =

HJO

—

ofy
o
oX,
=
[-'121
£
e
m[m
i
o
ol
F{F
=
a
=
=
(@
|
o
)
=
30,
D)
r'lj
ofy
o
oX,
R
rlj
)
o
D)
=3
iy

15 fx! _u:.‘,_ 1]' =



SAHER QA A7)0 vlete] 5] Gt ARt vl Akl ¥vk(Stenholm et al,
2008). <QIAlel 5L 3041FE AAME] sk 60ME 71HeR At 7hE)
HchDing et al,, 2007). o]of| we} LFAR= AAEEo] Hojxm dif-e] AlRkE golA]
Ak glolZaEls ZEE, ol TR 259 &S THem uepA
ZNZOARFo] ZHaslal(Stenholm et al, 2008), TR BFAZE F7lshe <o)

=
RER s Q1o vk A3t ¥vi (¥ 2-1).

2zaY Y

(Sarcopenic Obesity)

oMy ClNMgellw} e ABE Z= wolulylel dlelel, ARTTie] w

2850 £a1e oulsh= ‘A (Sarcopenia)’ ¥ BI9H(Obesity)’ 9] dAdol¢l
L

s

7223 v|9H(Sarcopenic Obesity)’ ¢]#= 7Bdo] AA|E AT (Baumgartner, 2000).
Ty FHE ATl fskd SAAAdNIRES: wees] IRAT ¥ HIRE olgk= f
S8 AL obdw, AT MRS AR AsEE sk, AlAl 71 A
Aol ofFdFE 7AE AeR Bt (Kohara, 2014; ©|F3], 2015). wEkA
EQIAN Yehs 2RI A% AAA 71, 4o Aol ofjEdE wXE
Qo) o]k QIR oJghA] FA)| o]glo =10 &7k, oA ofHE T
A WA el =9Ik AESHAl ket A|RebH, o2&l QIkEeH
Al Ash7] sl QIR QIAle] SA R dEjel] st szt Heskt 1
FH o] ATl BMI WC, WHR# 22 53281 vk AEE w=RlolA #88h=

16 . H _r 1_-_” i



AL FAFstaL 849 2 (Stenholm et al., 2008; =874 & A4, 2005, F5= et al.,
2012), B3k 7|29 v EE QIS 27|18k SRS et AT H]wRIA <]
TAZAR G EE AN = glok wb ke vinke g o® Fde, ol&
HE22 BIAG2] Aol a3k Zlojr},

0,
2,
1o,
ol
Ru)
uf
2
>
it
ol
30
rir

>

= A QA FHEE A AP} Bujssh W) uhzelnt S
oS QA B Ao Qg AW Wale), AR FUkE A AP waw s A

ol 2EA =, A
K

&
g sk A A5dEdE FEe] dEel(ofsd & Ad=, 2005), ©l59]

07 ool FH AY wehs 2% AuzAd Ass 9 HFuRe] UL Qg
Aol EATE A gk, B ulnal, Jkenk gele] s A k] me
Fel 9 UEZSRe ga ol gtk nFelyel AFel wek AYATE E 2-3]

Ak

P>

17 2 ! _u:.‘, ; 1-]' =



% 2-3. 19 o34 Aol B AWAT

AT | . _
aw | At | aveq | SI0Y [gude| s NAEA
e 24
Bz CEEREEERRE
1995 | 3 AZ - 60~84 368 ARZA |73} o7, o)) sl
(1995) S5l AFA7E Aee] ot
cheyet
Hl kel ek
1995 | et A | 6o-ss | a5l | mamma [T TR N
(1995) AL A
FolgBe 7k
FaI~ES yH| 9 S 7
1906 | 8e | A | 55-79 | 225 | Ansg |C oo o/FETE Ul A e
(1996) AR B F-9lel] sl ATt
W wse) o] 2
Folg 7
bl K B4
1997 | #HRlw= kAl 60~81 | 251 | ZHZF |ale @l
(1997) SR SHo] B2
se]sl v 217} vl
At
1999 | <l S | 60-82 | 315 | mmmm [ v eee) i
(1999) w9l o] 9] A%
e e [T08 VAN 1A W 2
2002 | 73314 A 55~ 331 | N9 |nE 2o god
Z_]_‘X}j%;g] T=, O‘/] HO]U
(2002) ujo] APEAs) Fehel A 9%
BT 7H&59] sk
2004 | 7Es | AT | 60-69 | 200 | mmmg [oer v u
(2004) A7} FoA L Ahikal F4
ol 7
o]
2009 | Aol | A | Go-69 | 385 | Aazg [0
(2009) yHl 9 FA =

18 A 2-1]) 8
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Zhecha Sl Hold WeAH(1995)E wd oS ARiThE waslel BAe
Svin Aol 7kedl B4, SRg) i) gle) uinel guie] FAow Qs
Folgme] vk wd ol AW SAolekn sgiom, 53] due] AT
Folgme] Favh Atk HGTh WA, HAE(1999)S wrolHe] skl AFE
BRI S W AT, wdy] oge] shil MY 54 slgel w99
njglol], B3] oigolngle] 8 £Awl H elwrh gl ¥elo) A4 7hash
Ak sk o8, ARloh2009)E Y1 BRAR Qg ABe] ANAAE wAE)
S8 A5AZ olgstel 60t) O] AFS FAsE AT, AL WL Lul
Sk ez 2 AFe]l 60t] odel sbg ws AFeldn sk w@

v e thdeR 3 AR AW R Aveld aEde] Ade wdskehs

>

aQlomM  wnkeel & xgstal Quh(daAl, #Hw, 1997; of&Al, 2006; F57,

1997). o]g]3t vvkR el sloll= E35] FEA R Fg 9t wiie Ed, Yb], FAE=o]

T

nlwate] 53] 530 FAGEL 7440 Fo] Arka glon, w¢aal, #HAE(1999) >
slzlel ) F910 Aok Py T sEde] st Ao Slvkal solck Egtk
40t} 50, 60t HIFto o] EH ATk HlaREAsh 7lass, 049 (2011) <] Al

=2, 60t vt Felel vy IuEe HslEEsle Fert Bt
Y7L AAA R 2E590s 540 9l
Aol Ao ARuE7] wiEd Aoz AAXH, 75~794] oI
EHHNEE(38.1%) 0] A dAF, AEeld 7HF w3 I dse® 70~7441(36.9%),
80~8441(35.7%), 65~6941(32.3%) ©1/d<] HhFuvkgo] Hrh= M (KOSIS, 2016)=
vHPS o guE At & 4= vk

o

aFegel MRy & shie] AFFEoRA LRt WddE A= Stk o4,

5
l
_O‘h
52
(5
o
i
b
a
N
>
é{
=
N
o=
©
T
2
N
N
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01947 (2008) ool AFE BMIZIEel wE uHvEe] ukel Rkl
WA o] F¥IF 38.2%% FA vEREor BE AFelA  wimdl-deEd 9
Bargrel  ddolEwl-dEEd o WatgkErt A vERt JdolEwlntt wiEel
A7F & Aow Wk webd 19 o9 A9 BMIZ 738 neAd, BeAd
HIREA R 2 A §lo] B 44 vlwk Aol s & Utk

ubau](2009) & Aol HEE mE wERste] FHFoR Ayelth w2l
ool shkal siEER ZPduit] A4 ATl wl FElE shale] 43S sk
shte] eawM FEoka, Wi Fu §FE deHE F= 9 WEEAsk] W
AZHA @ 718 ANEkaL wiEE ] A ERE AARKIE 8RR (2009) o
AR o Fele] FEE ERe 28 2-2 9 2k

A du B HATE FUSe] MU W uFolye] ABE TS F8

01
X 1o

S B4 BAF ATE MEW Aok 9B RS PPl Yol

ek, uhAv](2009) SlelE wEAe Fe) Aol BHE A7)

] . | =g
L o — =
(a) A 1% ek &) (b A 28 e|obd] &) () A 38H A 5%

T3 2-2. =X o139 W) P F¥E B7 < (@A), 2009)
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3.1.947A8 4 =H3=

311 4=

Eoe= 20149 69 ~ 2014 122670 7hel A¥E plEEEdl]

‘G2 3DAABESATAL JPEA ¢ T0~8541 Ao 3789l thated]
A5 3 A AsFA Aoz A Y9l 3D ddAEE ARGt o

T oA AR e} dlelas & 3-19F Ak 24l ARG SRS SPSS
22001t

¥ 3-1. A7 e 383 Q9T (BAK)

Sk A5 () WEE (%)
70~74A) 127 33.6
75~79A) 119 315
80~85A4] 132 34.9

Ll 378 100.0
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A% 9

Bl d v oA HeEulEd 7R o] 422 A2
Sletieol HFEPAGIA Sl A
=59 =9 A5 UAE oA AL ZaA
e ¥ Al A FRE, AU w4719 Hadeld =73
e A AHADE A SR, AR 54712 AAol =4
ArV=olg S A7Rsole)d o)z SHE, AAAHS 221719 HudoA =4
BEEE] ok, % sEldAl, SRS Avke =4,

AR w4719 Hardeld 54

i, & sl ihrerasle s Aves =,

MREERIEA e e sa1el Aeld 24
i) ERE JolEF AT FHE)
T S A g
B Ten e Ak s
FaA e AAEEAS AR a5
TolALEY  |[Follollis Ak EaAs
IEEEE TEEATES} QRIS AR SR
AslREa BE% A wololA AAR] BEe] 49 S
A= TEAEUAS Ak Bl 749 Zo
PN FEAERS AL 24
A=A o] ]
AR (AT g) wief] 9= Ao % (A/dR597] InBody 23002 57)
= B B Gol M (A/dR=97] InBody 23002 57)

]
L

S Y |



3—-33 Atk

2 AT ARATE Faste] PR RE TP Wol AREEE HRkRg ARl
BMI, WHR, WHtRS AR8lglom, o] glo F7hHow wigels o83 AFAE
1ekste] WAR (Waist—Abdomen Ratio), AHR (Abdomen—Hip Ratio) & F7}slith B3t
FAE URE vhe HREE FUkele] B B 2 duiee] SaEH ] wHelds

stotstant shelrt AHgE HINEEAS 9 A5 E 3-49) P,

¥ 3-3. 334 WSS © Sy

H
i o s
2 2533 °E
1 | =83 s v oA HEulEd 7R o] 422 A
2 SEEE) 1A Afole] AT
3 e RISk =21 FoolAe] 8AE
4 N EEREE dHols=4 oMY 4 dueli-9e AR
5 Holeun] 27|37 FEolM Y 28 duelel 3 AE
6 BBl sl 72 w55 4| T
7 Bl 5248 72 55 99 5
8 | FARE|d Gl Al duol=E4 o 55 44 A
9 == 7135 2 doke 49 A
10 WEEGdHel T MlEEdolA vlea s &6l Ui 42843 JgolsE7 Alele]
X 3—-4. vRiIgA|ee) xS 9 S
H s
3 SRS A9
BMI
1 (Body Mass Index, A gkg/ A
Al A A5
2 vl sZdgol 77—l 5 Hl=Ed ol F7—l57
WHR
3 (Waist—Hip Ratio, sdlEe/dGol=d
FdolsiEEdm))
WHtR
4 (Waist—Height Ratio, S =d/7I\
A5 sl Edalzn)
AHR
5 (Abdomen—Hip Ratio, HjEd/dgel=
HjJ ol =)
WAR
6 (Waist—Abdomen Ratio, siE]=d/misd
slulEdm)
7 sl HEE s 5/3 2 U]
8 |aw=4 WjAEE A/ A B
9 ol HEE ol FA/ g G o]
10 Ao s E Aokl 52/ dokeiv]




3.2. 1% 949 AR 4 S FE WY

3.2.1. 7 200feige) WA 24 % A5TE vz P

2 AFeME 1Y AP vnEAs s S, %] dsEglon

Bl A wesprh AskA] kot 2] Wshrh TH A2 QP ARl AR AR ARl

20 od¥ke] wlmE AAlERlth 2 AT ol oA 378 nlwE flsed]

AREEL 200) AHEE 20159 52 ~ 201549 12€ (7Dl AdE =P leRsdl

A 7R QAXGFEZAF BFAR 9 20~294 o34 661189 AHEFY A= Awg)

olF wiow AXket AgAjolvk el g ) vlmel] AREE 20t o AT At
o} A= F 3-59F k.

O

RS

ol
A
e

¥ 3-5. A7 e 33 Q45 (20tHo4)

Sk A () 2L (%)
20~24A] 357 54.0
25~294] 304 46.0

A 661 100.0

ALdet vEAE 7] RS AR Sle ISO 15535(2006) o sl
TEE 2009} 1ol T 5N AR (20—2441/25-29A41/70—74M/75—-79A1/80—
854D M AS=BMI,  WHR, WHtR, WO)ZH]  watAs  AASic
HIREg A geef] 23t Hekd ® 2-29] Hwgr)ES wkdste] AAsisich BMIo| <Jdt
Ae 1851 AAZT),  18501~230(IAAZF),  23014~251] (AR,
2501 ~30R]k(®MITH ),  300od@IRH) o7 AAsgion, WHRel 93 FHokd
0.857RH(E7%), 0.8501(H%h), WHtRel 93k ek 0.57|WHEA), 0.5017 3 (®HIRD),
WCell 93 HAee 80ecmm|w(FAD), 80cmol (v ow MAsgor] ¥ 3-60|
AT



A1 (Scheffe) 2

=]

P

(One—way ANOVA) 4 Ak

27



E 3—6. 20thoVd¥ 1% dBAD T LR ASE FF

y

7]

A&
A= =Y

H =
Fdol=

A

BMI (Body Mass Index)

WHR (Waist—Hip Ratio)

AHR (Abdomen—Hip Ratio)
WAR (Waist—Abdomen Ratio)
WHtR (Waist—Height Ratio)
slelEdl/m A

FEol=d/7]

FEol=dl/ Al

BERE G R S EINE LD
OC_)\| [}

A3

[e]
ol g E (YolF7/FdF o))

£ 3-7. wRgASe #7150 He e

BMI (kg/m’)
A A= 18.5 "%t
AdAE 18.5~22.9
A Z 23.0~24.9
HIRH] 25.0~29.9
BT 30.0 o1
WHR (3l2l&8/32vn))
AA} 0.85 w]qk
S 0.85 o]
WHtR (&2l=8/417)
s 0.5 vyt
H|wk 0.5 oAt
WC (51==3D)
A} 80cm 15k
eI 80cm ©)%

28 “':l*_i _ul_'t._ 1_..i: '.‘-Il_ s



F

3—8°] A

407§ G0l

o (p<.01),

#els

ZEE

o

Nr

ISO

oJA o] AHHE(70—744)/75—7941/80—

Al

(Pearson) &
15535(2006) & Aol et

854

5o}

3

& AAsrh

(Scheffe)

o=
oA

(One—way ANOVA) 4! A}
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A3

A=

e

e

=2

sl el E e

o)=Y

e =

FE2E5

i |

ForHa=T

HEFHgE

HZ=

A =4

i

A=

=]
EHAE

EbE

EEER

]

Jgelv]

ey

A%

51257

i

Jgol

e

H=EYdel

A 2 AN S

s/ H ]

WA A )

GOl A/ Y G o]

ek A/ g ]

WHR (Waist—Hip Ratio)

AHR (Abdomen—Hip Ratio)

WAR (Waist—Abdomen Ratio)

WHtR (Waist—Height Ratio)

BMI (Body Mass Index)

e i e

FAZE

Al
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AE7h T 57 ool AAE vl o ERsISith

A2 kel e ALY AAE(%)E okl A olgsle] AEsisnh QAE

7)
Aol N2 59 o de] AwrE A& Bl HrhWdAt 5 ulsh a, b, ¢ 242t
A7 4x] 79, 6%, 5= Kol HUNAAR} 5 vl
7Xa+6Xb+5x%
A DA =(%) = a € % 100

7 XN

3.4.2. Wl WE EFAYE 2 v 2] £4 U

HIRPg o] w2 W] A= &)l fldl, SR vl weh ERAE

2 vk K| o] Foqm|ek Aolvh Qle=A] ARk 4700 2R W el chal

A YAFAHEA (One—way ANOVA) % AR (Scheffe) & AAISFCH, o] wf FA4o
AR 2 o 3.2.1. 7 3.2.2. oM g wivkde S 9l wukx]geol] gt
A 24, QYRR B AR VxR 3] AdSEe & et

BRsolAE §HS olgdgnt EH MLE 3 FYHOE AgHE WuAEE



3.5. 1A HRAYE 744 =5 4 AT U

SPANES ALESEVIE ol8st] 2 ARE okl 5ol Theshy,

AAES571= AA vlAle - FdFE SHEY AAUE YA A9 (Impedance

index) & Fall Adts SHFE AR Z717F AW s Aol -2k Q= A
=74 2 vk ey aERke] A Adr), deAd Be dedE e ARl WY



3.6. 22 AFAE 53 BEALE 424 U
BH3Y 428 AF

ABARA 700 30719 A ey A L AN H, 4709 el g
Azte) FoNe 54 AAEAEE Bue QASUGA=uls e rh2=A9)
olapgketl/3= o tha=]0] elFTh5=rl$ Folgeh.
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4.1.1. 3847 20thod o) viwkAd 573 9l AFE va

Foide] A vinkSAde aEs] 96,

AZTHSL 20 =] vl s et

A G WL g Hol Q)

_|
P

4.1.1.1. 20the 3} 113 oAd o] vITtAx|

H Y vlw

AF Y v A 7ke] #AEAS Al RY] 98] 1SO 15535(2006) ) Wt 54
oz AHHH(20—2441/25—294)/70—74M)/75—794)/80—85A) & FE5}9 0,
57 A8ATY v)vERA RS (BMI, WHR, WHR, WC)7Fe] wxHEAs AAs Adaj= %

4—1~% 4—-49} At}

E 4-1. 20th¢} 1399 ARFD BMIO) theh axEy 23

BMI
ZA
AAZF A HAF B]gHI BTHI

90—24 55 219 54 23 6 357
(15.4%) (61.3%) (15.1%) (6.4%) (1.7%) (100%)

9599 42 183 54 15 10 304
(13.8%) (60.2%) 17.8%) (4.9%) (3.3%) (100%)

97 402 108 38 16 661
20h8 (14.7%) (60.8%) (16.3%) (5.7%) (2.4%) (100%)

e 70—74 2 34 29 55 7 127
Ak (1.6%) (26.8%) (22.8%) (43.3%) (5.5%) (100%)

75-79 3 25 27 60 4 119
(2.5%) (21.0%) (22.7%) (50.4%) (3.4%) (100%)

8085 4 31 28 60 9 132
(3.0%) (23.5%) 21.2%) (45.5%) (6.8%) (100%)

1394 9 90 84 175 20 378
B (2.4%) (23.8%) (22.2%) (46.3%) (5.3%) (100%)

2 106 492 192 213 36 1039
= (10.2%) (47.4%) (18.5%) (20.5%) (3.5%) (100%)
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X 4-1°] dAgPce] wE BMIQ RIEE AR, 20019 49 20-24, 25-29
AFAE BT BMI A HlolA 242 61.3%, 60.2%% 7Y =2 HIEE H3loH
e olele] U BMI WHelellE 1~17% = Audom ye wrs Bk 53]
HvbH o] 749 Hlnk1 o] 22t 6.4%, 4.9%, WIWHI 7} 42 1.7%, 3.3%% HtiFow
nfl$- @& NITE wich wEbd BMIE Sd v9e B P w), 200 Znke $RF 25
oiyto]  gel  &ab nivkES mlwd Ho] 20uel  9lo]  wwkAEe
ol o® e 7 USS & vk olg} Ri® mEolAde] A 70-74, 75-79,
80—85 AHAT BT BMI H|vtI o Z}7} 43.3%, 50.4%, 45.5%% 7P =2 HIEE

Hol1 9t} TS A 1EolA] dEATo] BMI AAMH Y 242F 26.8%, 21.0%, 23.5%2)

ol ohdzt tiekst ABe WHEA AMstar ool dehds B

¥ 4-29] AAE AFAGe] wE WHRY HIEE ARy 20-24, 25-29
AHAG BFE WHR A4 Moo 242F 95.0%, 90.8% = t)i-3-o] o] Wo|oa] HEslr

E 4-2. 20th¢t 11789198 ABFDI WHRe] theh wxHed 23

WHR
A
AR n]7k
399 18 357
A= (95.0%) (5.0%) (100%)
276 28 304
25 (90.8%) (9.2%) (100%)
615 46 661
20t8 (93.0%) (7.0%) (100%)
A _ 6 121 127
A 70-74 (4.7%) (95.3%) (100%)
5 114 119
75=79 (4.2%) (95.8%) (100%)
3 129 132
Al (2.3%) (97.7%) (100%)
Az 14 364 378
Bt (3.7%) (96.3%) (100%)
_ 629 410 1039
A (60.5%) (39.5%) (100%)




4= 9lom WHR H|vF ¥912 #5578 A9 22 5.0%, 9.2% 338tk o]}
a3 A 70-74, 75-79, 80—-85 AFF A BF WHR BIFHH|

=1
lgs
95.3%, 95.8%, 97.7%%] WIL=E Holm ZAHHSll F27F 242 4.7%, 4.2%, 2.3%°
Eiste] 20t oA S18] dinlE= 540 vERyth WHRe] Jdolzelel oist
sEEdd vE dehdlle AFEM, S8 BRE ARs Uehle AsAeReE A
THPE W mFAXNA A T BIRke] Aol 9SS & itk ol&
At JPolEale] e}, WA =dle] F7telA 71R1gk Ao
Algdch =3 WHR 0.85 o]A4S 7|50% H|vhe BEF3S u) 13ojAdo tjiio]
Hgko 2 BREEE WHRo|] igoAolAl A&E7] flate]  0.85 ol Hl HelAe
HIRES] Hms} 7S Alsteto] AlAEofof 3 Ao R AlgETh

T 4-32 AFAGe] wE WHRS RWIEE HojFEth WHIRS Al ujst
seEde] viEA, Aol thgh BRe] nlgo] A ow Yeht A4 Bvke B
T ek 20the] A9 20-24, 25-29 APAG 5 WHRS] 7 elel 24} 92.2%,
82.2%% 7V w2 WIEE Holn, WHIR H|vHHIZ 7% At 27 7.8%, 14.8%%
duEoz A JERth oleh WhE wEoige] A
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o
e

)
HU

rr
rpr

i1kl

HU o

O]I.
L
o|\
)
i
o
)
_‘OE
i)
!

r’
ok

¥ 4-3. 2049} 138499 ABPDT WHtR thet WA 23

WHIR

ZA

A B]qk
329 28 357
A=z (92.2%) (7.8%) (100%)
259 45 304
25 (82.2%) (14.8%) (100%)
588 73 661
20tk82 (89.0%) (11.0%) (100%)
S ~ 7 120 127
e | OTH (5.5%) (94.5%) (100%)
8 111 119
o= (6.7%) (93.3%) (100%)
7 125 132
Al (5.3%) (94.7%) (100%)
aFHAA 22 356 378
BT (5.8%) (94.2%) (100%)
49 610 410 1039
(58.7%) (41.3%) (100%)
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AL A9 WHtR H|wHH9lo 94.5%, 93.3%, 94.7% %= E3Eslo] tito] ZFAA4
HTHE S HYS o 4= Qlh
E 440 AAE ARt W= WC HIEE Auu 20-24, 25-29 AFHH

25 WC A29lel 91.9%, 85.9%%] w35 Kol WC HIRPfE 7% 4= 27

8.1%, 14.1%% Z7FHSlel vlste] Airles we FxE HIth yhdo| 11394
735 70—74, 75—-59, 80—85 AR o] ZFzF WC bl 82.7%, 89.1%, 86.4%
wolw HAHelel ZHt 17.3%, 10.9%, 13.6
F7re o giyato] nvte® ERES <& 4 SISk
9ol das Fal arodde) A9, 200 odell ulste] ninbdEe] dAxsh &
WHR, WHtR, WC% 72 J4duwt #gx¢z njwke 23S u oiyd
SHAARIe R BREe]l 1o AFEEE olala] fsid 58] FAduint

Bnuge] thet ezt e Lo Abnd

M
24
it

=
rlj
o

o

E 4—4. 20vh¢} 1F A ARG WC| e w4 A3

WC
A
A H]gk
328 29 357
A= (91.9%) (8.1%) (100%)
261 43 304
R (85.9%) (14.1%) (100%)
a9 _ 22 105 127
g8 | 0T (17.3%) (82.7%) (100%)
13 106 119
7579 (10.9%) (89.1%) (100%)
18 114 132
8085 (13.6%) (86.4%) (100%)
. 629 410 1039
A (61.8%) (38.2%) (100%)
40 i 2.1 &k
% A &) 8
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4.1.1.2. 2095 o de] SAYE 9 vIRkAPA| 31 2jo] £4

20 dlelda nFePIE SAUE W uEAAS o] BAS 98 SYEE (-
Age ANsgor], olsh Hiel 20tiobdst oY 5ANAS] AYFHom

wasto] YA 9 ARFRAS XSG O A & 4-5,  4-69) 2tk

=5 =R, ATS AT BE A 9@ AEHeld 20 thAdd)
a7 Aol7t BAK SR foulaelty. uhebA] 20 thd¥ aEelAde] AT
Zol7k glont, 719k 1Al B¢ W A9 TEIALS tES & F 9tk pAFeR
AdEd 7], JdolEd], JPolEd/mAl FES 20 ool aEeiie] nlste
FeuletA 2 ¢k ®oth Wk sEEd, wiEd, BMI, AHR, WAR, WHR, WHER,
e/ A, FdUelEd/7], sEHEE, JPolHEES uHoAe]l 20 oAl
vste] froujshAl & ghs Btk olF Fal Hyunt 9 oHRke vehle 5]
ool FoulsA A Jepds & 5 itk

20 i AM2F3 v AR IF 3 A0S BAE AR A, 5
t—=AFATe vRHER AT AFIFD Fo Aot FAFeR  {ovlEA
orom ol Faj AT 20 thodAdnt wEoiA] ke Ajolrt EAEH es & &
Atk ATE ALt FGH W AFH A FELS APIEI BAAert BAHoE
fFremlatelet. FAA R ek 1k zpolg Awnd sEE, wiEd, d9olEd, BML
AHR, WAR, WHR, ¥®ol=dl/71= A4 Ay, 20 tixRks 20 st 15 3¢
Fo3 Zolrt flolem, 70 whEubzk 70 ti$HE 80 tiEM I3 o3t ozt
UEhA] etk = &g 52 20 tieh wEoAtte] xjo)E wkdsi, 217 20 digt
aEA Heelr Ao wE polE WA= keks ZlO0E YERTh

Rhde] 7], WHER, slgEd/ a5, FuolEd/ a7, seasds, Jdolades
20 tANIE delis Aol whe Hargke] Aol7h folahA] ehskovt aEAANIE
elld Aol mE Fargre] ztel7k Ak 719 A4S aEold 1FelME A™el
Z7kekoll wet #ashs A4S Bol 70 thxuk 70 Uik, 80 thFHE o2 UERdu)
WHR & 3o I5elA A%e] 7kl wet S7kste 70 thzyte] Hlsl 70 th$Rb
80 tiZEHtolM FoakAl 2 g Hole ZoR yehith ol 1HoiAde] A9 o)zt

BE Iadss Tled@d B5Re] wEe]l AXE APl Slee nEth

rio

&‘0

o
T

41 2 2 1_]| =]



slEEd/EEA 94 18I el B Tkl wel AAE AT B
EIA) thek BiHo] vlgo] 1 d¥ IEYFE ARNS & 5 Uk
X 4-5. 20dj¢} 143 e] SR W R|5A] xlo] H|w
20t (20—29) a1FAA (70—85)
t
N B4 | EFAz| N B4 | EFHEzR
7
661 | 160.90 507 | 378 | 149.00 5.42 35.4 Qs
(cm)
Al
661 | 55.34 8.89 |378| 55.46 8.13 -210
(kg)
= sieles 661 | 71.62 748 | 378 | 8861 8.66 —31.95%#x
(cm)
Hl:
=l 661 | 81.19 775 | 378 | 95.06 7.67 — 927 86w
(cm)
Clol&
3ol 661 | 92.89 61.29 | 378 | 91.48 5.80 3,62
(cm)
BMI 661 | 21.36 312 | 378 | 24.93 3.19 —17 .54
AHR 661 87 05 | 378 1.04 0.4 —55.2 7
WAR | 661 88 04 |378 93 04 —19.7 1
WHR | 661 77 05 | 378 97 06 —55.05%x
WHtR | 661 44 05 | 378 59 06 — 42,68
AA] i‘j’%ﬂ] 661 | 13.06 101|378 16.12 1.27 —40.08
/n‘jﬂ] . . . . . ***
oJtjo|=
°°/J]Ea] 661 58 04 378 61 0.4 —15.21 s
Fol=H
661 | 17.02 155 | 378| 16.72 1.62 2,93
[E5A
B HRE
@54 | 661 69 05 | 378 84 0.6 — 40,48
/3En])
dolHRE
(o)A | 661 65 04 | 378 75 09 20,32
/FggeAu]

**p< 01, *#**p<.001
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E 4-6. 20the} AFANY] ARG WE SR g AFA| zo] Hlw

20ch&RE | 20uhH¥REE | 70uhERE | 70uhREE | 8OAERE
(20-24) | (25-29) | (70-74) | (75-79) | (80—85) F
n=357 | n=304 | n=127 | n=119 | n=132
71 [160.94(5.22)[160.83(4.91)[151.09(5.06) |149.31 (4.86)| 146.71 (5.39)
(cm) d c b a 539,67 wxx
1’5 54.99(8.43) | 55.76(9.40) | 56.89(7.86) | 55.83(7.93) | 53.75(8.33) |  2.57

.| AFEA | 7090(6.97) | 72.48(7.97) | 87.98(8.48) | 89.22(8.45) | 88.68(9.02)

243 iﬂ(if)] - - 279,59
s | 80.72(7.58) | 81.74(7.97) | 95.01(7.39) | 95.19(7.78) | 94.97(788) | | o
(cm) a b '

JolE] | 92.67(618) [ 93.14(6.07) [ 9210(5.49) [ 9127(550) [ 91.08(6.00) |
(cm) b a ‘
21.22(3.04) | 21.52(3.20) | 24.88(3.05) | 25.01(3.12) | 24.92(3.39
oM (3.04) | (3.20) (3.05) | b( ) | GED)
a
87(05 88(05) | 1.03(05) | 1.04(04) | 1.04(04
AR (05) | .88(05) (05) | b<)| 0D | i oums
a
88(.04 89(.04 9204 9404 93(.04
WAR (04) | .89(04) 04 | ; ) | 93000 —
a
77 (.04 78(.05 96(.06 97(.06 97(06
WHR (0o | 7809 06| ; ) | 97006 862.76xx
a
44(04 45(.05 58(.06 60(.05 6106
WHIR (09 | 45009 ; ) (0o | 61006 526.61 %+
a C

A2 | sagsd | 13.01098) | 13.13(1.04) | 16.56(1.11) | 16.11(1.18) | 16.66(1.27) .

[E5FA a b c d '
JolZa | 58(04) | 58(04) | 6104 | 61(03) | .62(04) 605
/7 a b '

QJgolZ e | 17.05(1.49) | 16.95(1.64) | 16.33(1.50) | 16.70(1.59) | 17.19(1.66) O
[ b a b '
SWBE | 69(05) | 69(05) | .82(06) | .84(06) | .86(06)

e 452,70
/s a b ¢
JuolEBE| 65004 | 65005 | 73009 | .76(09) | .77(10)

CERE] 151,56
/o1 a b ¢

*+p<,01. #++p< 001, Scheffe test results a<b<c
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[e}xe} = U170 ,
Fode guo] o] nPolHe AFHW W AolF B e AR w

=S AR ELODZE QUG ey wol@dEE Y- gelvnl(ols el
0.447, p<.01) & ALstn BE Z¢, Uvn], 5, AL, A5 2D AxE=T) §o)s
AL HEhA] stk 5, 7l =49 w0l B e vEhle slExol,

L EARG WS AR JFS el e B9,

S BE w2udE gl SAMCR Fost Az dlew (p<.0D), ARHE
SEE 7 ARIAE Fols AdAS 0.7~0.9 2 A8 =4 UERITHELO0D).
53] SyEd-lareslaE=ul =950, p<0D)’ eEd-—vEd (r=.909,
FslglEd s (r=911, p<01)’ ¢ o] HRyd =9 3t
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SlYEdl—FEEdl(r=.645, p<O01)’ , SlgEd—dHA=u (=595, p<0D)’ ,
FelEdl—FollHAEd =516, p<01)’ , F=d—d5F = (r=.487, p<.01)’
TORE AL dEhged,  FelEdel AXEdelel ddAe Ae
e —-AYLEY =800, p<01)’ , ‘FEd-—HZEAEH (=715, p<0l)’ ,
FYEU—EE5EY (r=.583, p<01)’ =02 yeht AZRolA Holx AR akA] 9
EYrSs sEEuel ARTEATE HAF dolds AEE BITE old AL
selEe o] ARMFEY FE sReEdUwE W JuolEdl I AR A,
UngEoME FUstA depdtt olE B3l AR Edle dnbH o A Sk
Aol lom, AHEARE A EHe] Tkl wet Srleht AREE FelAs
s A AR S AU A5E & 5 itk

AHE AFE AvEd, J9895 e AU 2 ARSIEE Altel] o] &y
A, vduEgEe] AdHAe APFelERE olE  awstelol etk 1y
A7VEHds aEsitets s ATEE,  SEEdE-SEun = foet
AFES A & Folsh s Bvh =755, p<.0l).
JolAEEY Yo HHEEL 27t dolyn], drkuluel feleh o] glglom,
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53] ARM-EEdEg ot AT 0.7~090<0DE &

AABAE B 53] EEAWUES FA A7E dehle FER e
FFe Ve FEY =2 AHAE et 5RAES §2lEw (0=.883, p<.0l),
mj =2l (r=.852, p<.0l), ¥l 5l (r=.836, p<.01), JEolEd (r=.787, p<.01),
U] (r=.807, p<01), ®YH](r=.670, p<Ol), 3FFFA(r=.861, p<0D),
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¥ 4-7. AZPEE 353 WHR, WHLR, BMIS] &3]

35 WHR WHIR BMI
7HaEd 591 755 855
A7) 5 6915+ 842 878
ko= 686 836k 870
Bk 898+
e 2=y 7045 855k 863
v 57T 810 862
B 766 896 848
) 6475 831 867
REEE 668 828 8405
LB 357 593 706
BEIRAE= 546 579 A9Y
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aFo el Aol wEt S| Akel7F veh=A] stetsr] flall, 2009 dEel
¥ ORAGYEE TrEE uwsl Ayl wet 5 A oR ngoy dgdE

Bl 2495w A5Ae] g RN ANl BAATE B 4-8,

g

BAAT, Folgme sl9l Heel BT AYIF 1+ 3

r:LJ

zfo|7F EAZ O R

47 ":I'H--i _-\._.":_.I.!E _.:!



BEe Btk olEEd aEolde] A udPIECR dE J|7h FopAH, 7|17t

_IOL
i)
i
0,
T
uf
2

ol

i
2
o
il
+
S
_o|L-
X,
W
A
=
rr
PO
o
off
%
&l

i
L
1o
>,
o

N

>,
=2

o,
2
>,

U5 A g, dHAEAE A A BuF el AP aE] e
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80 xRl 70 iznlel] ulste] SAHOR  folshAl A Aol ERdTH
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AEs UERE 3le Estel HSES Wl ol HuklwAAet uule] fAhE et
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AGaFel wE Feldh zol7h wAER dskth o= 317
A= oA FAL AoiArt aEoe] AFaE 1 AolE: WA E3he
opujgitt. YuEE oAl wiRA R oJdelun], gokeuulE Alst sejun], wijun]

T AIE YR Alelrh EEA kel HE- uH|e] HriArE Ao d o]
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o =y 9 ERE

SR ES vepich s, A, slElunle] dojxlelx aEolde] AFIF
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EUAFX Y A WHIR 2 #1213 WHR, AHR, WAR ollX d351&F 7 #28t
zfo]7h MEAEF] okgkrh, WHR 2] -9 70 o9t} 80 th&Rt 15°] 70 tiZRE1E
nste] folsAl & gk JERSIt ol o] A4S 1AHIFISFE Jlelde
Eo] mEyMol JIME HAFErh 53], JWolEdel gt d@Ede] wiE
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rUlo

RS WAkt QloiA At 50 Qs "ol W JuolEdlel sk 149
HES Yehlls AFAE olgshs 2 Huh FAE nkdshs 715 o]gshs Zlo] ¢
TS Uehdth T8k u3ojAd o] FE Al EAo] ARSI wE 719 7HAo)7]
witel], A-g REdSths Aol 1ol BR-FEE vehlle X524 WHLR ©

iﬂ*é%iéxé 6&%‘0’] 7(:)]_0'__ iﬂX]H]—%]:’ __Efl:l ]H]'% RN
2ol 2 LA kkth 1Eeln Breta delEEEolu WHR 3} o] 91419 nle-S

Uehlie A550] Amd Aol2 noltke 2 1l ), o] urks RE Pyl

WEEAdGolFA-FA  FEe A, 70 dE:etyp ko] 80 thEN:
& vlE FolsHAl & s UeERSIth s o] SHeoM o] JdHo] EEHEE

omlaty] wiell, olEFel Fodel Ay ndHImdss S YHole] =45t

BMI 9 A9 4§ ngoldel A9aE 2 #o3 Aolg JehiA sk
gso) AGATANA BRI 2R JlEoR B
Aol B9 BMI 7 o] wE AolZ Wi 4 glomm TP Wik ek
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E 4-8. 1Y dBRD 3 wo/=A/FA/AHZE Ajo] vlw

70t)ZRE | 70Ut | 80thxmE
(70—-74) (75-79) (80—85) P
n=127 n=119 n=132
. 151.09(5.06)(149.31(4.86)|146.71 (5.39) o1 035
EolgE c b a |
(cm) 91.90(3.81) | 90.82(3.70) | 89.54(4.08
cm #2]s0] ( )b ( ) ( ) 12,0355
a
EE49 34.87(1.79) | 34.82(1.89) | 34.70(2.09) 27
7V&Ed 90.40(5.88) | 89.80(5.58) | 89.01(5.95) 1.84
A7IESEY 94.71(7.41) | 94.88(7.39) | 94.11(7.87) .36
A7EolElEd | 83.45(6.30) | 84.47(6.61) | 83.43(6.56) 1.02
32 &4 87.98(8.48) | 89.22(8.45) | 88.68(9.02) 64
H3=8]8lE ] | 90.40(8.07) | 91.57(8.53) | 90.88(8.85) 58
vi=Ed 95.01(7.39) | 95.19(7.78) | 94.97(7.88) 03
Aol =3 92.10(5.49) | 91.27(5.50) | 91.08(6.06) 1.12
=33k 52.78(4.20) | 51.85(3.91) | 50.93(4.04
g(aﬂo_, Yokalsy ( ) ( ) ( ) —
cm) b a
FE5=49 35.19(2.24) | 35.07(2.71) | 34.81(2.58) a7
22(2.22) | 32.40(2. 1.75(2.4
AT 33 b( ) 132.40(2.50) | 31.75(2.48) 19,9955
a
ZolALEH | 20.65(1.41) | 20.44(1.46) | 20.22(1.34) 2.99
R ANEY | 23.77(1.28) | 23.70(1.39) | 23.59(1.17) 68
HAZ=Y 29.76(2.50) | 29.58(2.47) | 28.95(2.81) 3,41
A=Y 23.90(1.70) | 23.73(1.55) | 23.57(1.75) 1.30
EEEZ 16.04(0.87) | 15.95(0.81) | 15.88(0.80) 1.20
32 25.18(2.92) | 25.69(2.95) | 25.89(3.05) 1.98
HISA) 26.76(2.94) | 27.12(2.90) | 26.96(2.89) 4.58
A Jgo) =7 24.89(3.13) | 25.37(3.22) | 25.46(3.44) 1.13
16.33(1.59) | 16.12(1.76) | 15.70(1.67
(cm) athasa ( )b ( ) ( ) 76
a
H|IZZS Yol =A] | 27.47(2.87) | 27.58(2.87) | 27.14(2.89) 82
GEIEE] 30.46(2.29) | 30.55(2.42) | 30.20(2.55) 68
B 33.29(1.82) | 33.04(2.02) | 32.79(2.10) 2.03
¥
E)] iast ol 33.89(1.70) | 33.35(1.64) | 33.15(1.77) 6450
(cm) b a
16.53(1.08) | 16.24(1.03) | 16.08(1.09
kel ( )b ( ) ( ) & T
a

*x*p< 01, #*x*p<,001, Scheffe test results a<b<c
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¥ 4-9. 134 AFAD 7 A=A 4 7[ER}E 2jo] Hlw
TOhZNE | 703 | 80ThzNt
(70-74) | (75—=79) | (80—85) P
n=127 n=119 n=132
S EIb RS 82(06) | .84(06) | .86(06) 0.30mss
(GERZ S EIELT) a b '
HHgE
- .80(.07 8207 | .82(06) 3.14
as | CIEA/ME) on-| (
A= JgolHAE .73(.09) .76 (.09) 77(10) .
- T T
(FGo)FA/dFolAn)) a b
Joe|HgE
= .99(.07 .99(.08 .98(.09 99
CaekesA gekeum | 007 (08) (09)
WHR 96(06) | .97(06) | .97(06) 41.99
= AHR 1.03(05) | 1.04(04) | 1.04(.04) 2.62
f],k WAR 92(04) | 94(04) | .93(04) 3.04
2
58(.06 60005 61006
WHtR (06) (05) 5 (06) 5.29s%x
a
InBody AR W (kg) 19.60(5.53)(19.70(5.17)|19.47 (5.72) 05
A
21{; BrRzug 89(05) | .89(.05) | .89(05) 02
o 1
AL HE2g o5 7.06(8.64) |4.69(11.30)| 1.75(8.83) 0.9
Y — 57 (cm) b a '
e BMI 24.88(3.05)|25.01(3.12)[24.92(3.39) 05
A% ke) 56.89(7.86)(55.83(7.93)|53.75(8.33)|  5.11

**p<,01. #**p< 001, Scheffe test results a<b<c
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E 4-10. 1394929 HeRl FES A% %Y dd
29 g sawsky | 3Rk | Loae
== E=E ] 858
FEol=d 833
Hekel = 831
FEoldH] 820
EISE] 776
aal 1 HeZ=H 733
A 728
BMI ¥ A &4, A A 715 10.75 66.16%
o e
A}Z]Z;E“T;%jﬁ& ol Aok 5 704
BEIEE] 675
BMI 670
ERAE 648
7 636
=) 625
v e ] 585
WHR 895
el AHR 805
WHR 644
SRR} e 638 6.18 11.71%
sE~-2lsetaEd 35 634
e s =) 604
Arksote = 587
FHolAHEE .860
233 AR 842
A=) Jgo) 57 714 5.96 4.55%
i, JgolFA 2l GEIRIEEEES 645
HF7] 613
Qol 4 e E e 867
FTorl A E 792 4.23 3.37%
AAEEE 29 85 759
1] O
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4.3. A28 H715 F3 134 vl ER

4.3.1. ¥Wi58E AE7} AT 9 HiEE

ol wiRe] fE A7 H7F Ay, 365 F 2957 (Al @A
80.8%)°] Hi7F UAE 5 oS VIEeE EREHIICH HAEEYol 1814,
AotlEETo] 144, olelEZE30e] 894, HEFo] 119o]3ich

AA el d AErh 7Rlo] IAFE dide] 1297, 6910] IAHA tiido] 954,
5%lo] UAIPH o] 71WoR AREA] wet Axlebd HAYAEE 8852%%

LFERRL

zw

- 7%X1294+6Xx95+5x%x71
Ao AA| DA 5=(%) = 88.52% = VET T x 100

2wl tiete] AAEZ e PA o ARSI ofele} Lek

7%X83+6X%X56+5x%x42

A =3 O]i (0 = i 0 =
A== LA 5(%) = 88.95% T x 100
- _ 7X24+6X5+5x%x7
Yol =& A E(%) = 80.61% = x 100
7 X 14
_ 7X40+6X%X29+5x%x20
ol =& UX (%) = 88.92% = x 100

7 x 89

7X44+6X5+5x%x2

7x11 100

o

B X (%) = 88.31%
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AA ==
AotlE=Ed 4.7%(14 ), BHEY 37%(11 B) £o2 B¥sa 52 & 5 Sl
ol Ba fElvel mHe BRLE= WArE EFSAY ol EES /499
s & 9o, Skt EEsAY 55 §lo] BEe 32 duAo® Ags
o 4 Stk {3 AT AEE AvR, AAEEEe] A% 88.95%FE M
Fom o]% olEEd 88.92%, BHEY 83.31%, SlolhEEd 80.61%= UERILL

ot AAEEYe] AHor TRV s FLE e duidle], olfEEIE

E 4-11. 339499 vinE £¥ B 24 A9E A7t QA= #E

TR | 69UA | 59YA | WA | fERE | UAE
A= (45?.3%) (366.(95%) (234.3%) (1%)%%) 61.4% 88.95%
ARIEES | (50 | ssren | Goom | a00m 1% 80.61%
HHEEY | (00 | 2om | c25% | 00w 30.2% 88.92%
BB | o | usew | asem | 00w 3.1% 83.31%
wA W | Goow | 1w | aoow 100%




] wxe v A 7F A Y
d ARl dAEE=Fe FxF 7P =4 UEREoH, oldlEEY,
HHPYo] o7 Bxy) vepstct ek vl-g3 Adk 7 mEolAde] A5
EAsR=A] £487] al dYERAHEA S AR Ay wlaa Aok 7 A
Folulst zlol7F Q= Aow yelth &, 4 3L uHode] A5y
# glo] AATE =23 3ol 7MY Holu], == §lo] WSt H] FHRATE {-3o] 71
2o Ao7 vhERT
4.3.2. BRAE 4 H|9x|S$e whE 1A vigE] 2)o)
e Hl w3l weF ERAYE 9 onvkd Xeke] xolE 24596
AYAFEAEA (One—way ANOVA) 2 AFSEA (Scheffe) S AAEIoH, o] =%E3
BT o wE vl AAdS F1skaA; sl
Ao AR R 418 4274 v SAYAE W d[H|Se] e
AT A, dEAREY, QQIRAS VxR gAY AP¥EALAS F Hrgshks
¥ 4-12. 13949 AFF w2 w3 X
A=Y |SoHE=EEd | oHEEd HEyy ZA
70tz 54 7 37 6 104
(70—-74) (51.9%) (6.7%) (35.6%) (5.8%) (100%)
70t 68 4 22 2 96
(75-79) (70.8%) (4.2%) (22.9%) (2.1%) (100%)
80tfzxt 59 3 30 3 95
(80—85) (62.1%) (3.2%) (31.6%) (3.2%) (100%)
A 181 14 89 11 295
= (61.4%) (4.7%) (30.2%) (3.7%) (100%)
¥ 4-13. 239N WlH3AG 7+ dF o] vlw
A=Y | folEIESY | olE=EEY HE Y
75.64(4.16) | 76.89(4.44) | 75.78(4.17)
57

77.09(3.98)

re
ol




vk SHE 0 2 ghuky]= WHtRI 38| HE &

o ® AMEEE MR ESl BMI, WHRE F718l] 243190tk dikEA 9l
AR E 4-149} 2k

A, R Adel wel EEANE W RE dlRkgEAsed AR
from|gk Aok vhebsith S BRAE 9 BE i) gho] mohel ket
|, of g, JotlEEd, dAEEY SR Uehd, uelde ninke] 4l
wheh B feh 2 SR eSO ik

FARoR Ak AAEZ=R SloklEEdol

=] AA gl T

T I1ECE FRES ¢ 4 Ak ugbA wlaEe uE s{elHEEe] Hugkio] Y
|5l wlste] wlwE WEskx] vk @ 4 Quk WbHe] WHtR, WHR, BMI,
ERAES] A9 dff3el vl dAEEY, fotEE3Y olllEEd, HEIY Al
IFoE BREo] seEFE vl&l] wla3de o3t 1Fe] WEsh ek & 4
pL=
ok AA wlRa Tl SlotlEEd o g, ARERAAEY ERAYE W BE
¥ 4-14. 1394 w5379 7 ERXEE 9 HRER|Gr xjo] Hla
AA=2E | foHIESY | olEES HE Y r
(n=181) (n=14) (n=89) (h=11)
FYAEEE .86(.05) .83(.06) .80(.06) 77(.05)
GEFA/ 32.39 sk
) b a
.62(.05) .58(.05) 56(.05) 50(.04)
WHtR 46.07 1 e
C b a
.99(.04) .95(.05) .93(.06) 87(04)
WHR 52.304xx
C b a
26.10(2.79) | 24.16(2.47) | 23.20(2.84) | 20.24(2.25)
BMI 33.09 4%
C b a
91(.04) .88(.04) .86(.05) 81(01)
Buus X 35.86 Lsexs
C a

**+p<.01. #*+p<.001, Scheffe test results a<b<c
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OE g EAsE SHel =AFe duisiel 9 ARTMIAEskA
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44. 313999 EHAFE F84 =2 R AT

7t wet wirde] THEET, Aol ol wEAth E=3 WHR,
WHtR¥} 2 Age=0] A9 g4 (iAo r JRuks vepdokd, S5AES

Hsaht, ARSAAE Adel vl wRARE SEEdg AU AsEs

¢ld A (Impedance index) S £ MRS SAsEE, x| 87]7)7F QAo H-2hw o]

Sl Hedl(RHEd, 2013), & el ARgE &5 9 AesS 3edoR w9
AL e HERY] el S B w2 ARl EAe,
=244 (multicollinearity) ©] 8- ok wlgbd o] tjst tjorozn EEHs=
ERANER AAsta, o Al 9 eRiEAME VxR IR Ads #
Higehs d5oR Ut WHIR, sl ES 242 ASiss Fsto] des]aesd=
silom, HlwE P& AR AREEE HWH R AlS, BMI sgsd, WHR=
ST Foleto] FrHAR] BT s ek BlFEA Ay B 4-169F 2tk



43 6719 5w

TE AR EEE BE 3

3]914)e] Fakel p<001 “e<ellA

FARCE fogon 7 AN A9A% @ A p00l FEN FAZCE

Fou Ao R YeRth ey sEEEE, WHR, A%
28.8% (R? = .288), 37.7% (R?> = .377) & = A
BERE
78.0%(R? =.780) 22 oz =/ yeptoy, o5
001= veht 3FA571

3|72 9] A 27

T3 BMI,
87.8%(R? = .878) ,
3|FAF7E 2H2t

HhHo] WHtRS

BMI:= .014,
Aaze] Il A9 9ee % 5 Yok

FRlsle] &8 342 77.6%(R? =.776) o] AeEs 7AH,

Aasz ESlsel Pk 74

gl

S AS5HFE Tyt A
WS ngir

aEe 2tz

—

1

AAIA Aol

STl AT 7428 YERt 3FAGTE AUAA FoAls wAlE 2AdsHA]

okt HALHeINE AR FAAST EARCR folmstiehe
sk 5o BAE EAREAE welslop s ol

A Hobd FeFelS

3 AAGF7}

o7 FHEHdog WHIRES o83t 3|92 (Y=.446+.742X) S HHAHE 4
RPow mESirh
X 4-15. EFANE F4 3HAY

S B t — value R? 392 F
WHtR 742 36.09%5#* 776 Y=.446+.742X 1302.41 %

2 HEE 443 12.33#% 288 Y=.515+.443X 152.79sx
A= 005 26.4 6% 651 Y=.617+.005X 700,225

sg]=d| .001 36.54 5k 780 Y=.443+.001X 1335.35%#x
BMI 014 52.98#x 878 Y=.527+.014X 2702.80##x
WHR 508 15.09#5x 377 Y=.395+.508X 207 .726%%x

TS BEALE, *p<001

AFHow EE® BRAME FY A9l AA 1YY BRAYES

Rigeh=A] glshy] flstod, argoddd 3787l thste] Al AES77](InBody 230)&
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olgatel A& BEAWEH, HANE FF HEAUE FAgel FouF Aolr}
5

A=A EASSITE 242 e t—w4E

AR =] ATt
X 4-16. AFESH EFAHET A FH#% T Aol 4
ARl | EE | 28R ANE t—value
InBody EHAWE 378 88 .05
BRAE 4 3A4 Y&k 378 .88 04 377 —-.024
InBody H7AHE (p=.981)
—anags g A v | Y

BEAAT} tzko] —0.0240]1 FolFo] 0.981%, Ax| EBRAwEy} 3924S =3t
ERANE 450 el BAIFCR foust o7t gl Aoz yERdTh uEbA
WHtRS o] 83 EXXE =74 3)A2(Y=.446+.742X, Y=85A5E X=WHtR)<

A BEAYES et A2 WE 5 Qv
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4.5 2 IIAE F3F 1HAAF e ERY FH HF

oo BEAUE R4 AF wHowM, Ame nEeld w@A 3049
SRUlElE A Ylslel BRAYE FIRS TR T, olF WuA A
BrAggste] nuste] ot EASHA AFAAL. e A 4323014 vk
BRAYE Y] BE Bgee] 33l A NPANANE BAA tehteA

45.1. A2 JFJAE T3 FEALE 44 HAF

WHIR 2l Ed/7) & ASHTE ke A4S o8t Akl A28 5ol
&z} 30e] ERAEE Az, A AAEZ=E7](InBody 230)S o]gsle] A&

BRAgE gl fOlE Aolrh QA FAs 98] HlEE (—RAS NS

o
A

A= & 4170 AAEISIC

WA (3ol —0.030019  folgre]l 0.976°% ueht A BRAWEY
]S Fe BRAE FH4 el BAKCE fovlst Aozt gl Zlo R JERT
mebd  WHtRS  o]8d HFAUE 34 3914 (Y=446+.742X, Y=5FAUE,
X=WHtR)o] Mz 1H IFx 30%S ooz o5 AHA EXAUES

el @ 4 Q.

E 4-17. A2 AL ARSI EFAEET A4 FHuU% T 2] B4

A 7 | EFEx | A= t—value
InBody EHAHE 30 88 04
BHEAEE 34 394 Yak 30 88 04 29 —.030
(p=.976)
InBody 5748 30 .00 03 "
—EEI g 34 372 Yk ' ‘
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Fojde] HRAE drel wE BRI Aol AR AFAIAME

sl yehb=Al ATl olEflEl b A7 sg7Ee]l didelsl|l arEel

3787 HHAYEI e HFFH HolEE olgsielon, Zh i HRAUEY

dror  AAEE3Y WnE A Wee H5FANE 87~.95909,

YoliEEde] AHIAH HolE BEAWE  85~91, olfEEI ALY HeE

J
il
N,
nq’i
o
o1
o)
~
B
of,
ofl
1o
>
o
)
Ho
rlr
OO
O
OO
\)
K
i
o,
o,
8
i}

¥ 4-18. viFEE B, FTEAE} FFHS

4 e I TR LR
AAEES 91 04 87~.95
HoklEEd 88 03 85~.91
olf=E3 86 05 81~91
A3y 81 01 .80~.82

b A7 HAee ol ARA} 4AlS WiEE F WAl st Aelshs
PHS AFWAAE AHgRThE, ole] §3o] BFo] H- AT uHT 5 o
ek, wepq ARl 2 fHow BREE el oe Boge Tows ofel o]

SEHE B4 A9 oln 59 Al BB SHE MR A veld 5

oy
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Abstract

An Analysis of Abdominal Obesity and Development of
Abdominal Type Estimation Model

for the Elderly Women

Lee, Jooyeon

Department of Textiles,
Merchandising and Fashion Design
The Graduate School

Seoul National University

The object of this study is to analyze the characteristics of body shape and obesity
for Korean elderly women, to examine the applicability of various obesity indexes and
develop an estimation equation for the abdominal fat percentage using the main body
dimensions and indices that show the body shape characteristics of elderly women. In
addition, by verifying the abdominal type classification according to the abdominal fat
percentage, the tendency of the abdominal obesity was presented. The results of the
study are following :

First, obesity indices of 378 elderly women aged 70 to 85 and 661 women aged
20 to 29 were compared. As a results, the BMI of elderly women was mostly
distributed in the obesity rage differ from those in 20s. In particular, WHR, WHtR, and
WC, the central obesity indices, of elderly women were mostly distributed in the
abdominal obesity range. The elderly tend to be obese compared to 20s women,

therefore, in order to understand the body shape of elderly women, abdominal obesity

91 M T



should be considered as essential factor.

5 anthropometric items and 10 indices of elderly women age group and 20" s
women age group were compared(Early 20's : 20—24/ Late 20" s : 25—29/ Early
70" s :70-74/ Late 70’ s :75=79/ Early 80" s:80—85). As a results, the elderly
women age group tended to decrease in height as age increased. In addition, the
proportion of abdomen to other measures and flatness rate of the waist level increased
with age. Therefore, it can be seen that as the age increases, the horizontal section
shape at the waist level changes from ellipse to circular shape.

As a result of analyzing the relationship between obesity related items of elderly
women, body circumference, width, depth, BMI and obesity indices tended to be
increase with obesity tendency regardless of height. Abdominal fat percentage and
WHtR were highly correlated with the trunk circumference and were found to be

useful as an index indicating the central obesity tendency of the elderly women.

Second, by using 17 measurement items and 8 indices related to obesity of elderly
women, this study extracted the common factors that constitute the obesity body
shape of elderly women. 4 factors were obtained from the result of the principal
component analysis, which are ‘Factor 1 : BMI, Body fat and circumference of the
trunk and upper limbs’ , ‘TFactor 2 : Indices related body circumference, waist ~
underbust circumference’ , ‘Factor 3 : Flatness indices and abdomen, hip depth
items’ , and ‘Factor 4 : Lower limb circumference’ . The Factor 1 accounted for the
largest portion of the total variance (66.16%), indicating that the main obesity
characteristics of elderly women's body shape were ‘increase in body fat and body

circumference due to increased visceral fat” .

Third, an expert visual evaluation was conducted to classify the abdomen type
using 3D body scan data of 365 elderly women. The type of abdomen was 4 types: full

protruding type, up and down protruding type, under protruding type, and flat type, and
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7 experts were asked to select the appropriate abdomen type of each 365 elderly
women. The analysis was carried out based on over 5 experts agreement. The overall
agreement of visual evaluation was 88.52%. The up and down protruding type's
agreement was the lowest at 80.61%. This means that the up and down protruding
type is the most difficult to classify visually and there is a characteristic that is mixed
with other abdomen types. The distribution of abdomen type was in the order of ‘full
protruding type (61.4%)" , ‘under protruding type (30.2%)" , ‘up and down
protruding type (4.7%)" and ‘flat type (3.7%)" regardless of the age of elderly
women. It can be seen that the abdomen of the elderly woman in Korea is mostly full
protruding type or under protruding type, and flat type shows very little distribution.
As one—way ANOVA results, The abdominal fat percentage and the obesity
indices (WHtR, WHR, BMI, flatness index of waist level) differed according to the
abdomen type. The abdomen type was changed in order of flat type, under protruding
type, full protruding type according to the increase of obesity degree.  ‘Up and down
protruding type’ has a tendency to be classified with other types in post—hoc

analysis, and there are characteristics that are mixed with other abdomen types.

Fourth, abdominal fat percentage correlates with obesity —related items and index,
and abdominal type can be classified according to abdominal fat percentage. Therefore,
this study constructed a prediction model which can estimate the abdominal fat
percentage through some anthropometric items. The dependent variable was set as
abdominal fat percentage, WHtR, and waist flatness as independent variables. For
comparison, a regression equation with weight, BMI, waist circumference, and WHR,
used as an indicator of obesity, as independent variables was added. As a result of
considering the influence of explanatory power and predictive variables, the regression
equation (Y = .446 + 742X, X = WHtR, Y=abdominal fat percentage) using WHtR as
the predictor variable was selected. The explanatory power of regression equation is

77.6%. For verification the regression equation, the difference between the actual
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abdominal fat percentage measured by InBody 230 and the value of regression
equation was analyzed and there was no statistically significant difference. It was
found that the regression equation using WHtR (Y = 446 + 742X, X = WHtR,

Y=abdominal fat percentage) reflects the actual abdominal fat percentage.

Fifth, data of 30 new elderly women subjects were used for the verification of the
regression equation. The difference between the actual abdominal fat percentage
measured by InBody 230 and the value of regression equation of 30 elderly women
was analyzed and there was no statistically significant difference.

In order to verify whether abdominal type classification according to abdominal fat
percentage of elderly women is the same in new subjects, abdominal fat percentage
and classified abdominal type data of 365 subjects were used to give a range of each
abdominal type. Each range of abdominal type established Based on the mean and
standard deviation of abdominal fat percentage of each abdominal type (full protruding
type : .87~.96/ up and down protruding type : .85~.91/ under protruding
type :.81~.91/ flat type : .80~.82). Afterwards, expert visual evaluations were carried
out on 30 new elderly women subjects. 7 experts were asked to respond to each of
abdominal type of 30 elderly women with a five point — Likert scale. The conformity
between the type of abdomen by the expert's response and the type of abdomen
according to the abdominal fat percentage range of each abdomen type was confirmed.
As a resluts, 24 of 30 subjects(80%) were conformed, and 6 persons discorded,
indicating that the type of abdomen was classified according to abdominal fat
percentage. However, unlike the other abdominal fat percentage range in which one or
two predictive abdominal types are presented, the abdomen fat percentage ranged
from .87 to .91 is in the range of overlapping of the three abdominal types. In addition,
the number of subjects in this range was 15, representing about 50% of the total. In
this case, it should be judge primarily by the range of abdominal fat percentage, but t 1s

necessary to consider various aspects such as 3D body scans, body silhouette, and
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body measurements. Subjects with inconsistent abdominal types had mixed features of
multiple abdominal types on the human silhouette. In addition, due to the
characteristics of the skin aging of the subject, deformation of the abdomen due to the
measuring suit appeared and confusion occurred in the classification of the abdominal
type. Therefore, it is necessary to study the differences and the evaluation criteria of
each abdominal type. Furthermore, additional research should be conducted on how to
improve the clothing fit by reflecting the characteristics of each abdominal type.

In addition, in this study, the deformation of the abdomen by the measurement suit
caused the analysis of the abdomen of the elderly woman difficult. Therefore, It is
necessary to discuss how to deal with the deformation of abdomen caused by

measuring suit and improvement of measurement of elderly women.

Keywords : Elderly women, Abdominal obesity, Obesity index, Abdomen type

Student Number : 2015—-21721
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