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35 Q&Y HOMA-TROIA &by

A7l A A8 TG 24, 209 A4
F A% A&d AP BAZ 9k Aoz

Uﬂ of Btz A H7] ol n A el Ad/del stk A4 H7] A, o

o] 93lo] AAF AATAL 71 Ao

2l H
B3 9 4A ZRIPS AL 9T F&

Foof: nt2 v, ARFAF, AT, 5 A4,

A &

At el e Aerled] Tay) FAsee &

F1d 2015, 04. 30.
=5 Y 2015, 05. 27.
AA 844 :2015. 06. 01.

* Az AgkA o]kt (mlee @khu.ac.kr).

(n=22), 28]z dvk)gk

NAFA, A, 7 A4, :LaL #8 AgA 9] 2o

011*1 °é% E¥Y éﬂ e ogd 2o 1) AT #EE RE WA Al Ag 7k
o o

Dh* (ZB3(ohetn)

1> ot
O, ox
R )
ro i

A
L.Uorﬂjg

-0,

o
)
w
9

o e
c
oX

ot

o
= 8 oo
gg
(A
2
SR

w H 2

ol A7elAE 2008 14

q oE, S =
oy
|o

s iU

Fﬁm

»—ANO—’
Lo

o

=,

o,

r

< 1y
ME
1z
o
ol
32
u)
o

ok
N
o,
N
N
v
EuE:)

g
To7 ‘JrE]r 1‘/‘r. 2) SopslEge

:{o

°‘°‘Tﬂr 3 45 Ady add e ‘?*;‘LMW Al A JOﬂ v*‘ﬂ 7‘4017} UrE‘r‘)'ﬂr =39,

DR
AT+E %3}01 J’_Z]ié%ﬂr
g

of e Beleka &u Aol AsARAT, AL
Fool gas R Aol 40 vt ww A7 A
§02 B sl M A AE 5

o] ZihslA 4w e =A (H5A T vk <=, 2004),
A A A (body mass index: BMD$t AAWE
(percent body fat)ell €ste] HH €t BMIE 7|+
o2 B A A vigt At o hHog 5
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(WHO, 2012), =] Zfelle 49 o9 < (normal weight obesity) A& 7H4 <1471 Z7ket
28%7} Hlwtel] dFEE Aoz HuHrHEAEA A = et
B2011). npE Hnke BMIZF 4oz o84 AZo] 34
H] ke @] 9PAQ FAC IXE Aol ofy, Ao HolzA Wk Z&Fo| A3 AR g0 22 FHE
g Agke] 0 Yle] "tk HellA 1 444 ou]gt}H(De Lorenzo et al., 2006). o} v]gke] 73
i zict. Hlwhe 5 F4A Y (triglyceride: TG) 2 A S Aoz I Bo|y] Wi Az EA7}
e g Zg~HE(low density lipoprotein g Ao A4 4o (e 5, 2009). 12t
cholesterol: LDL-C)9] &7} ZI8x U=t S5 Hate] AA o] o m o AdH
2# 28 = (high density lipoprotein cholesterol: Agke] YY)t SUleE AR dEA JJoenz (g
HDL-C)<] Lig} 22 o] 3A A dF (dyslipidemia) A& 9 AAn] 2006), Et BT S EA A HE]
3 A A (HE s kA, 2003). obge] Rk F& JHQ nkE BiRk A BRte g Qg WAl A
1ME Fsla(Bramlage et al., 2004), 9l&d 738 BAE W st Q& 7hsAdol A of9f #
AdE A A A28 TRH S s (B84 #3tod Ruderman et al.(1998)& w2 H|§kle] 7
,2008), 2t AdRASe] FHE TR 9k UM TS fEshs gAY S Bt 9o
nAe AeRZ 48 Arh(Aviva et al., 1999). o, WA o] B, g Aded AL Hole &
H gk Q197 A|&A 02 Frteta Sl 7kt nhE Auk ¥Rkl 2} fAbeE 7] A E YERdt e o
Az i A o Ref| thgk Azl 7wt A< 3k th. Di Renzo et al.(2006)& wp2 Blgko] AA]
F=3h Aol B St A v s, 2004). 3 S A Lk kY ThA Afo] & HolA gk Qled
Qo gigh v]FdAR BN 1A & Rt #JESH gt BFunt 5o Y4 EAE fAst
2 g3 JeH o7 7S we 59 A tholof A Btk B 3steet. oo Hste] mhE H|wke] A5
E S dFsATE 99eg Feaiglon, o]ye 5 A% 7ol =3 tAF 289 Ast 2EY
e 20t AGAAA FEHAA Uehdrh(d g3 o] ¥y 9¥lo] Z7}kE ™ (De Lorenzo et al., 2007),
I AAm], 2010). 53], FEvet 2000 489 A5 AAEO] W& oA Hlste] AduAgow AT
AL A&7 #9d FH] 5o B4 o7 9 rd that T 7}%*3 o] oF 2 2uf E=& Ao 7 Yt (Oliveros et
o] o RE Hotel=d oA AAA JEE , 2014). ob&d] whE Rk A2 H A oA Hlgt

o} FaA Aol oEae Aol AH(FLY T, 04 el AEAA moitty Hud w9tk
2009). &, B3 A < 2 (Irwin et al., 2005). ©]/dolA A& vle} o] n}

st w7E A ~ . 2 u)uto] ok wwk RAIQA A77e] Thd EAA
Aol npew, da?ﬂ— ELEERES 0337- 291 X SYEaT U bl AN, F ATolA Tha
G2 5 A o dete] tEy F @ gl A% AXES ¥nd AT REee] ojdl g A7t
BMIZ} B3 19.3 kgm?o& 7 ;%% »} 222 Ped Aol

Bl gta Qlalate] AlF 24 & elE ko] o]E ool WeE sl J1&shH, e ke 93
w2t & 73 =9t (Wardle et al., 2006). o<+ 2 Ao 7 dRE] Ho|e o] f 2 H|Te R Q1AE7] ofH 5
o]l ArRZ Hgo R QAsE FRAQ B AAT  H, AAARFY 94l gle Ao Azte] 4Tt
A A2 Aok gelele] LulE Wo R JFS & 5 20t = Q1A AntellA 71 A7E A7o] 7] v &
A7 5}, ©A] 9 gA el Bgont A Fake] ARE of n& Hlvtole} strjegte A3 EAZE o= e
A e Amsl A ofsh o], &5 BF AAWA KaR AAY] ofdth et vk MR
3 RAAG thololE Who] shtEmA g o A AES ANsa ARE Grhdtel, ofg it
d HolAW Al AAFEES we In spe wy VWAL FEIH vlwetaA s wHol WEA Ha g
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Ao 2 3dle] nlE vuke] Hzﬂ/ﬂ S yetsls AF7t 2
gettha AgEn BSo] =y 200 /49| vhE H|Y
RI7F FA e Hldte] F7HE A2 VEh] Wil
(Zqé 2009), 20t AN S dF o2 sto whE Hink
Y 99 Hrkete =0l d AlA
TA & ﬁoi AtRE T wheba] o] oA
fH e dde V‘EW-’FQ} AR GEl

A 7 T A4, aga dsd A
S Hlﬂ =4 HJ} F D% °o]& E3to] vHE H|

kit
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AT CHAHRE

o] Aol YdAtE GEAl AF <1 200 14 60
Wo2X De Lorenzo et al.(2007)¢] 945 Fu3d}
o] 1) BMI7} 24 kg'm 2 o|8le] i AAHE0] 25% ©]
kel A4 ek 257, 2) BMIZ} 24 kg'm 2 olato] 1,
AAEC] 28% ol’dolwAl 40% olstel mrEH|RE
o227, 12la 3) BMIZ}F 26 ke'm® o] dolar A%
0] 30% °l’delHA 40% okl Ldukgk ok 13
Bog P G Power 3.1 ZR2I#S o] &3t
of e Ha s e 47 108 22 g
Wt Addd $A BE diA Al Ao 543 dA}
of thste] AHstgla, o & olaleta AEAH o r AT

o AeldtaA e AE AAEINES we F o

E 1. o7 chaxtel MxE S

Foll gAHEE k. AT A AAH SR
(& Dol ANE sk 2t

of AFolMe F4 e, vpevT Hd, aea o
Hha Rk Feke] A R 2ol A, d3 AE, 282l
=9 AP vla BAGH. o dFeld ST &
=3 A 4 P2 e 2

Al (Samhwa, =) & o] &
zd?‘}” AIA A& (CAS-150,
gatart. slgsEde
Ho|Sat o] Yuu
T7P¢E o] EoldA s, o9
ol =¥ H] (waist hip ratio: WHR)& g &8 S 9
ol 2 vl A&tk AAFAE H7kstr] 9
sto]  AQE BA7](X-scan plus I, Jawon
Medical, d=)E ol&dtd AALE(%), AALE
(kg), AATZF (kg) & Z5F(kg) = FH8%H

|

= 6

AR E AbEat] T2 *}%‘cﬂh ¢4 oS é%ﬂ o}i’i
T2 Hrkeb] fste] SlgYe7E 30%

FAEE B7lsk7] fote] Solslaed

5715 AAlEit BE8 e Wrteb] S8t =

el A, =g Frkebr] $std

HelH 712 AAsten, RIS ks 9

ok AAE 7L

£& Fusei

wal e 34 ohgn g Qg P
AR () 22.12+1.86 22.777+2.02 22.64+2.11 .504
2178 (cm) 162.78+5.37 161.21+4.63 165.45+4.25 .073
A% (keg) 51.13+4.10a 60.61+3.33b 78.25+10.26¢ .000 ***
BMI (kg'm™) 19.29+1.14a 23.27+1.04b 28.48+3.21c¢ .000 ***
AALE (%) 22.50+2.51a 29.24+1.79b 34.95%3.10c .000
*** P(O0L: a, b, ¢ THE sl T 3t foIg Aol <lv],
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ol x|t A o st ded A3 A4 (homeostasis model
EE U3 1247 o]} 25 AHE A dH assessment of insulin resistance: HOMA-IR)E
2 34 B9Y o4 8A] 7 A@ A &3] 3084 ¢F e
e A T AP FosiGitt. 138 FAPIZ g
Z4® (antecubital vein)elAd 9L A3 H, 3 xt2AE| uhe
S AEA @ dnt FH 30% o) AR
% 3.000 rpmC.E 1587 AR} o]z, 9 o] AFoA A& A SPSS PC+ for windows
QeeE Fuold @4erum) s gelsiga, o 4 (version 21.0) $7 SO v, 4
Z9 B AR -80°CY & YE1d] HAso ol A2 7F FEHR19] Ve SAEE Bt (mean) 2t
W (2)Gel 2tk oF et BAselth EFAX(standard deviation: SD)=Z A|AIsFA T}

- 1 2] x| = al 1o a];

% A4 WloR TG, TC, HDL-C 2 LDL-CE 4 7;;% a9 B2 el u%;}ﬂ i;}@} A L
H. — 2 A 3 2

omn HAMEH|= Modular analytics (Roche, % (one-way ANO_VA) & S, A A0 fef2

zZtol7} e A% HAaFA W (least significant

olgth. TGE TG A% (Roche, 549)& AH&3t
B39 TC= cholesterol oxidase o] &at difference: LSD)< o] &at] AL HASS AASIT
Mo Qa2 do] BB glo] ErE 2As BE B4 B4 fo94E(a)2 0.052 AA 4T
HDL-C 342 TC9 23 ¥h & 784
91 A7AAQ vt B AEIA o] 29 218
S o g3fe] LDL-C 5& 27447 F HDL-C 213 A7 Az
4t} LDL-CE Friedewald et al.(1972 2
ol gato] A&ttt o]t 2nE EdlE U
24201 TC/HDL-C ¥]&, TG/HDL-C ®l&, 282
LDL-C/HDL-C H| &< 2&319
oed AP wloz FPG(fastlng plasma

>
-
Ob ek
0

me

(

of
and HE
(i _12:

_EL

b [o Lok

ﬂmloghmonﬁiﬁm_&m
o
2 of r

MRT MOl Hlw

Al et 7h) AARE(PC.001), 321=d(P€.001),
Fdol=d(P(.001), &-AdielEdn(P(.01), A

glucose) ¢} FPI(fasting plasma insulin)& #4138} AHEEPC00T). AXHEEP001), Elm 2%e
O O . N (¢} T [}
AT FPOS enymatic assavE el EAA2 (o 1)) goigr sjel} vepste. 2wl
o FPIE 39 (radioimmunoassay RIA)&
ool BAHAT slad 4GS BAs] e ST AT R 32, 2 24 ) ¢
O] [¢) O]'oﬂ T’:"‘IO]'/V\ . LEL. Z‘1 v o= '107]—0}7] Ho}—O:] }\1 L]’F/\I'I/LI:]' :Z
- b3y aL
FPIZ} FPG 4XE Matthews et al.(1985)2] 34
E 2. BMIet MX|LE0] mZE AMAMFHe H|w (Mean=SD)
Me ik F P
e A% Srevd T
A A W& (/) 22.50£2.51a 29.24+1.79b 34.95+3.10¢ 113.869 .000 ok
32l &4 (cm 68.27+£3.66a 76.78+5.91b 87.63+4.17¢ 66.216 .000 ek
FHelEd (cm 90.94+3.18a 97.87+4.04b 106.35+4.87¢ 62.825 .000 ok
32l gdgel s Eﬂ‘j] 0.75+0.03a 0.79%0.05b 0.82%0.04c 11.426 .001 o
AR W (kg) 39.58+2.5ba 42.85+2.08b 50.66%4.82¢ 53.833 .000 o
Zﬂ A (kg) 11.57£1.98a 17.75+1.78b 27.58+5.78¢ 110.034 .000 o
5% (ke) 36.65%2.33a 39.40+£1.92b 46.23+4.26¢ 49.472 .000 o

** PCOL, MMM PL00L: a, b, e BB Il Je 3 /@ 2ol 2 o).
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# 3. BMIet MX[UYE0] wE Mo v (Mean+SD)

wel #e F p

A% shevs L

49 (ke) 25.54+4.60 26.9044.39 27.65£7.00 .806 .452

L e7171(3)/30%) 18.48+6.28 18.14+6.56 14.00+5.98 1.621  .207
SobSlE S 33 7] (cm) 16.23+6.64a 18.06£7.59% 8.95+12.69b 4459 016 *

S8 FAEAMT(Z2) 28.18+25.88 34.03+23.08 19.78+24.17 1.250  .294

9 FnEAT)(2) 36.32+31.70 35.87+21.13 32.09+32.17 .092 912

A A= E 2 7] (cm) 151.28431.09 149.86+19.69 136.73+29.96 1.189 312

Apel =2 (3]/202) 32.24+7.93 33.7745.63 30.82£9.39 .614 .545

* P05 a, b OHE @aple e 3 fog AjeolE 9w,

£ 4. BMIgH AXYB0| ©E ¥E X|We| B2 (Mean+SD)
we) i F P
EK il < yhu)

TClng - dt) 155,96+ 26.78 176.14+31.120 18145526395 4361 017

TGlng - dt) 68.16+31.84a 7805+ 3693 10927464560 3779 029

HDL-Clng - i) 67769350 66.3211.94a 56.91+9.80b 4303 018
LDL-Cng - d¢ 1) 101.83£2991a 125.4329.14b 146403750 8550 001
TC/HDL-C w] & 2.33% 47a 2.70+0.47h 3274071 12300 000 s
TG/HDL-C ) & 1,04+ 55 1.19+051a 2.00%135b 658 003
LDL-C/HDL-C ] & 154+ 55 1.94+0,52 2.67+093¢c 12300 000 s

TC: total cholesterol; TG: triglyceride: .LDL-C: low density lipoprotein cholesterol; HDL-C: high density lipoprotein cholesterol.
* P05, *f PCOT, *F PCO0TS a, b, ¢ ThE Ele Jo 3 fod AfolE onl.

Azl bz o, ubilgh g, sl e, 1eu 44 ge +
o8 YeEWth(E 4, 29 1)
ol Beto 28l7] (P(05) & A9 8 WIS e A
A% ol 593 Aolsk e SUTHE 3). :
[ *
220 ’—¥
g3 X2 Hlw “

RE WQlolA Al Fe Zhofl £ g 2po] 7} vrERiTE
TC(P(.05)% LDL-C(P{.01)& #73 Hdo] nt2H|
T et dubn|gk Gedel] vlgted frofahA wHA ek
wtt. TG, HDL-C, 223 TG/HDL-C ¥|&9] 2+ = R
A Ak mpEunt ok el fold Aol 7k 91 3 1. M FEbzk TCel BT (* P(.0B)
o, o] T FuF} dwkaet ek 7he] Fofdk Apol 7t
UERTHTG, HDL-C: P(.05: TG/HDL-C H|&: N
P(.01). TC/HDL-C ¥l€3% LDL-C/HDL-C H]&¢] ===
A5 A e gbel] B frol gk 2k (P(.001) 7 UL #olo| A A Aek 7hol] G038 xpo|7} LRI},
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= 5. BMISH Mx B0l me olsal Xael bl (Mean+SD)
ol
o B s e F P
FPG(mg-del) 85.80+4.80a 87.27+6.67a 93.09+10.76b 4.306 018 *
FPI(/IIU'IHE{) 7.67+2.97a 10.03%4.32b 13.63+4.34c 9.540 000  ***
HOMA-IR 1.64%0.69a 2.18+1.01b 3.12+1.01¢ 10.792 000 ***

FPG: fasting plasma glucose; FPI: fasting plasma insulin: HOMA-IR: homeostasis model assessment of insulin resistance.

* PCO5, M PCL00L: a, b, ¢t THE ol Aw 3t frold Aol

FPGe] A% 474 Adta} vp2u) vt A ol = frof et
Aol 7k gl o, o] T Hekd} dwkHint ok 7ol
ogt xbo] (P(.05)7F Yebsth FPI®F HOMA-TR®]
A5 Al A Thel] 25 f2gH(PC.001) Aol7t sle
Ui, oluhﬂ]u]- xh;} ul2H] gt 21:]1‘;4} a8 AN A ¢
o= Yeth(E 5, 19 2).

-

47 [ * ek |

4.2
3.7
3.2

2.7
22
17
12
0.7

a7 2. Ml EE 2 HOMA-IRS| 5]
(* P€.05, ** PC.01, *** P€.001)

e
Lo

MAT MO Hlm

;&Tirﬁoﬂriﬂ
°
o
o
T ox
H‘
L
2 O

Bty
Y& 4 Jom (Must et al., 1999), AFoly 3B &
g FAI7F S716HE B Ad R g el &
7te e Aoz Bud vt 9Jvh(Seidell et al., 2001).
g o] e Z5L2 AU ALE A etA ik oly
2H(Lay et al., 2002), AR ] &S Z7HA7] &
Aoz d#lA 9ol (Low et al., 2009), u}2 nH]gto
TAIZE duk vk FA) ZALA 2 A8 dHE
Ashe Fag 9lo] Hr,
o] AT E 20U AL Uldez A A, v}
vk Ak g2 n duh g ek 7ke] AR A S ]
st7] ¢t AALE, e, %Eéo]%ﬂ], GEE
g ¥ (WHR), AAWE, AALL agja &
72?'3}%\‘4. Al A 2 ’ﬂXﬂ"—rL“ WOl S Hlw
BE WA FAZRCR Fofgt zfo|7} Y
%o ] A F duknt o] 24 gke] M =
A ‘/}E}}’){
o] A9l #FHA Q' AIYPATFE AHEW, De
Lorenzo et al.(2007)& 20~35A419] A& AA H
mpzu)et Aok 783 dukul 4eo 2 BEsd
vl wdt A3 QA g, AANG, 22l selsde]
vk Ao wp28g ;é"* agx 4 A

o o o% = rlru
o
_11N, ﬂHﬂ L

\—— )

2|7} Lk

£o2 o5l e Aoz Yeht o] AT Anet
dastact. Az 717171(2007)2 20~500 A<
A& A [T} vnt Yoz BRato] vlwg 4
2} H)gk Fee] WHRe| #2l3H & Aoz veht
o] AFs} IXE ARE Husgd. E£3, HS5S
(2011)2 200 duk AALZ 47 Jet, 24|
gAY, aga gee Joo g ERete] vud A
o} duknt Fae] AR Y, AAWE, a2a AR
ol Al Aet T 71 =& Aoz Yehy 9A] o] A3

LS
e,
o
paed
i
r o)
P
[
oS
re
-
2,
ol
o
L
e
=2
>,
2
-

X,



3171

o

(2010)

=
=

A7 lem A

il

3k So & Choi

%

ol HolA o] Hold Aor
2003).

Ao, 28y AAR
(Newman et al.,

o2 &

24,

s

g

lox
u

g
17F =7 vehd

R

o~
T

L&

R

o
ERE

SHA et

9

el Aol 7} f<]

" oju

ReZTEE GHITRFBUAITEGTH LTSk
o -0 =~ W o ) T~ T O] o o] 1_:L|1_|L 1)_A|__|1r1_\)~
YN S e TP ) (IR u]m%
= NN o N E ooy ol 272 = o R e
) o B = o%u)zo]n;uoafl 0 _,T]at.bﬁ_,!
w,Wm R o I+ T o " T o Y My N S E
MoE % oW Ol PR T S FoeE 2w
) ﬁEHAﬁ)A_L o H,Ur_._ *OUOO
I_Plﬂ,who#LNrodﬂ‘Ul EAT.@IO Eow(l\‘_ﬂﬂoﬁl%ﬂwml\ﬂoﬂlﬂﬁ ,olﬂﬁﬂlxﬂr\\_or_
PREIATES R iR iEcEadRaw =5 B
7 TR X gy AW oor o N RN ) 2 oy T T Wy S o
Roem o e A B o o o B~
%%uzrwaoﬁﬂ«z%ﬂl@%ﬁﬂmﬂ%M%mﬁ o oo Q2O
W AN —~ o N NE Zoom oo ol X i ° K o &
ZTOMZﬁﬁﬂ%]ﬂdﬁBMU%HUMOF]ZHW&WJH'N.OE%DO#Of Eodrlﬂhw
—_— o o ]U _ . NI
e R ERP LR I W s AW AE NS 2
M%mﬁﬂ%ﬁoﬁﬁiolﬂo.uxoﬂaWazoiengEﬂlgﬂﬂ%ﬂ%ﬂ%ﬂuvq
M_Qﬂ%ﬁu:,_o#QMwmmaﬂZMﬂuﬂwmqm]z]ﬂﬁﬂﬂmﬂw_ﬁﬁ_mﬂ
ol = T T ~ - - T s 7 — X N
@wbﬂaﬂﬂﬁ&mﬂiﬂﬂﬁ,& ,Z:MW;'Mumwﬂﬂimﬁ_W%ﬂM
g AT N T o Ty O Pmolma By
ﬂ%%ﬂiﬂ%ﬁgﬁ%%%M%%mﬂﬂm@ﬂ&%%1cﬂ
ﬂﬂﬁrm%gﬂ??mﬁmﬁﬂmﬂ&%?o%%mu%%@% 8 o
PrpagEFRoppxlRasRN oF gy TRFTE @y g
R I T R TG Sl W N G i T B
W< B S W e W T BT RE MO KN MOl ok T ™ m
ﬂ%wﬂoqﬂn BT A GTERBDEFT VAT T W
ExPHE AT BSOS NE KT ¢ HBRT B w R
s i Wy F AN o e =] o — T
2 g "y Fomw oW e P A gy
R L I i N & XY T = o
‘HﬂmOﬂazT ﬁbxﬂ_ﬁwﬂeﬂaqw._._wm&&a;‘mn7u_1__/lww_/lo_e =~
R o= ® D ThEW Tdr T B R W
o .mﬂm% ﬂoomﬁa%MﬂaﬁoTMﬂ ‘Mﬂu,ﬂoi = o
Qdmz.ﬂo@.r o ,Ana_,oﬂazlﬂﬂhie_{o_aﬁ1ﬂl.@a_.ﬁu
o B8R o7 ].iﬁ.;ﬂlt ol of = or b i
ﬂw o 7~| ~ OL 3.; — ‘Mﬂ X N N EE 0 X OM —~ Lﬂ
P aﬂﬁrﬂmoménmeﬂﬂonzwwo W W
w 5o <0 W 2" o - RO o A : o =
Woazr%ﬂo %%ﬂﬂmdrwm%mmmLWmnunJ%%ﬂ%q%@
ﬂ.MAT%M_ ﬂmﬂomm%%%mm R T TN A= S (Y S
PeLEE PropoT STRREAamg
el — o o —~ . —_—
Yy CrPaucbrpiel el 2T %
o BT — %ﬂmﬁog2%@&@ﬂ%?%tm@%ﬁ%
%uuM%ﬂ H PTZ™ .,%Auo:mﬂ%%aﬁwoe oo
X T o ° b : = N —— o o P oo 5 _
TRAFPE 3 ER Mg St R R e T T EL e g
0 H X - o :Lzoowxei:iﬂﬂﬂ NR o}J hLmo o
=g Eowmnr o Bol T o R e g
o W ™ B R W HE Ao Zoo T R L Nooo g RO
T m o ok < 3 o R WIS ®mHF HTRTDT B E A 75

o ol A

T

B4 7589

o g, 12l A9 2ol 2}

1

SERERNS

L

T

o Aol

[e]

T

1

=2



o] T AAA Qid st & W] o
(ACSM, 2007), @A A A=A ¢ AR EETHe.
A FRAES Wrkeploe FEds 2os ddd
B A2 AFE A2 &
TYHoEA, o] AFoME BY 4
Zdgk S’J‘E‘Wﬂg 572? k. 1 2%, Al J

of

AES 44
He

EerEé_&rlr
rﬂ
}:Eﬂ‘rlom&o—}‘uknr{roFO
=] o L
%ﬁi
& {7
<
N
o o g
: }14
RN
B D
_-&:L
EL
—-a—‘l
Elfr
rf&g
lo ~
=3
o o
T,

Jo oft mY L ofT oox ot B T AL o o
P S
rot
e

(2013)°] dAFehe dAskA] FUTh AHAl by 7t
A1 HTE Aloldle w2 AdFe] EA8ta(Greve
et al., 2007), HHA= Z4 AFAELT 2RAPY o]
oz 7] w ol (&4, 2009) £ A9 Lubugt
Tl A 7Y e HYge] 715E AoE ddHE
cHEe ZAR SHH R 53l HU2gs
; T80 2, forcedt speed? FO= Zg}
I3}(Heyward 2010). o] AFME e S
] Aot AR He 7 E SHstATH. 1 AF 4
7L l fFolgk abol= gldlod, B4 A
o2 37H(149.86 cm)el A7}
73 cm)l Hlgte] H& 7S Btk A
P og Afﬂ 7M. R s oket= Al Ate
d A A 9= Bol W
ﬂi A2 299 (2013)
Al Speed7} wl$- 74 7] wWlE
H] 0}04 o] e FFES

)

T
ol

ol
ol
rir
olr [
4

[o g

JX‘:‘,
(110
o

=, N 1o
ofs

%
A_p

13

HY &
r\l

48 alo
N
o
>~
>
lo,

lm

LTS
pau
S fr -

0

|

o
T

Y
O

},

2 rlofrf 2 oo
o r O =
| O — -
= 2

4 2
UL

4Z (o rlo
fitl
Q0 oy, M
oo f8
Hoi
iV
g,
o,
Q
O
_EL
3:
-0,

2
o ofN
° S
o Y
O}H w2,
e
10wy
— mm
)
rlo —l_o‘o

o X
ol 2&
ﬁ% £l
© S g
R
calEs
WO 'S

M ¥L O 1o

24
N,
ofl
3
> ox
o o
__>f1_’4‘
3
o

o mat TR 7 ] AR} B4 25 o
oz Ardv, HYATED 2o §9I8 Aol S e}

W] delid e & o e ddAE Aol & A

2 s&%%ﬁ}

L]'Oﬂ 71‘«] 3l zjo] 7} L}E]—L}x] okok

0|9 2 AT

BMI} S o89] Aol =28 5147} B} & o

A HTh v«l A=A JEEtn Ead &S
(2003)9] AT} AtET) o] AFoA Het 7ho] 7

ol

¢

Aol FoAF Aol7F YEtuA] @2 AL, o] A7
A7 BlA Ay el 2 20ehE A3 Al
E2RE A7 Bl A ofdal HARe] Alzte] 20
22 Fop \EY S Hol7] ogsivte 3 ToE a4

g+ 4

ol e W& T3, etolslmdo 25|71 E Al
o gt B WA Al ek bl fro] gt zho] 7} ViR
A FUAT AR A At apEnnt e A
FEo] gutr|Rk Fcko] Hlste] $-3 Ak BT
ol 20Ul 9Ad<l wiENE e d3NES 99T
T e T slolA Azt A A ohd
AR ABAS & ot ofge FF o w2 A"
AAAE e w sAY o B A4S dder
ATghd, mE Hgte] AHo nx = gt A
ou] Q& dipl =22 Aoz Agdn.
g3 X129 Hw

3 AAS Y off A, aeja o] 9} sHEkH o s
HAE gk B4 A, 5 A 79 v=
b e AT 188 189, 193 gAY T
¥ ¥yl 713N Bueno et al., 2007). 53],
TC, TG a83 LDL-C7F 2 7F, o2 24
2H &S Aelshe HDL-CY #ad o] 2= o] 4
‘333’4-70;]./] xlznqo] Ygoloz X l a3ttt (Wallace et

L 1997). AT w=w, 8% o1 A

%*J%UJ@%A Wy go] Z/kte Aoz Busigo
M (Lakka et al., 2002), & 9 111;:194 TA



238

P
op
ox
o

g olgste] v

2 o

Wl 7 314 —’F(atherogemc
=]

index: A& o] &3l AdAAge] WP ES o3}
3 Y, FWAsAF= %“—1755}%7% ro A @%ﬂr’%ﬂ

«] e oHQIAR HriE s glem, TC/HDL-C
H]-&, TG/HDL-C W&, 182 LDL-C/HDL-C H]&
2 2tEdH(Holmes et al., 2008).

o] A= 20U AL Uldez A de, v}
3 Guktk Ao Tk 83 A A

AFE ’& Hi‘ﬂr. /‘ﬂ ek 7J°ﬂ 45 Ad g v
w@ Az, TC, TG, HDL-C, 281 LDL-C 25
A fref gt Aol 7 et 11 F HDL-Ce 3% A
(67.76 mg-de’h), wFERT AH(66.32 mg-dl), 12
1 guk et QY5691 ng-dll) o &2 =A Jeyt
1, HDL-CE A¢g ZE WHQloA] duhgt 3tk
A gkol 7 E=A YEhET

o] A} o] Qe HYPATE AvEY AL
Ao goz npenu Ao A4 Aoz
g3 A4& vwd Conus et al. 2004)4
uh2H) gk Feke] TC9 LDL-C7F 348 Hes
ot =& Ao® Yeh o] A5 ZAxe A5
Brown et al.(2009)& 773t Y A< 908
A, AT e, agja vRk ez V:‘ITO]'O:‘ g
+ A& vag A7 vk ¥k TC, LDL-C, 18
I TG7F A% Aein o8t =33 HDL-C+ d
S vgept 9A] o] ek dAEith. E3 Di
Renzo et al.(2007)& 20t) o4& thdoz AW
E7 BMIE °] &3t % Ao, nh&dw o, 18

El

o
ox,
ox :

=
=
o
)
i
o
fiu
e
S
o
ot
e
ofN
N
i)
o
=
El
e}
iR

r‘i‘ 1l
=
fira) 1‘:;
av —
g O
- =
|
T o
=k +©
o, 5
o lo
LI
o o
o
o S
o
gQ
Ay 5o
f o

aa r_a
o
¢
el
o
il
o
(S
ol
%
i
50
v
oo

H
A
1o,
o
ox,
o>
e, L
r
-
=

o9

T
o)

d
oo

2
=
o
o Ho

s

—r—‘;O
Lo Lo -
o}

b poh o pe R
i
=
»
TPy
o

re
1o T
it
_V‘_l‘
S
me
)
ofr
o

oo

<)
N

o
ox
1o
=
fo
lo
— yﬂ -
1o
o

)

N

Qo

f2or i
d
=

3
o
I
z 9

R
=
o
s
1o,
u ©
ofy ®
4 oF
2
)
o,
o

A % T o 1—2‘ 51”**15}3— A
(2008)& AA%
TC, LDL-C, j—‘ﬂ.L- TG F%° ] = il
th. ob&E o] dFE ot vhE WY A5 F
ol wlste] sHBsA ¢ £t w& Ao YEht A
44E o o webA e Hnke 9 gd AR
Holz| gt 2 fHHH Ol**xlz‘?ﬂ%j Adaddd o9
1

ol 4123 Tada AdHAs 5o Addel St
"oH(Das, 2002). AgAFo] w=w, H|¥He] A=
Aed AP Faks vAH (HdD 5, 2012), A
WA L] Het F7he ed A S A7 9
olo 2 HuFHtHKadowaki & Yanauchi, 2005).
AT A Y Ak, nkERRE He, aeja gyt
& 2l Qled AEA %] FPG, FPI, 18]
OMA-TR< Hlmeh 27 2E WRloA Al ek 3t
o3k atol7k Yebten, 53] FPISH HOMA-IR
- whEHRE ko] B ek H]ste] f-ofsiA
e Aoz yYehgtl Succurro et al.(2008)&

19~544 A& B3 A, vk Jo, aela o
ket Adto 2 B58te] vlwslt 2z dukkuk Aok
o] FPI7} k& 7 F el Blste] folstA Esken nt
SR ke FPG7} A7 A vlate] folatA =
< Ao 2 Yeht o] Aot dF dXsnh. =3 20
O d3S 4 A vl et Joo g RS 1|
23 Romero-Corral et al.(2010)¢] A9} 23~25
Aol 4Rl & gt e R A et} npEe gk

= °
;I;l‘fli

o

Hir o 2 ki
1ooﬁ:(O

N



o7 T3l Hlwe Madeira et al.(2013)¢] A+ o] AN A& Aag FFa BH, 200 o4 <]
M= npEret Aake] FPGe HOMA-IR7} 34 A 735 Gk Bl BE whE HRRIE A3l v}
GET frofst =& ASRE Y o] 7] At} o g5 A4 ded A TAE e Aer 2
UdA) skt EA& 4 . vhE H|Rke oA o7 IHlE] Hol7]

o] Fell A 71wt o] Ao B MPAFY AAE w ol HRFo = Q1A 7] o1 73] 9ol
T, Aol whet i atol EAEAIRE vk < Ao Fualy] gAN, o] AFE T3k HA 4l
Llhis %9] A 7<1 A4 O] kels Xu‘?lroﬂ ‘313}‘4 98 A& 7171 Ao vlste] nAEF G HEd

= 2~
= = =
o we Ao tﬁﬂ 910l »}EM Gsglen  ul oHE 98 499 £ Zeags) 4UE AE
2, o AZelA] Aol 50 449 ¥ HAE B 3 1 aRE AFtE 5 At 2390
g}

A E Ze9, 3% (2008). 253t FetAle] %Fat BMI 4230l
wE A v, SHRUKUTSEX|, 16(4), 271-277.
o] 7o) A BMIS} AR whal A TA 1=, A7131(2007). 4Qedge] AAEE, BMI 2 3¢
A8 B3 A4 293 d4d AL vlm L5 Eiﬂi I?Td( H)]” %7 37 AA A W, sy
I - = = EELUCIDN s
f:i °I91 qi ji}/ﬁﬂ ;ﬂﬂ:ﬁ]g TE %MJ @%0}04] AAN011) G AR wdele AnBAALT o] 2
TEE 4 eRENIRE AR, el e A o B9 AT BZHSHSIX|, 50(3), 523-531.
& 2] 7 FERCS vladte] A A%S LMY na aza(2003). 2d7) BRuvelge) Hne X
Tt 2o 239 AAETHolRn} HAA S 402, Ciste|are
8%, 12(1), 5-67
1. AT Bedd s el Al Je Tt fefet Ao, g, Fenl, olvhE(2012). 12579 fAtA %
o)z} UEdTh mE Wolo)A oukulul Ak 7} A Fo] oA 1ol P el BuAu A
nl2eje Ag gela Z4 Ad g0z Vel ofE7Il % AR vIAE I AMFHStT
2. ol BLe 275 Agld T AP We) 23(3), 489-501.

Ad(2009). o149 ZMIC’WOH AE Ae 2 AT
¥o| ¥, ohgH|aketa|x|, 18(2), 72-77.
e, 18(2014). 22X ZFYHIL A2 ofyH.
299(2013). &= Aol AALE % o uf
AdsE A st=dedstslx], 20(4), 462-470.
(2008). oAthge] AAE wE *“ﬂ*éﬁﬂ a3

[<)
Arw HEXNE 9 Asks CfsHR|dAlE Potsts|

oA Al et ke %0 Sk 2fo] 7} ERA] @3ttt
3. 8% A43 #¥E &
frefek atol7t vERdTh 531, TC, LDL—C, TC/
HDL-C H]&, Z8lx LDL-C/HDL-C H]&<]
735 nhEu sk Jake] $2]7F A4 H ko] vlsto] &
FolstA =4 Jebyt 5%, AL 243}
4. 94d A} BHE LE Wl A A 7H 13(3), 323-333.

ol §old Aol7} et FPIS HOMA-IR] — 2AHAT(2008). SUZLS2EAL,
EAR(2011). BALEAL =T

oy

2 44> i Eﬁ _4>

el

13 Aﬂ

1=

A e Qe vedE Qe aeln gy 0 SN
WA HkE4(2004) . BN AT Agke] 99S 27}

o o2 =7 vehdh 15 i
- a N7)e AXE 717, iptRretslx| 13(1), 14-21



HEA, w4 (2004). A oA AT 22 A4
Zdell g AefzAE. CHEH(2FSIRIX], 13(2), 150-162.
QF2%(2013). wHthetw ok AP AALE
uhE AA A vlE, 71 2tARE, Ag e Ato]. sl=E
% 24(3), 1-13.
"1%“‘39} 444 —Lélﬂr A7 2 A #
x|, 19(1), 37-42.
. -}7] ﬂ(2012). 10577 dete| 2 M ERF
*Ji AA T3 71 2A A vAE 9F. o=
x|, 20(2), 81-88.
AAIR(2010). ARAAES] AABET AADF Tl
B A3AY. sedgagstalR|, 17(5), 557-562.
A1F21(2009). o thAe] a4 AGA 23}
A7 G2 o S49 vnted] e A4S
*ﬂ%%“%. EHéF?_Fig §|X] (5) 693—699.

of

El

oo, o,
N, offt
MYoon = =1
oX ~ N
= oﬁ =2 O
8L wE
~ o r_\: N
r°\‘
—\J
r&"
HI
o
NE
o
Aok
- ﬂ
rok

Ho >4
19
Ml

G
ﬂ

Il
d

i
ot
IR=D N S A )

ot
rlo
o2

N,

g

o X

], 14(4) 231-238.
%5 1(2009). 200 OCVH gk Az g o zae] A

A sgsd. 7|22EESEX], 16(1), 14-20.
e, AE, a2, 38, A, e, Wil

(2003). vlEkA| F 9} A e9lo] A . thsty X 2| 5ts|

731-738.
3$5(2011). A9 sarcopenic obesity 28 2 A&
A@Aete] #A. S=AMKTES|X|, 20(2), 969-976.
H&H, 4H933(2006). Fd 15849 BMI o A3 H
g AT AE. s=EAERE|IMR] 17(3), 108-112.
A4 (2006). B8 A5l AN AAEE 2ol
uhE Aldd Agk 919 a9l 7FolEtER|, 27(5), 352-357.
,A718, AE(1998). AadY] AgH AATAY o
94 Ak, st=dsuddts|x|, 6(1), 194-215.
ACSM(2007). PILATES: A corrective system of exercise.
Medicine & Science in Sports & Exercise, 11(5), 7-12.
Aviva, M., Jemnifer, S., Eugenie, H. C., Alison, E. F.,
Gramham, C., & William, H. D.(1999). The disease
burden associated with overweight and obesity. Journal of
the American Medical Association, 282(16), 1523-1529.
Bramlage, P., Pittrow, D., Wittchen, H. U., Kirch, W., Boehler,
S., Lehnert, H., Hoefler, M., Unger, T., & Sharma, A.

M.(2004). Hypertension in overweight and obese primary
care patients is highly prevalent and poorly controlled.
American Journal of Hypertension, 17(10), 904-910.

Brown, L. A., Kerr, C. J., Whiting, P., Finer, N., McEneny, J.,
& Ashton, T.(2009). Oxidant stress in healthy normal-
weight, overweight, and obese individuals. Obesity, 17(3),
460-466.

Bueno, G., Moreno, L. A, Bueno, O., Morales, I,
Pérez-Roche, T., Garagorri, J. M., & Bueno, M.(2007).
Metabolic risk-factor clustering estimation in obese children.
Journal of Physiology and Biochemistry, 63(4), 347-355.

Conus, F., Allison, D. B., Rabasa-Lhoret, R., St-Onge, M.,
St-Pierre, D. H., Tremblay-Lebeau, A., & Poehlman, E.
T.(2004). Metabolic and behavioral characteristics of
metabolically obese but normal-weight women. The Journal
of Clinical Endocrinology and Metabolism, 89(10),
5013-5020.

Das, U. N.(2002). Obesity, metabolic syndrome X, and
inflammation. Nutrition, 18(5), 430-432.

De Lorenzo, A., Del Gobbo, V., Premrov, M. G., Bigioni, M.,
Galcano, F., & Di Renzo, L.(2007). Normal-weight obese
syndrome: early inflammation? The American Journal of
Clinical Nutrition, 85(1), 40-45.

De Lorenzo, A., Martinoli, R., Vaia, F., & Di Renzo, L.(2006).
Normal weight obese(NWO) women: an evaluation of a
candidate new syndrome. Nutrition, Metabolism and
Cardiovascular Diseases, 16(8), 513-523.

Di Renzo, L., Bigioni, M., Del Gobbo, V., Premrov, M. G,
Barbini, U., Di Lorenzo, N., & De Lorenzo, A.(2007).
Interleukin-1 (IL-1) receptor antagonist gene polymorphism
in normal weight obese syndrome: relationship to body
composition and IL-1 @ and 8 plasma levels. Pharmacological
Research, 55(2), 131-138.

Di Renzo, L., Del Gobbo, V., Bigioni, M., Premrov, M. G,,
Cianci, R., & De Lorenzo, A.(2006). Body composition
analyses in normal weight obese women. European Review
for Medical and Pharmacological Sciences, 10(4), 191-196.

Friedewald, W. T., Levy, R. 1., & Fredrickson, D. S.(1972).
Estimation of the concentration of low-density lipoprotein
cholesterol in plasma, without use of the preparative
ultracentrifuge. Clinical Chemistry, 18(6), 499-502.

Greve, J., Alonso, A., Bordini, A. C. P., & Camanho, G.
L.(2007). Correlation between body mass index and



200 o) AAdgAgek AR LEA W A, 5 A4 3 Qded AP ww £ 241

postural balance. Clinics, 62(6), 717-720.

Heyward, V. H.(2006). Advanced Fitness Assessment and
Exercise Prescription(5th ed.). Humen Kinetics: Champaign, IL.

Holmes, D. T., Frohlich, J., & Buhr, K. A.(2008). The concept
of precision extended to the atherogenic index of plasma.
Clinical Biochemistry, 41(7), 631-635.

Irwin, M. L., McTiernan, A., Baumgartner, R. N., Baumgartner
K. B., Bemnstein, L., Gilliland, F. D., & Ballard-Barbash,
R.(2005). Changes in body fat and weight after a breast
cancer diagnostic: Influence of demographic, prognostic,
and lifestyle factors. Journal of Clinical Oncology, 23(4),
774-82.

Jekal, Y., Lee, M. K., Park, S., Lee, S. H., Kim, J. Y., Kang,
J. U, Naruse, M., Kim, S. H., Kim, S. H., Chu, S. H., Suh,
S. H., & Jeon, J. Y.(2010). Association between obesity
and physical fitness, and hemoglobin Alc level and
metabolic syndrome in Korean adults. Korean Diabetes
Journal, 34(3), 182-190.

Jurca, R., Lamonte, M. J., Church, T. S., Earnest, C. P.,
Fitzgerald, S. J., Barlow, C. E., Jordan, A. N., Kampert, J.
B., & Blair, S. N.(2004). Associations of muscle strength
and fitness with metabolic syndrome in men. Medicine
and Science in Sports and Exercise, 36(8), 1301-1307.

Kadowaki, T. & Yamauchi, T.(2005). Adiponectin and adiponectin
receptors. Endocrine Reviews, 26(3), 439-451.

Lakka, H. M., Laaksonen, D. E., Lakka, T. A., Niskanen, L.
K., Kumpusalo, E., Tuomilehto, J., & Salonen, J. T.(2002).
The metabolic syndrome and total and cardiovascular
disease mortality in middle-aged men. Journal of the
American Medical Association, 288(21), 2709-2716.

Lay, B. S., Sparrow, W. A., Hughes, K. M., & O’Dwyer, N.
J.(2002). Practice effects on coordination and control,
metabolic energy expenditure, and muscle activation.
Human Movement Science, 21(5), 807-830.

Low, S., Chin, M. C., Ma, S., Heng, D., & Deurenberg-Yap,
M.(2009). Rationale for redefining obesity in Asians.
Annals Academy of Medicine Singapore, 38(1), 66-74.

Madeira, F. B., Silva, A. A., Veloso, H. F., Goldani, M. Z.,
Kac, G., Cardoso, V. C., Bettiol, H.,, & Barbieri, M.
A.(2013). Normal weight obesity is associated with
metabolic syndrome and insulin resistance in young adults
from a middle-income country. PLoS One, 8(3), e60673.

Matthews, D. R., Hosker, J. P., Rudenski, A. S., Naylor, B. A,,

Treacher, D. F., & Turner, R. C.(1985). Homeostasis
model assessment: insulin resistance and 5 -cell function
from fasting plasma glucose and insulin concentrations in
man. Diabetologia, 28(7), 412-419.

Must A., Spandano J., Coakley E. G., Field A. E., Colditz G.,
& Dietz W. H.(1999). The disease burden associated with
overweight and obesity. Journal of the American Medical
Association, 282(16), 1523-1529.

Newman, A. B., Haggerty, C. L., Goodpaster, B., Harris, T.,
Kritchevsky, S., Nevitt, M., Miles, T. P, & Visser,
M.(2003). Strength and muscle quality in a well-
functioning cohort of older adults: The health, aging and
body composition study. Journal of the American Geriatrics
Society, 51(3), 323-330.

Oliverosa, E., Somersa, V. K., Sochora, O., Goela, K., &
Lopez-Jimeneza, F.(2014). The concept of normal weight
obesity. Progress in cardiovascular diseases, 56(4), 426-433.

Romero-Corral, A., Somers, V. K., Sierra-Johnson, 1.,
Korenfeld, Y., Boarin, S., Korinek, J., Jensen, M. D.,
Parati, G., & Lopez-Jimenez, F.(2010). Normal weight
obesity: a risk factor for cardiometabolic dysregulation and
cardiovascular mortality. European Heart Journal, 31(6),
737-746.

Ruderman, N., Chisholm, D., Pi-Sunyer, X., & Schneider,
S.(1998). The metabolically obese, normal-weight
individual revisited. Diabetes, 47(5), 699-713.

Seidell, J. C., Kahn, H. S., Williamson, D. F., Lissner, L., &
Valdez, R.(2001). Report from a Centers for Disease
Control and Prevention Workshop on use of adult
anthropometry for public health and primary health care.
The American Journal of Clinical Nutrition, 73(1), 123-126.

Shephard, R. J.(2001). Absolute versus relative intensity of
physical activity in a dose-response context. Medicine and
Science in Sports and Exercise, 33(6), 400-418.

So, W. Y. & Choi, D. H.(2010). Differences in physical fitness
and cardiovascular function depend on BMI in Korean men.
Journal of Sports Science and Medicine, 9(2), 239-244.

Succurro, E., Marini, M. A., Frontoni, S., Hribal, M. L.,
Andreozzi, F., Lauro, R., Perticone, F., & Sesti, G.(2008).
Insulin secretion in metabolically obese, but normal
weight, and in metabolically healthy but obese individuals.
Obesity, 16(8), 1881-1886.

Wallace, M. B., Mills, B. D., & Browning, C. L.(1997). Effects



of cross-training on markers of insulin resistance/ Weyer, C., Funahashi, T., Tanaka, S., Hotta, K., Matsuzawa, Y.,
hyperinsulinemia. Medicine and Science in Sports and Pratley, R. E., & Tataranni, P. A.(2001). Hypoadiponectinemia
Exercise, 29(9), 1170-1175. in obesity and type 2 diabetes: close association with
Wardle, J., Haase, A. M., & Steptoe, A.(2006). Body image insulin resistance and hyperinsulinemia. The Journal of
and weight control in young adults: International Clinical Endocrinology and Metabolism, 86(5), 1930-1935.
comparisons in university students from 22 countries. World Health Organization.(2012). Obesity and Overweight.
International Journal of Obesity, 30(4), 644-651. Fact sheet No. 311; 2011. Geneva: World Health Organization.

Comparative Analysis of Physical Fitness, Blood Lipids, and
Insulin Resistance According to Body Mass Index and
Percent Body Fat in 20s Females

Yong-Seong Jeon- Yae-Young Kim- Man-Gyoon Lee*
Kyung Hee University

This study was designed to compare physical fitness, blood lipids, and insulin resistance according to
body mass index (BMI) and percent body fat (%BF) in 20s females. Sixty women, aged 20-29 yrs,
volunteered to participate in the study as subjects. There were three groups, i.e., normal group (BMI < 24
kg'm? and %BF < 25%; n = 25), normal weight obese group (BMI < 24 kg-m? and 28% < %BF < 40%; n
= 22), and obese group (BMI > 26 kg'm” and 30% < %BF < 40%; n = 13). Physical fitness, blood lipid
profiles, and surrogate indices of insulin resistance were measured and compared among three groups.
Main results of the present study were as follows: 1) There were significant differences in all variables
regarding body composition among three groups. All values were lowest in normal group and highest in
obese group. 2) There was significant difference in sit-and-reach among three groups, whereas no significant
differences were found in other variables regarding physical fitness among three groups. 3) There were
significant differences in all variables regarding blood lipids among three groups. In particular, total
cholesterol (TC), low density lipoprotein cholesterol (LDL-C), TC/HDL-C ratio, and LDL-C/HDL-C ratio
were significantly higher in normal weight obese group than normal group. 4) There were significant
differences in all variables regarding insulin resistance among three groups. Fasting plasma glucose and
HOMA-IR were lowest in normal group and highest in obese group. It was concluded that there would
be abnormal blood lipid profiles and insulin resistance in even normal weight obese individuals as well as
general obese individuals in 20s females.

Key Words: normal weight obesity, body mass index, body composition, blood lipid, insulin resistance KISS*



