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Abstract To evaluate the degree of obesity based on differential combinations of BMI and body fat ratio, and
thereby to obtain the comprehensive determination of coronary heart disease risk factors. The present study was
conducted among 3,731 individuals(male; 2,312, female; 1,419) who underwent general health checkup in the
general health promotion center in a university hospital during 2-year period from Jan. 2008 to Dec. 2009.
Based on the obesity categories from combinations of BMI and body fat ratio, 30.2% were normal, , 8.9%
were 'seemingly obese, , 31.2% were "occult obese, , and 29.8% were "obese, . By sexual comparison, the
proportion of normal, and seeming obese, individuals were higher in men than women, while Toccult
obese; and Tobesity, individuals were preponderant in women compared to men. By age, the proportion of
Tobesity , individuals were higher in the 40' and 50's than in 30's and 60's. Based on the association between
obesity categories and each of CRF, SBP, DBP, TC, HDL-C, LDL-C and TG was significantly higher in
"seeming obese, and Tobesity, group than in "normal, group, but SBP, TC and LDL-C was significantly
higher in Toccult obese, and Tobesity, group than in normal, group. For odds ratios of each of CRF for
obesity categories, it was higher in Tobesity, group, seeming obese, group, Toccult obese; group than in
"normal; group in that order.
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A7t dasta 5 E3gxpe] AA1 fee 27] gzl 2, ¢t gi
HIUMW = 9 7 o RA oot AAAleY
EAE 5= ol8sto] Hnke B AATH3 4L 19 2.1 g7 i
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& H]7Kseeming obesity) ; , BMIZ} 250]7to]m H| X]wk
£0] 20%0)d5 R0l Sl HolA] FARE A
wol ZA5o] 9t AW lgHoccult obesity),
BMI7}  250o]m  AEo] 20%0)432 TRt
(obesity) ; &2 F-E5to] A of] ARESHRITHIE 1].

[# 1] v)7=9) &

A A H/BMI BMI <25 BMI 25<

AR <20% 4 ﬁ{ﬁ%
A 2 H-

AR 20%< e W
skt

3 91X (coronary risk factor; CRF)=
)= SBP2} DBP, TC, TG, HDL-C,
off ARgstFer, Aol Za
CRF HAl= o3 Zo] A3

ol
=

Martin's 341571 o] §:3}e]

Aze Age Agoom
Queteletz|4=  [BMI(kg/m")=A|Z(kg)/AZH(m)] &
3} 1, A X HH(body fat)e] AL Ju|EA B AL
3}o] Bioelectrical Impedence Fatness Analyzer(GIF-891DX,
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Y2 Aol SE IS APE 28 YAE o8-8
of MHAES 10& o) HFAIX] & b2 ZpAJofl A £
2 gupaane 23 27gsle] 1 BIA ATk B
QS SBP7} 120mmHg =|Yto]3l, DBP7} 80mmHg H|
gkl A& skgich

CRF&= HHAES AL A AY 94| o] %5 F4
g AEIZ HANGY oflol ey ulo A fPste] EF
AR 2| e} FEA] Ed(fasting blood sugar; FBS)S =74
33t 5 & Z9 A H|E(total cholesterol; TC)Z} FBS
= 84 HARE o] 88kQ1aL, S AW (triglyceride; TG)
< a4y F FeAEuAHe R, ne Xohl FeA

El|=(high density lipoprotein-cholesterol; HDL-C)-2 -7+
ol& AW BANEE o] g3t vl S AErt.
AUE Al Zg|AH|E(low  density  lipoprotein
-cholesterol; LDL-C)-& Friedwald[20]2] 34! [LDL-C =
TC - HDL-C - TG/5] of &J3)] A3t} 2 CRF2] A
A2 ES TCO| < 200mg/dL 19k, TG 150mg/dL
mjek, HDL-C= /oA 40mg/dL o]4, ofAdoflA
50mg/dLo] Ak, LDL-C= 130mg/dL 1]k, FBSE 100mg/dL
ok 2 Shgick

2.3 At=29| X2 ¥ 2

H L9 g ]2l SPSS WIN(ver 10.0)Z = 73S
ARgEtGlon FAEAHORE A, AR HYhE
9] zto] 9l H|whE i) wE IMFEIWAFE ALY H]
AR} B3 O] 2}o]i= Chi-square test® FHASFA L, HJ

[ 2] AR vjukx)E 9

TAE W WU A gA Ak

3.1 CHAXIe| HZHX|® & CRFO| et 4

A Z=ARRARS] BlkA] 3 91 CRF| oigt 71¢14]
548 & 29 Ak

2 o/dell wisl A AT FrelshAl weu
AAGE(% fat)2 o} do] PR FoJshA w3ith 1
2y BMIof A= dy gholl 23t 2kel7h §igick

CRFe]| thallA= SBP, DBP, TC, TG: d4do] of4dx
o sl ey, HDL-C o/do] F/d=tt 9
SHAl #3tth 22y LDL-CoF FBSO A= d bl
ofgt atel7h }U3ATt.

3.2 H|ZHES| HH-HEYE Hluw

BMI9} AA-E&-S tju|ste] H7kgh vRbEs % 33t
Atk

AA 2AFRAL 37317 5 BMIL, AA & 5 A4
wojo|atel THAML | £ 1,125%(30.2%)0] Q1 aL, HA|HF
€2 Aoy BMIZ} &2 Moy H|uht, 2 3327
(8.9%), BMIE= A/dolut AA&o] =2 "AAHE ]
k) 2 1,1638(31.2%), BMIQ} Ao BE =
MR 2 1,1117(29.8%)°] 23t

THEH ARG et 54

s = ofA} A p-value
PAIARF (%) 2312(62.0) 1419(38.0) 3731(100.0)

SEIGH) 42.69+7.47 41.86+9.18 42.38+8.17 0.004
A7 (cm) 168.86+5.91 156.64+5.15 164.21+8.18 0.000
A Z(kg) 66.57+15.80 56.83+7.89 62.86+14.16 0.000
BMI(kg/ m’) 23.37+5.44 23.16+2.99 23.29+4.67 0.186
A A HH(%) 18.36+6.72 28.48+5.94 22.21+8.09 0.000
AP A 5] A AHCRE)

4Z7]d Y (mmHg) 122.81+15.27 121.37+17.13 122.26+16.01 0.007
3H27] € 2 (mmHg) 81.43£10.99 78.40+10.65 80.28+10.97 0.000
ZZY2HE(ng/d0) 189.92+34.10 183.27+36.48 187.39+35.17 0.000
HDL-Z| A~ EE(mg/d0) 54.42+14.13 58.21+26.40 55.86+19.80 0.000
LDL-Z3)| A H|Z(mg/d0) 103.31+34.04 101.36+33.30 102.57+33.77 0.087
S A A A (gl db) 160.82+101.64 120.01+77.10 145.30+95.15 0.000
FEAEH(mg/db) 92.65+18.36 93.50+23.15 92.97+20.32 0.216
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[E 3] 4, A= ugkee] i
Bl ERs: MR gtk gk A p-value
A 0.000
Iz} 1,051(45.5) 325(14.1) 321(13.9) 615(26.6) 2,312(100.0)
o]z} 74(5.2) 7(0.5) 842(59.3) 496(35.0) 1,419(100.0)
A50d) 0.000
30~39 528(32.8) 150(9.3) 598(37.1) 334(20.7) 1,610(100.0)
40~49 469(31.7) 145(9.8) 357(24.1) 509(34.4) 1,480(100.0)
50~59 100(20.7) 30(6.2) 136(28.2) 216(44.8) 482(100.0)
60< 28(17.6) 7(4.4) 72(45.3) 52(32.7) 159(100.0)
A 1,125(30.2) 332(8.9) 1,163(31.2) 1,111(29.8) 3,731(100.0)
[E 4] vlghe THo| w2 PSAATAAY w4} Bz
B4R (%)
H]wEE T AFA} _ _ _
TR ST 27 A7 = HDL- LDL- 2272 FEA
EL O e
A A L 1,125 94(8.4) 177(15.7) 268(23.8) 159(14.1) 145(12.9) 278(24.7) 88(7.8)
;ﬂ]‘;"_}% 332 38(11.4) 68(20.5) 130(39.2) 54(16.3) 77(23.2) 165(49.7) 17(5.1)
ﬂ]]ﬂffﬁ 1,163 119(10.2)  144(12.4) 312(26.8) 162(13.9) 195(16.8) 268(23.0)  102(8.8)
BTk 1,111 213(19.2) 293(26.4) 519(46.7) 251(22.6) 316(28.4) 564(50.8) 86(7.7)
p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.187
A 3,731 464(124)  682(18.3)  1,229(32.9) 626(16.8) 733(19.6)  1275(342)  293(7.9)
48 RS 0 GG el W) YR % HACIG0000), DBPZE GRS LA AL 682
"oy Rk, of ulgo] o HL WhEL, ol WA WOoR MAIS] 183%0]9li, MEEEREE  Tuu,
of vls) TR HlwkE, B Celekz o) vgol ol 264%, TSl MlmkE, ol d 20.5%, YA
B 0% Yehon] BANORE Golgt Jolg B o4 157%, ARG HlghE oA 124%7F ZA
it 2 27t 7o veon] 71 3 ghel fola dolg
A Bxo| A 30thsk 40t AT S0tk 60 WHACKp=0.000). TC7H YAFAS Z ke AR 12297
G ol ARTHL AT B oY MU, o 02 wAlel %l MR RS MU, o)y
Hlgo] o W, TRIAGY HlTE, & 30kt 60 46.7%, TolTY wImE, ofH 39.2%, THAM wgl
0ol WP B THIERE, & 40thol S0tk I oM 268%, THARE, oA 23.8%7F BAXE &

Az Seton] oA BAHORE GOl AolE

3.3 H|2t=of| mHE CRFQ| H|w

vk w2 7+ CRFoA HAAE 233t Al
Hl&2 & 49} gk SBPYE AR S Z34eE ARt 464
Foz HAS 124%0]0aL,  THIREE oA 19.2%,
"olTE Bk, oA 11.4%, AR tgl HlkL ol A
10.2%, "AAL, oA 8.4%= ZF o 7rol| 8-93)t 2}o]
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gk R og vepgton, 7t
TH(p=0.000). HDL-C7} H|BFA &
o2 AA Q) 16.8%0]1, HTHEHEZ K
o] 22.6%, 9|y HITHL, o] 16.3%,

14.1%, "AIA W vvkty o] 13.9%7F 4AE 2ukgt
RAog vepton, 7k o 7t {23t xtolE Hrt
(p=0.000). LDL-C7} AAIAS 213t AR 733802
AA 19.6%0]0a, BvtEEE 2 TH]uk ) ofjA]
28.4%. 9] a]g_}% 3ol 232%, THIAEE wlg

2 7ol gofat ol g 1Y
R ARRRE 62673
Y
AR of

&
H]
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[E 5] ugks 729 d2S 298 BASNLPACRRL 3]

vt AR
e as) o) vk A2 v ]k
AR A} = - =t v
ORs(95%ClI) ORs(95%C) ORs(95%C)

PSR 1.00 1420952 ~2.111) 1.25(0.941~1.660) 2.60(2.009~3369)
sk & 1.00 1.38(1.010~ 1.883) 0.76(0.597 ~0.959) 1.92(1.557~2.363)
EX B PR 1 1.00 2.06(1.587~2.668) 1.17(0.971 ~1.416) 2.80(2.340~3.359)
HDL-Zd| A g2 1.00 1.18(0.843 ~ 1.652) 0.98(0.777 ~1.245) 1.77(1.425~2.207)
LDL-Z#| A2 1.00 2.04(1.499~2.779) 1.36(1.079~1.718) 2.69(2.161~3.340)
249707 1.00 3.01(2.334~3.882) 0.91(0.753 ~1.106) 3.14(2.626 ~3.759)
TEAEY 1.00 0.64(0.373~1.086) 1.13(0.841 ~1.526) 0.99(0.726 ~1.347)

0 oIM 168%, RAE oA 9wk RAAE 2 B<EAVIAel MReg Bk i Wee
3t Aoz Yepton, 7k i 7ho] 893k 2Jo|E B 1A} Q1 screening @ 241 2] HIFE TA o] 4 71T
Hog

s}
r’l TL
of o
3 fu

THp=0.000). TG7} A2 E Z3Fek AFRS 1,275 AFE8F 2= 9l BMIZ H|BH|EE ARl gt E3h 3t
AA9] 34.2%00905, wRke R Byl ekt o ARsEeke] Wl s EEe | gl Azo] 5
50.8%, "o HIvkE oA 49.7%, AL oM HolelHrhs AT Wl YL vlAL YA of
24.7%, "AAYF HvkE oA 23.0%7F AAE 2 RO @%LOM% Zh2to] Wis Ak el ket wit
Tt Ao vehdon, Zh i gho]l foft Aolg Bel 3] RS Barskar glo] Aiviele] Zar Q=
th(p=0.000). FBS7} /d215 ZIbgt Ak 293 o= %@Qgﬁgﬂﬂi 3oz Brieta] Eata

AAO) T9%0)9, vgkEdRE AXWE ulgkt,  whebd ulghE b thes] BMIOE o)Esix
oM 88%, TR oA T8%, THNEE, oM 77%,  BASHARSIFAAEE FFHOE B
Tolgkg HIRL, oM S1%7h AANE ZuE Ao ol =AY Wavh glckn Az,

30 50 32 i
0B

>3

Yepgtou 2t & tell 93k Afol= HolR] gt o] T2 BN & AFofA= 71E T=gt BMI
9 %Lfoﬂ w2 FE WA 242 S

3.4 H|2t=of 2 CRF2| {&H| H|W A5et FEiE Hojy BTt E BMISH AR S-S 0§
HjulE 7Ho| w2 7+ CRFO] o3l ojajo] oJaF  orol, BMIZE 25u|gto| s AXEo] 20% lRkel w5
< zA3 Q3|9 19] 95% AlFL7ro 7 A&k} 7‘4/\1':rL(normal) BMI7} 2504 oAl A Z|H-E©0] 20%
[¥% 5]. 77 27} SBPS} DBP:= Ak, mry Mmjmr  UIRHRD 22 <@ H]Th(seeming obesity), BMIZ} 251]
Sty o)A TP} ZhzF 2,64, 1.94] S-0]8}A] E=9Fo. Tl Al ARl 20%014R1 v AAFFHNHE

TCE THARL, o ulal olaa vjurL, ofA] 2.1,:,]_]7 (occult obesity), BMIZ} 250]A4}o|HA] A X|HFE-0] 20%9°]
THubEL, o A] 2.8H) i=okch HDL-C: (AR, of Y w& H|Rki(obesity) @2 FEEto] F7FsIGIn

va bR, oA 17] %9ty LDL-C=  TAAF EFE I Fe ERES] AT ARlEeg fsto]
Zool wls) TelpH wwkE, oA 20w, THxwE  HE Ee SEARS WAL e BAS dem A

HOhE ) oflA] 148}, TH]ulEL oA 278 fopch TG EAL Slei[21-23] vt AHARRlERlEe] e At
TRARSL | of ulal o)y u]u}g S oA 3.om, TapmrEA AIRQIRkel wRkmeke] AE hopi ] Rahar 9l
2 oA 3.1 golEH e Ao: pehyth 7] miiell & AR AR AAIES] Aol A

ghof] ofel] SmAor WUs WiEdhe AFFE©

= 1
AU FRE POR olS9 WAEHABSIPIA
[e] A

4, A HghESte] TAE Sobr A Shglon], B3l BAE

' A3k YA PHAASL vlREoke] PAS obns]

B ATE iyt pARETAskrte] peiyo] ey 1ol EATHIAel BAEmdel 719 £ e
et shleh Teit AgeliE agstgise) 1 M OFE =X e olde] ld A AN,

A Ay oA v 9 WA=
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23.16kg/ R HAFR] A%
A ASHA] oFE 4= itk Y Hwkets][24] 0] A= BMIZ}
26.4kg/m’ o|AtollA] wlgte|| FHtEl= Y Zo] Qlom,
olH Zf-olli= 26.4kg/m’ w]Rto A = AbAu]gholuL;
A v A AAPElE Heltkar skgich ERE
5251 30~594]9] YElS O BMI
oF Aol WA TAE B4 A A FHES
Ve BMIE Y4do] 22.2kg/m'o] 3L, o4do] 21.9ke/nr
o|glrkal Huska gk BE BMITEC R B]ukEo] w4
< oA 2 A5-9] o] BMI 9A] 7Hs A= <t
g At gz
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