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could represent the abdominal obesity appropriately.

body mass index.

15.776 and 2.632, 8.918, 23.596.

than WC is a good indicator of abdominal obesity, so we should reduce the WHR to prevent of ischemic stroke.

\  Key words : Waist circumference(WC), Waist-hip ratio(WHR), Abdominal obesity, Ischemic stroke, Case-control study

Department of Circulatory Internal Medicine, College of Oriental MedicineSangji University, Wonju-si, Korea

Objective : The purposes of this study are to know the relations of abdominal obesity and ischemic stroke and to know what index

Methods. We have done case-control study and recruited 97 ischemic stroke patients and 117 controls. Case is matched by control
by individual matching. All participants had questionnaire, interview and then were examined waist-hip ratio, waist circumference and

Results : WC, WHR and Hypertension history had differences in two groups. case and control groups. But BMI and other factors
weren' t significant. According to Quartile of Waist Circumference, the two groups had the differences in hypertension history,
diabetes history, smoking status, WHR, BM!, and weight and in the Quartile of Waist-Hip Ratio Quartile, past history of
hypertension and diabetes, WC, BMI and weight had the significances. Sex, Age Adjusted and Muttivariate Odds Ratio (95%
Confidence interval) of WC Quartile are 2.083, 1.628, 4.491 and 4.418, 4,964, 12.306, and in WHR, the Ors are 2.252, 5743,

Conclusions : We knew from these results that abdominal obesity is very important risk factor of ischemic stroke and WHR more

\

i L

LA £ 237} ai2) 7hA) AL DB} BAI7} ok B nho)
BAHE W8] 98 L o TALEL SAATHE
2 20| vhabdominal obesiy) & M55 A WBAB L G AL ofn] 9] e] cle] ATEl s QP rhe
= EAge] 580102 EiA ,,m Bloke WAE  oleld BRuuhe ks M ARR gL B
ol 910} AAN vl HERT vlTke] $8o el £ AFEH HSBGO T BA Yoy, AR zE
AYDAR) v E o] B3 BEH ujmo) B EAatel M BT I 44402 A8 sy
3ok o 78 P, TAEZ D Suskeh Q) (Waist circumference, WO)7H AMS- B 7147, 5 &)1 @ o]
U AT 8ol B I o] H 74, & A Ea) v)(Waist-Hip Ratio, WHR)7} 2 AL fTpor.

SRR} 2 3 MY ZAS ATA NS 23 AX|HEE LASMIEN =872}
5403374179200, FAX 033-T30-2124; ‘E-mait & Sgko@mall sangj.ackr

25



I TR A A2 A1s

53 St vny AR ATAMAY $2
HjEe] HMES FA QAT AE L FEE v
WA B2 vee HejE Holk A7} B, o]
P8 2 7L DY TS 2L AR
IS YR T B4 Y Aol B YBD

22001 9%ell WEH $2lvhehel 20008 9 A}

AAFA A 102 5 7325 0] Abgsted ot o)

PR 29 E AR st ol d T

30 % to of M =
o
bu ¢
>~ O

de

dz o2
= :
=k

o

2F SUste, 04 o 5] FUH FAE T
o MVLEY §7 A YYBABOZ AR

>
=

1o

Ho

: ofk
i o2
L

e 2 19
-
lo

Ar o
2

el
ol

B
e
ox
)
tjo
ol
o
L
ox
N3
i
&2

L
to E

o
N
O
¥ rlo
ko
o4

2 A4g8Ex, 197 2

o 2 fff & ol

boolr B o= Mt Hz AN
R
4 o
ol
i3
rO
okt
o
ofN
12
O
g
N
Ig{
N T
By
r2 o\
-
i
off

o
£
2
4
o
2
)

£
L
HJ
e
o
~
e
1o
o
[

001d 12 7kA] 18704 7+
AT &t g AL FRAZA H A7)
378 B 3(Brain MRI) E = > 1 A8} %2 %3 (Brain CT)

P

M HEFoE AGHL. T 149 o9 &}
€ WAL E % 71- o) A E7HEs AU RA
FE7t EFE @A o) AF 3 A4 &g A
S0l ¥ ALHA= B4 HEF LR F AT 7
27 EATE AL AR E FS AR AT Y
BHE 2 dle g vIRE Y AR FER = o

Fol M AL stdch dx2EE GAl 22 7
E£Z 0]99] Hgo 2 ANy sy B3
71 el M AFE eAY FHA
A YJAT B F HEF Ao
AF H3E 2P ofd Ao & o
2 dAstgch EAFH N2 Z AA

“w
FEHAUL AT

EEARRERL d
3ok
ol

ok i}
2

ol
Moo
&2 o> oy rle offt
fo H»
b fu e A

lo
oX,
.
g o
2 ol

noEe
~

g
)
2L

>~
>
wa, ©
S
Jn
=

712 919 QA AS L AN
HEAE A7) o8 B
o, ZALE AR A e
Fo] olFol7 W3 AZ Lol

A

AR

I
b
=z
o
o

Hi
. ©
N
-
o o 8

w g 2
0 o 2

lo
offt S
AN
o do

gt
0¥
=
i)
=
rﬂ
)
ry P
o ri f
x T
o
2
pu
rir
g B X

E e M

AN e
°

fo e rlo

o te Rl

N
o GN ot Al

32

X in)

i)

k1

og 2Q HU
iFoxe >

0 X

’% =~

z !

£

oft n

2oq

i 4o

My

o

tu ol

e

2 o

* oX

Rl et

et ofy

O r-\:‘l

o,
00 o3 H N of L o
o ook 12 S o rH 2

o o Wi oX yg
do 0 & 22
oy 2 L

2,

N
rlo
%
fy
-}
e
>
ofp
Prl-"
b4

23

W AT GBS RO T ZA A Mo
A7k HAA) FRo) MM E2HE H7i kel A
1 EE R HYE 2L 0L, EA) Fol
A A BAHA 37 ap e gAlo SR g



gRuus YR B8

A4 REF T ST Wef utate B8 o e EAZH AZ I H Sl B2 4¥L
A7) AR E B SERHFITAACINM 7E 249 Aol & ANOVAE o &8t th 1183 8473
A AL e SAGAT JHol s S WY dxe APLde BE AP dzrel Heg
LA F e RO 2A X AN SR Y AR ol o3 A% =9} 3ol 8} xhu](Odds Ratio.
7t AR SRol g2 ROl HEAN 7P OR)E 01535 3. Logistic regression test S A} 8 3hgl .
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get.olgA TR e S AAEY g A olE
A2 vhiE 3t 22 WCeh WHR 2 A 8t o). I11. 9345

BA Y FAREE 70 48 2AET Ao
£ g9lo] A% W5 HE independent testE, ¥ 1. APCHAAIS £
%3 W4¢) B$= Pearson' s chi-square tests} Fisher s
eatiest® O GHAT. WEZY HASA AHRAS ol A7 HF YARE thz 2ol 116%. BRTo]

(Table ) Baseline Clinical Characteristics of Study Participants

Variable Controls (n=116) ) Cases (n=97) P value (t or X%)
Age.meanSD. v 61.04 1148 621541103 0475 (-0.716) -
Sex.n 0.635 (0.226)
Male 34 {2
Female 62 55
Waist Circumference, meanSD. em 8649+ 9.17 9093+8.58 ) <0.001" (-3623)
Waist-Hip Ratio#, meanSD 0.90+0.07 -~ 0.96 +0.06 <0.001* {-6.728)
Body Mass Index. meanSD. kg/m?2 2438+3.10 25094320 0.240" (-1.179)
Weight. meanSD, kg 60.58411.11 61.50+ 1035 0.535" (-0.622)
Height. meanSD, cm 150.63+£9.61 156.38+9.30 0.845™ (0.193)
Smoking Status 0.154% (2.032)
Yes 33 37
) . No 80 59
Drinking Status 0.388 (0.744)
‘ Yes 34 34
No 80 62
Hypertension History <0.001& (25.040)
Yes 39 66 OR¢ 4203
L No 77 31 2.366-7.469)
Diabetes History 0.063¢ (3.449)
Yes 18 25 OrR® 1.890
No 98 7 (0.960-3.724)
Waist Circumference Quartile 0.002¢ (15312)
Qowas 30 i
Q 26030 31 24
Qostans 28 17
Qﬂ o100 27 45
Waist-Hip Ratio Quartile ) <0.001% (39.706)
Qomos 28 4
Qeozase 3t 10
Q 250075 29 23
Qo 28 60

# Waist-Hip Ratio = circumference of waist over hip. % p-value of Student t-test, & p-value of Chi-square test, $ OR =Odds Ratio
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(Table II) Baseline Clinical Characteristics of Study Participants by Gender

Male

Variable Femde

Contols (m=54) _ Cases (=42) Pvale Conols (62) _ Cases(n=35) __ Puale
Age 5870+11.02 60024929 0535- 63081157 G378+1200 0749
WC* SO0L10.11 093 £7.86 0136 8510809 9349.16 00T
WHR 0924008 097006 001 0894006 095+006 o0
BMIF WBE321 24261268 0797 704302 B34 0.0+
Weight 6589£1084 654819775 0838 55964916 58474983 0.156-
Heght 164015708 163951528 0%+ 150211635 1060+733 0159
WeQ! 008+ 000
Q000025 14 5 16 6
Q026050 13 14 18 10
Q051075 14 6 14 it
Q076100 13 o 14 8
WHRQ 0.006* D00
Q000025 13 2 15 2
Q026050 14 6 17 4
Q051075 14 12 15 "
Q0.76-1.00 13 p5) 15 38

# Waist-Hip Ratio = circumference of waist over hip, * WC, waist circumference, (@ BMI, body mass index
1 WCQ, Waist Circumference Quastile, WHRQ, Waist-Hip Ratio Quartile, % p-value of Student t-test. & p-value of Chi-square test

97 ol A} A%, AE, FFA. 7.
Fefel M F JE7Y Aol = fN e, WC WHR.
TG HeY @ E22Y AR §E <

FEA S F4T Aol RAFAL, T F
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(Table Iil) Chi Square Analysis According to
Quartile of Waist Circumference

Waist Circumference Quartile

Q00 Q0251- Q0501- Q0.751- pvalue

0250 0500 0750 01000  (xvalue)
4 @55 (=45 (=72
Hypertension 0004
Yes 17 21 i9 43 (13317)
No 24 4 26 24
Diabetes 0046
Yes 3 1 8 21 (7981)
No 38 44 37 5t
Smoking 0046
Yes 20 18 9 23 (7993)
No 20 37 34 43
Drinking 0704
Yes 16 18 14 20 (14035)
No 25 37 29 51
‘Sex 0866
Male 19 27 20 30 (0.730)
Female 22 28 25 42




WC in control group

»

Sté. Dev =912

Frequency

-55 2 850 %0 350 90 50
600 00 8.0 w00 180 0

waist tircumference
25 percentile 80.0 / 50 percentile 87.0 / 75 percentile 93.0

Fig. 1. Distribution and quartile of contral group in waist
circumference
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Table IV. ANOVA test According to Quartile of Waist Circumference

SruR sy NEs

WCol 4 9HE ©e) 3
S5 27 F @

\Table v )

AAY. 7
TE9 2}01% HAFUI,

=AY o)

ZaAd, SFAE 2 Al g AIEYSY B

Aol e gl

% tHTable V.Fig2).

Waist Circumference Quartile

Q0.00-0.25.0

Q0.25.1-0.50.0 Q0.50.1-0.75.0 Q0.75.10.100.0 p value (F value}
Total (n=41) (n=35) (n43) (n=72)
Age 59.88+12.28 6220+10.67 622241027 615811042 0:744(0.412)
WHR 0.85+£0.07 0.91+0.04 0.94+0.04 0.98+0.05 <0.001(73.217)
BMI 21.18+2.10 23.36%1.61 2553177 273524249 <0.001(93.919)
Weight 50.67+7.12 36.74+£7.99 61.17+£8.82 68.29+£9.353 <0.001(44.502)
Height 15490 +8.75 156.224+9.88 136.004:9.37 157.99+9.11 0.371(1.051)
Male (n=19) (n=27) (n=20) (n=30) (n=96)
Age 60.95+8.82 5948 +11.06 59.30+£12.20 58.03+9.29 0.817(0311)
WHR 0.854+0.08 0.92+0.04 0.95+0.0325 1.00+0.04 <0.001(36.604)
BMI 20.82+227 23224193 25.58+1.74 26791199 <0.001(40.751)
Weight 53.33+592 62.531+6.84 68.68+7.28 73441748 <0.001(38.684)
Height 160324531 163.4516.11 163.32+7.65 16640536 0.005(4.577)
Female (n=22) (n=28) 0n=22) (n=42) (n=116)
Age 5895+£17.89 64.821£9.77 64.561+7.84 6422+10.66 0267(1.334)
WHR 0.8410.05 0.901+0.03 0.92+0.04 097 10.05 <0.001(42.620)
BMI 2149194 23.50%1.26 25.50+1.84 28.04+2.70 <0.001(54.435)
Weight 48.71+6.56 52.03+5.16 5725+547 64.88+9.05 <0.001(31.788)
Height 15043£892 148.69+645 149.89+4.70 151.86+6.70 0275(1.310)
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(Table VI) ANOVA test According to Quartile of Waist-Hip Ratio Quartile

Waist-Hip Ratio Quartile
Q0.00-0250 Q025.140.500 Q0.50.1:0.75.0 Q0.75.1-0.100.0 p value (F value)
Total ©=32) =40 (=2) (n=88)
Age 59.16+1590 58.12+10.12 61771994 63.80+1004 0.028(3.106)
WC 76.06+6.05 8411579 89451744 9454+632 <0.001(71.497)
BMI 2071231 23804346 25034262 26141277 <0.001(18.402)
Weight 4771776 38.85+1092 62.79+1135 632141033 <0.001(6.281)
Height 157431886 156974849 157.87£1043 155181944 0359(1.080)
Male @=15) (F=20) (26) (35
Age 63.13+1037 53854857 94611095 6060+9.79 0,038(2.934)
WwC 76741727 84131546 9127+6.87 9626+530 <0001(41.857)
BMI 2167+209 23011354 25024231 25774232 <0001(11278)
Weight 5798+793 6121£11.13 68.60+1064 6946777 <0.001(7.596)
Height 163361601 16281+667 165141805 16406473 0.641(0362)
Female m=17) (r21) (=26) (=53)
Age 5790+1794 622411055 63.12+805 6629+9.74 0.0452.761)
wC 766513550 84641687 8.0M4+704 93671670 <0.001(34.943)
BMI 22834276 24581348 25141262 26401308 <0.001(7296)
Weight 52471744 36.12+10.56 57561824 5928+990 0.045(2.763)
Height 151.53+729 150671634 151111683 14948 +6.84 0616(0.600)
(Table V) Chi Square Analysis According to . WHR in control groups
Quartile of Waist Hip Ratio Quartile ]
Wais-Hip Ratio Quartile
Q000-  Q0251- Q03501- Q0.75.1- pvalue ?
0250 0500 0.750 01000 (x*value)
m=32) (r=4l) (n=52) (r—88) 0
Hypertension <0001 z oo 7
Yes 8 14 26 57 (19.765) é Mesn + 900
No 2 yij 2% 3 N N e RO
Diabetes 0010 -
Yes 3 4 9 27 (11373) 25 percentile 0.8579/0 percentile 0.9032/75 percentile 0.9386
No 29 37 43 6l
Smoking 0503 Fig. 2. Distribution and quartlle of control group in waist-
Yes 13 16 15 26 (2337 hip ratio
No 18 25 33 61
Drinkiny 0.749 -
chg 12 13 18 25 (1219) 6. ?3-’-'.“-'%* §¢M|A194 LHZEE‘E“ WHR AI‘
No 20 28 R ) o5 ot Ex Kol
Sex 0.620
I R N | 2 &3 - E SRR VL

FANN Y A2 A% 2200 918 Aol 7} A2,
A3 2 7ol A Aol 7t SIRITHTIbe V).
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AHEQL, AL 9] AR 917} 7h2) 2.083. 1.628. 4.491 )
hE AEE ) Eo . thi 28 T A el 9
WC 8] v = 319) 25%0l] v)8) 2+7} 4418, 4.964. 12,306
W) B FolA o, TE¢A A o] 4038 T ]
7}2.8748) HE 9 A ]S = 9 cHTable V).

(Tble VII) Sex, Age Adjusted and Muttivariate Odds
Ratio (95% Confidence Interval) of WC
Odds Ratio (93% CI) by Quartile in Control Group
Sex, Ageadjusted ORs ~ Multivariate Logistic ORs
(95%Ch (95%ChH

Waist Circumference Quartile
Frst Quartile 1 i

Second Quartile  2.083 (0.868-4.997) 4491 (1.937-10.412)
Third Quartile 1628 (0.649-4.080)  4.418(1.496-13.047)
Fourth Quartile ~ 4.964 (1.378-17.881) 12.306 (2.908-52.073)
Sex 0.937(0.527-1.666)  0.515(0243-1.091)
Age 1.008 (0.982-1.034)  0.996 (0.968-1.026)
Body Mass Index 0.862 (0.737-1.007)
Hypertension History 1.038(2.106-7.743)
Diabetes History 1.044 (0.474-2.298)
Smoking 2.874(1.265-6.532)

8. WC7I| HEZ0 njxl= YL

e 2R Y Al Y A2 AAR
Ae e Azt WCe) vl xpul s 3he] 25%el Hla] 2
9. 3AHR S, 4ALRE 9 7} ZH2F 2,252, 5.743, 15.7768)
oW, A S LA T Al A o] WC ¥l 2]
= 89 25%¢) B)8) Z+z} 2,632, 8.918, 23,5960 TUHE =
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(Table VIIl) Sex, Age Adjusted and Multivariate
0Odds Ratio (95% Confidence Interval)
of WHR

Odds Ratio (93°0 CT) by Quartike in Control Groigp

Sex. Ageadjustied ORs Multhvariare Logistic ORs

(95%CT) (93%Cl)

Waist-Hip Ratio Quartite

First Quartile 1 1

Second Quartile 2252(0.633-8007  2.632(0.660-1049%

Third Quartile 5743(1.745-18899)  8918(2233-3329%5)

Fourth Quartile 15.776(4.959-50.193)  23.59 (3.821-93.6H)
Sex 0947(0510-1.738)  0.539(0245-1.188)
Age 0991(0962-1.020)  0981(0950-1.01Hh
Body Mass Index 0.894(0.793-1.008;
Hypertension History 3316(1.688-6513)
Diabetes History 0.877(0385-2.000)
Smoking 2.828(1201-6.638)

Bk Aol S48 A
gt FYAE & g
3ot AA BFF AR 8 HATHSHE L
Zefoll ok w9k Theed] AAFol] TAA &
L AEUAZE. T R A2

=)
s
»°
oX
ol
o,
(8 Rtode R orir -l

oz AL3l7 1o, v Ao ZA tfest

Az}st oA FAE Yo7 Qo vghe

AR PR B U3 FHo| o, AL E
3 vE, PG, A gx s ugio g
olg AL YT E AUHIE 23R
2 9EA I3 Fud, B3R o PANEF 523
o), W77 A Y ek AFW Tt i ReR 8
2z A ge] A AddEE 12 B



TP VIR A2 AR

A 148% BMI=25)Q] Ao vlsted 1998 2 A7
X & SFZAbO) A =2 263% 2 LR 3 uhol) u]uk &
HEo & ER S/ttt vl E 198 B E
0.2 3 vla) 1959 58 Ful A
v}
=

A58 A& ve

BEAZF AP IE o] Fol 2 v]ThiE Eo] v S

A vebg & Jo £ AL TAHAE 263%2 9 F7t
Hlgto] 2o A Qo] v §- a3 He)thAtol

<(Body
Mass Index, BMI)Q} /\}“}44 4471] 7]«] A BA ol
AT & F AT 12 ol BMISH Ale] A
t—B 7F R E el vlE R T w2 A A
FEo] FotURTJRE S o|Erte AR ue £
- olX¥ BMISH Aol BAIE o3 kg
o ol §2 ek AT W MY FF 23
77 EJRWFEY FA T Rolo) ek Fo) @ A
HE HolBZ BMIZ Abgel ulX & ga& Wy
HeAE GoH ATHYS 01§ B A WY AT}
£ gukx glojol o,

o

r1r
of
oSk

A u 3} BUD G AP VDS PR
cugoze uB ARE ol£H7 Ik AL o
& 7H7} Sl AR E AF L AAFE ARAE
o 42 o8¢ AXE 71Y FUAHA ALHE
A2 A FBMD) R 4oh A (relative weigh)& o] &5
A AN LS SR RO ARF BT

7] (skinfold thickness) o} 1} 3 2oj} 2133wk 3 gl= A
A A 71 A 84 ¥ (bioelectric impedence analysis; BIA)¢]
DREARR FFAMY AR & 3y §431=
T3 L =353 U(hydrodensity)e] HHSH o) AT
AAZ A FXE S5 Yo s
(weight circumference, WC), 3 2]-3 361 E9v] (waist-

32

hip ratio, WHR), 289} % AFE RS20 iyl
ol 9lck.

BHe FAU B BRHo R Yiud gk

%%gwog wazm 2 273 Aol
quA 389 AYHL 7P 2 oEsE Ao
LA Yop dhebd WA AF) U g ol &l
o] $E AEES tEeA Z3he BMI olsle] 2
7 AR 470 Qobd 4 Yk RS AAEol
AWE A3 LY 0T AU B | AP
& A0E BEBo) A8 7Hg BB FHE 4
YO o] L AAHOE B 1§ S
o} BT WA DV B A AL B '}1

X
2
LI
o
i
it
o
>

To| gon, AZ, HRE
WC S0} o] 450} gt} KO‘o—

& F414 v|Te wedElE N E F WHRETE WC
HH 839 WCE MEE 2RsE P02
L uEAYA 230 ohehA WC, WHR BMI 25 &
o] AYHAS JAARY BAYL BE Ro|
geaitiz sl

ol 479 ERL s A Ao
A7) Zo] vnd ¥ & BRUE
HE29 9@ 2002 Bru|uto]

x|

et

2 g
4 x
e

o of Mo gn |y o ro

Pl

ox o
€« 82 &
ric

4o i

123

2

fo

ol

i

i)

N

a

:

1o

(=)

r"l

ok

=]

(3
o o w
£ 2L

N e

W @ O I o

l

L

8

2

=]

o

N

al

o
o'y
N

2 e

2
°
&

g J
g,
tlo
Ry

X,

o

*

o) Tr%zf}x}% A3 Ao

Ao AAE EAHHAAH A SRl
A ZAAE IAEA S Al e A, WCS vl &}
Ul 8F9) 25%00 uis] 2ARE S, 3AME 9, ARSI
7k 2.083, 1.628, 44918 THE AP Tt EolFov] o
AFE TS oMY WC v 314 25%¢]

)n

¢



WHRY Af-olME 443t A5 ohd 2T Adejol
¢} WHRE v} 28] st 9} 25%0f visl 2AHE 91, 34
9l 4AFE 97} 2z} 2232, 5743, 15.776w) 7 Eorow,
thiahd WA el A o] WHRE vl aiui7t st ¢
25%oll w8l ztz} 2.632, 8918, 23. 396HH gh2 =old,
WCel lsﬂ WHRS] v]Ah) 7} o} & #E A%
A Z9 ¥ 2424 WHRol T &
i°‘1-r°1 B0 Aol 3 S i g 5 e ¢ A
2 WHRY 842 F4871& d+ Aet o
A8tk 28U WHRE OHE WC7 B & 700 <)
& EFEA FE3T FAges, B Ay
< IMWWWL AEHEF PSR

H

g Urﬁhﬂiit}t ek Zpol 7t A
gEdr A= Adad s E}V o7
2 AERREC 28E HEHEF
T oA ot ol A7 AH7H g 9101
AZteth oo HE AF WA AT A
WHRe) +%7] ¢ % &747) 8 %ME
o] AR wFH, WC GA £57] & §77] 3
2R A-o] AT WHR 2 WC7H B
TF LEQ o) & v Au| 7} Frteke 3
OE B70% gtk & WHRo| B8] gke
fr& g AL WHR 2] 7F 2 554
FHAE AFAA T8 I
285, WA Eo FEAA

WA3H)

rulm m|o
A
rorlr &

}11 X,

m)i
re

(i

f—i"{” gt
f <3
=

r
o
o

Ayt o xo
N

g
2
= 30

3
ofN
oX
)
o
ek
o|N

BRI A P o [ L 4

et
P4 A !

£y

IH

fd
ob

2
E
rf

?éﬂﬂﬁﬂlﬂd%%ﬁ@ﬂ
o) Z7lol meh Z7hahe

Je B

= 8

ol 2 2
M o
o

ko e
e
R o of

o

)

—‘ﬁL
’ o
N

[t
2,
2P
2
N

o|N
N
2L
rie rir

of o kI o) K
>
N
HUHJ

IR
2 =

2oeg
"4
fir
et

gpuns HYY ¥ES

HAR Y 2AS BA BV Rl oI SY 4 %
o8 ol FARA AP/ ol HRHA AT E 5
WA AT+ dE AN QGRG0 22
S 71 WCS| ARSI 2ol 1o} ed Aol A 5
o} g0l g7 e S U o ¥ 9 B2 Aol fre
ol g ACE Uehgth ol AL AlE A¥RR
o] 919434 Aol glonn ol el A 2
AN AERAH) AP L ASHE ARS AR D
L A DEL T

oY AL A A B %}ﬂﬂ%qai

A%
A BA- 27 dTes /)8
9

kS

ol 7} & FAIEA, ¥4 5‘_?—_"91 "Vhﬂ °‘°¥
HAZA AR FE ATE TN Y vlo
o} 2~(Berkson' s bias), A A0 QI3 Hlo}o] (due

to selective bias)2] 41€  2](Selection bias)E Zo1= £
Hohs G2 E AR ole o2 Qs Yurele
Ba7kA shed B2 2 A2 vl ZA ol gof YL

ohS tfAb e 2 S ExpFE T v Aol 3l BAH &
Y EAD F7F QA TR = A R H 9 (Information
bias)Z A& FAH ¢ 34 vlo] of 2(recall bias)oll T
oMol Mg Qi on, I REo thadatey AL

LR B 82 AP ] ol RA T A A
2o} o) sof ola) AR AR Y 5 )
= RS dAs WAEA ZHUE Aotk MR

F Y 2 odddol 289 34 RV AYE 7}:;1
ol itk 5%?4%6{1—— W& A0 2 Azjuict vl

AR08 4 9 99, 40 AL A% o1
A F7029 M B e Rl SRHEZ SR vkt
e = agye gl 2R AL B4 U
£ Holtp & niABo g o] A7 AF U
d o] 1169, @Azol 75l Ak 11 AR 3%
& AU BRAZH A2 DA ZHol 7t ol
Ve ol $42 S HEF02 sted 4R/ o
2, 44 HYNHEFTH FUYHEFY Wi

33



a3z M2d AlLE

wﬂﬂﬂééﬁ“é%%ﬂmﬁﬂmﬂfi
7t HEAHEF T R X Aot QA HE}

oW AFE 8 A7 JEFY AT P
VANZF AFZ AL 44 ML 4 QT

{lo
4y
fu
bt
N
olr
_?1_1‘
B
=
olp
B
>
N
)
rO -
rg
-y
x
MU o

olZ, |A% Aol B 7|7k 71 W
7Ve sttt AR e, AEFHY A
o Yol AT X F AAo] P2
A7k Aow, EATE B W B x;i% Ax
28 A4t 8o F ol 9322 Yehdn. o)y
AT A A o] HAM AFZE FUFglol. of
01%'—@4‘”‘ EZ ¢o2 &Y A Foly, A3t
AJN AT E FYste SRunn HE Y HEFH
ﬂﬂ%zﬂoﬂ W3t g A7t gesiet Az d.

r-|n o =

2 o

Lo » oo

> o oo X B 2

Py

2 % XK

1. Larsson B, Svrdsudd K. Welin L. et al. Abdominal
adipose tissue distribution, obesity and risk of
cardiovascular disease and death: 13 vear follow up of
participants in the study of men bor in 1913, Br Med J
1984;288:1041-1044

2. Bjorntorp P. Regional pattems of fat distribution. Ann
Intern Med 1985;103:994-995

3. Ohlson L-O, Larsson B, Svrdsudd K. et al. The influence
of body fat distribution on the incidence of diabetes
mellitus: 13.5 years of follow up of participants in the
Study of Men born in 1913. Diabetes 1983:34:1035-
1058

34

4.1so H, Kiyama M, Naito Y, et al. The relation of body fat
distribution and body mass index with hemoglobin AiC.
blood pressure and blood lipids in urban Japanese men.
Int J Epidemiol 1991;20:88-94
5. Kaye SA, Folsom AR. Sprafka JM. et al. Distribution of
adipose tissue and risk of cardiovascular disease and
death: a 12 year follow up of participants in the
population study of women in Gothenburg, Sweden. Br
Med j1984;288:1041-1044
6.Folsom AR, Kaye SA, Seliers TA, et al. Body fat
distribution and 3-year risk of death in older women.
JAM 1993,26%(4):483487
7.Bae M, Kim DS, Kim JY, Ahn YO. A distribution of
waist-hip ratio associated with blood pressure in middle-
aged men. Korean J Prev Med 199932(3):395-399
8. Despres JP, Moorjani S, Lupien PJ, Tremblay A, Nadeau
A, Bouchard C. Regional distribution of body fat, plasma
lipoproteins, and cardiovascular disease. Arteriosclerosis
1990;10:497-511
9. Vague J. The degree masculine differentiation of
obesities, a factor determining predisposition to diabetes,
atherosclerosis, gout and wric calculous disease. Am J
Clin Nutr 1956;4:20-34
10. Lapidus L, Bengtsson C, Larsson B, et al. Distribution
of adipose tissue and risk of cardiovascular disease and
death; a 12 year follow-up of participants in the
population study of women on Gothenburg, Sweden. Br
Med J 1984; 289: 1257-1261
11. Park HS, Lin SY. Visceral fat accumulation according to
sex & age, and in relation to cardiovascular risk factors
in-Korean obese men and women. J Korean Soc-Obes
1998;7(4):342-354
12.Borkan GA, Gerwof SG, Robbins AH, et al.
Assessment of abdominal fat content by computed



tomography. AnrJ Clin Nutr 1982:36:172-177

13. Ashwell M., Cole TJ, Dixon AK. Obesity: new insight
nto the anthropometric classification of fat distribution
shown by computed tomography. Br Med J
1985:290:1692-1694

14. Bouchard C, Bray CA, Hubbard US. Basic and clinical
aspects of regional fat distribution. Am J Clin Nutr
1990;52:946-950

13. Seidell JC, Oosterlee A. Deurenberg P, et al. Abdominal
fat depots measured with computed tomography: effects
of degree of obesity, sex and age. Eur J Clin Nutr
1988:42:805-815

16. Shimokata H, Andres R. Studies in the distribution of
body fat. Longitudinat effect of change in weight. Int J
Obesity 1989;13(4):455464

17.Ko GTC, Chan JCN., Woo I, et al. Simple
anthropometric indexes and cardiovascular risk factors
in Chinese, Int J Obes 1997, 21: 993-1001

18. Logue E, Smucker WD. Bourguet CC. Identification of
obesity: waistlines or weigt? J Fam Pract 1995; 41:
357-363

19. 380, 4G, L), TR WAL AR,
$FA BAFHABY G2 O 8-
22 AF. = 87] 1998:28:949-962

20. FA A A9 2 A 2001

2

Jousilahti P, Tuomilehto J, Vartiainen. et al. Body
weight, cardiovascular risk fcators, and coronary
mortality. 15-year follow-up of middle-aged men and
women in eastern Finland. Circulation 1996; 93: 106-
113

22, Siedell JCM, Verschuren WM, van Leer EM, et al.

Overweight, underweight. and mortality. A prospective

study of 48287 men and women. Arch Intern Med

1996; 156: 958-963

23. WHO. Obesity - Preventing and managing the Global
Epidemnic: Report of a WHO Consultation on obesity.
Geneva: Division of Noncommunicable disease : 1997.
pl-69

M BTUANHATY BFAY BAYA Y,
o o 5 8EAL: 1995, p104-109

B BAEAR. GFEAANHATL. B FUD%
X G UZAL FHHE T A.199.pl46-151

26. Song YM, Yoon JL. Accuracy of self reported weight
and height. Korean J Epidemiol 1995:17(2):157-168

27. Stalmer J. Wentworth D. Neaton JD. Is relationship
between serum cholesterol and risk of premature death
from coronary heart disease continuous and graded?
Findings in 336.222 primary screens of Multiple Risk
factor Intervention Trial (MARITF). J4MA
1986,256:2823-2828

28. Jacobs D. Rottenborg S. Smoking and weight. The
minnesota lipid reseach clinic. Am J Public Health
1981.71(4):391-3%6

29. Yoon SI. Yi SW. Kim SY, Oher HC, Park YH. Lee SY.
SohnTY. Association between BMI and Moriality -
Kangwha cohort study-. Korean J Prev Med
2000:33(4):459-468

30. Prineas RJ. Folsom AR. Kaye SA. Central adiposity
and increased risk of coronary artery disease mortality in
older women. Ann Epidemiol 1993;3:35-41

31. Sparrow D, Borkan GA, Derzof SG, Wisniewski C.
Silbert CK. Relationship of body fat distribution to
glucose tolerance. Results of computed tomography in
male participants of the normative aging study. Diabefes
1986:35:411-415

32. Heish SD, Yoshinaga H. Abdominal fat distribution and
coronary heart disease risk factors in men-waistheight
ration as a simple and useful predictor. Int J Obesity



A e ) A2 ALS

1989;13:455-464

A9, o] & 2], urAlof, vt ], o] 4F3}, o] B4
AR AT AP ZAAEN Y s g/
A ule] G4 714 9] 838 X] 1998:19(9):719-
7

34. Pouliot MC, Despres JP. Waist circumference and

22
2.

e A T

abdominal sagittal diameter: Best simple
anthropometric indexes of related cardiovascular tissue
accumulation and related cardiovascular risk in men and
women. Am J Cardiol 1994;73:460-468

n}. 71)&‘1_1: .101.-"‘:7(] N?-i °J §]_,]z-1 7‘_J13g-n]

% 7]-2} A g_aib‘;_} 2= ol
uh8}3] 2] 1998;7:74-

36. Stallon FF. Stunkard AJ, Wadden TA, Foster GD.
Boorstein J, Arger P. Weight loss and body fat
distribution: a feasibility study using computed
tomography. Int J Obes 1991:15:775-780

37.0h HJ. Kum JH, Chung HY. Han KO, Jang HC, Yoon
HK. Han IK, Min HK. The usefulness of waist
circumference as a indicator of the abdominal obesity;
the risk factor of coronary artery disease. J Korean Soc
Obes 1999;8(2):124-129

38.Masuda T, Imai K, Komiya S. Relationship of
anthropometric indices of body fat to cardiovascular risk
in Japanese women. Ann Physiol Anthropol 1993
12(3): 135-144

39. Holimann M, Runnebaum B. Gerhard I. Impact of
waist-hip ratio and body-mass-index in hormonal and
metabolic parameters in young. obese woman. Inf J
Obes Relat Metab Disord 1997, 21(6): 476-483

36.

40. Ko SG. The study on correlation of anthropometric
indices with blood pressure and serum lipid in Korean
adults. Korean J Orie Int Med 2000:21(3):495-304

41. Hoe BK. Son LS. Yoon TY, Choi M. Park SY. Lew
DJ. Association of anthropometric indicies with
prevalence of hypertension in Korean adulis. Korean J
Prev Med 1999;32(4):443-451

42 USPSTF. guide to clinical preventive services: Report of
the U.S. Preventive Services Task Force. 2nd ed.
Williams &Wilkins, Baltimore. 1996, pp.221

43. Dowse GK. Zimmet PZ, Gareeboo H. et al. Abdominal
obesity and physical inactivity as risk factors for
NIDDM and impaired glucose tolerance in Indian.
Creole, and Chinese Mauritians. Diabefes Care 1991;
14:271-282

IR LI ERE S R SRS TR
A ZE APAAY HHA, 7HE 8 E A 19%6;
17(9): 784-797

45. Bray GA. Pathophysiology of obesity. Am J Clin Nur
1992:55:488-494

46. Liao Y, McGee DL, Cao G, Cooper RS. Short stature
and risk of mortality and cardiovascular disease:
negative findings from the NHANES [ epidemiologic
follow-up study. J Am Coll Cardiol 1996:27:678-682

47. Kannam JP, Levy D, Larson M, Wilsonm PWF. Short
stature and risk for mortality and cardiovascular disease

events. Circulation 1994;90:2241-2247



