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A7 Bay

AT ="stes A AAAQ] FAolH, od wet Frtstes HEFS 83
FAZ FH Atk 53] HEFES =AJA 7N FAEO] F7] W] =
IJ2 Fol=te $PUFAA HS T3 BARAI 2 Aoth(AY, 1993; HAE
2|5, 2004).

[
mal
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ﬂ

Hﬂ
[e]
o
~

19909 HEF 02 AT AR A AAHNCE 409 WO WA AW

e

A% 28AZ B Folon], dATANE SUAT B AdolTn Hudy
(Murray, 1997). 1 °|F HEF o2 Al At AlAZH o2 5540 Hog 7}
o, AT vl ALEdTAN o F23 AFPAoT A 2/34 %
HNEFe ARY ohle FREoR
=

(e I PR

£ AATTG &HA UATHWHO, 2000). = 3]
A Z7Izrel ZaE Lt A A4S E

BAR PHe oplse Ayeld

e A9 G AYFHLE g B AFdde] AEHABIH, B

dyres Bd AHdadso)l /M g Aot (EAH, 2006). 2002'd =
AA ARAF 151% 5 A o, HZole HEE vlate HBA(HEA

Z3)9 S7H7F FEETHE A5 A5, 2004).

AARAZIF= 1980t =WHEE A AAZQ AdAAge dAFolE 7o}
3t7] $13ted MONICA (Multinational Monitoring of Determinants and
Cardiovascular disease) ZZAEE Al &slo] A ehe] P ol FFd wat A
dHAse] B Al HEFolE #FSHY] A FstR e, HEF A o=
1478 A QoM 1982378 19953744 J3ste] =T BAYE, AYE, AEE
59 984 Ax9 FolE HI3ITH(Sarti ef 4/, 2003).

FEUgAME HEFS AWt #dstr] fg 7Y g 223



FTE g AoRE FAAEAZI] 24A3F Wl A Hs Iz
(Transient ischemic attack, TIA)¥} 7238} & & (Sub-dura hemorrhage, SDH), 7
1] %3 (Epi-dura hemorrhage, EDH), =3 Alale] o3 dAsi= T4 59
7A§-ol= Al FHWHO, 2004; Sacco ef al, 2006).

59 TR A HABAAEAAY HEF), A
o g HHEsH, HEde HAAWEE, AFHs=d

TOAST /7 A5 220t (Adams ef 4/, 1993; Gordon, 1993; Sacco ef /., 2006).
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(28X HET), "EF

2 2Rsm, 9NN

e

= T8¢ SEAY T F ¢ FHHSFTEASE(Hallym  Stroke
Registry)ll &= o] BFE AH&3stAaL, #AstrlaFdA Adstes AYYd HEa34
3o o)t =T BFd 2 Hes uAdF Yoz 20059E LRE pE

371 A4 BPHY FERA SSAQANE 0B ASSAT@ATF 5,

I 84 i o
2006).
7o RIS A FHZF Q<A (Genetic factor), A ABAZAH K<l

(Socioeconomic factor), &2 2874 4 <l(Physical and Environmental factor)ol] <]
I s, dgore F384 2ds Tdste MEor Adojgtes &olE
&3] AFEg o =3 g ol A be S4S Hsty] 3 Asst
A AT(HNA, 1992, HAE, 1993)¢F AMGA AT fFztote] BEAddd e A+
7h ol Faf A
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fr
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ATHEE S, 199; ©157, 2004; 13 3H, 2000).
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AR, AEg FE, B34, uiEadE, 85 ¢FY To] &HA o

(Worthet a/, 1975; Tell et al, 1988; Brownson ef a/, 1993; U] 3+ 2] 3}3], 2004).
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HIUP(zo‘y) FA4(12%), 1FH 2B EEF(10%), FT=HEB%), AAEFEEZ 59

RATHE AL 2 F, 2004).

AP A AL FE oA UH(1837-1900)7F 1894 A &3F 1o AX <FFAR
A>oll A HFo g g o AMRS HEF, 24, B9, 2599 v7kA
2 FES(ZFEE, 1973; olAvE, 1986), 2zt A (MMl HFel o] FR-<
ZFol7h ke Aolth. ol# gk APFJAWULA) ZHZhe] e A WA Aozt A A
S A8t ol wet AW B9 Zolrt AATE v FRom (LA F, 1993
S9H, 1995, 1998), = stelste] HAAQ] o A A 3 Aok(H =g
Fof st Aol st 4, 1997).

$HOJ3tal AL M = HEF TH
3 o, HEFY HAFFAAA TH7AAY AYAA T AFAS A2H A
oo we} o]zt Atk SFYTHEYH, 1995, 1996).
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MR ES YetlE AAZFAFE AFS AFo2 U] ALt FAoH o
e kg/m’olth. ofAlolEH YA Y BNt TRI|FES o] §dte] HIWEE A A
g 25002 Ao A th(WHO/WPRO, 2000).

AEFS INC 7z 71Ed A HaEtol £57] Y 140mmHg ©]7F o] A
U o] $k7] 9t 90mmHgol 3l A2 F A o (NC, 2003), o] Hol 28 7]
AstAAY nBtFS HE& de AF AAH R AASA

FeE 19973 v= Pt A NFo] AT FEA ol
126mg/dLol A, 213 2412+ o] 200mg/dLol4}, HbAIC 7.0%°14 22 493t
THADA, 1997).

1A 832 National Cholesterol Education Program(NCEP)7|Ed] wz} F&
g &~HE 240mg/dLol Y e ALEAGHEZH2HE 160mg/dLol %, &S F
A 200mg/dLol il A2 Aostn AA AT FRE At
(WHO/WPRO, 2000). 28]y B2 FAE50] #A nAHZF AR5 FF3] 7|9
A kgl
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m. A9+23
1. AFgAA e Adukd 54

AFUASFE F 662 olH, FAo] 3807 (57.40%), 1/de] 2821 (42.60%)°]
AT HEF Yole  60.69£10974, HF A AR S (BMI)E
kg/m’olH, B #7 S EHE 854418.60cmo] 1 oH, ALFH AR L
B 259 1429 (21.45%), B2 2667 (40.18%), A%< 254 (38.37%)°] Lt}
HEST AT 3BIEY H yole 6258+11.464, Ht A A WA S (BMD)=
24.11+3.30 kg/m’0|v], FF 27 g EdUE 88.14+825cmo|on, 284 HE
S3A7L 38% (11.48%), 318 HEFEA7F 2937 (88.52%)°l R o1, TOASTH 7
2} LAD7} 497 (16.72%), SVO7}F 2357 (80.21%), 71} SOES$} SUEZ}F 9% (3.07%)°]
=
A7z 331%Wel #HF dole 5880+10.134, HT A ALAF(BMI)E

32

o

24.66411.04 kg/m’olv], B 77 3P Ed & 82.86+8.13cmo] T}
AU are] A dxd g4 AFAE, 48, 9%, 9%, TOASTE

- 2F %), A D ZFAFBMI), slgsd, 3AFAAR, FAEEA

w, AER

—
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i
N
re
-
)
o
N
1o,
e

2 A o AL HEZF AT ARz
(N=662) N=331) (N=331) Povalue
LG N (%) N (%) N (%)
AR A A 0.0003"
Bl 142 (21.45) 59 (17.82) 83 (25.08)
Bl &< 266 (40.18) 120 (36.25) 146 (44.11)
Eap Yl 254 (38.37) 152 (45.92) 102 (30.82)
3 1.0000
= 380 (57.40) 190 (57.40) 190 (57.40)
o] 282 (42.60) 141 (42.60) 141 (42.60)
A3 (M) 60.69 +10.97 62.58 +11.46 58.80 +10.13 0.0001""
30 - 44 50 ( 7.55) 25 ( 7.55) 25 ( 7.55)
45 - 59 206 (31.12) 103 (31.12) 103 (31.12)
60 - 406 (61.33) 203 (61.33) 203 (61.33)
=T
28 HEF 38 ( 5.74) 38 (11.48)
AEN HEF 293 (44.26) 293 (88.52)
A% 331 (50.00) 331 (100.00)
TOAST E#F
LAD(LAA+CE) 49 (16.72)
SVO 235 (80.21)
SOE+SUE 9( 3.07)
AE3H 0.7135
71&, WAt FAF 507 (76.59) 251 (75.83) 256 (77.34)
w42} glo] T 155 (23.41) 80 (24.17) 75 (22.66)
BMIQ2d A, kg/m’) 24.37 + 7.96 2411 + 3.30 24.66 +11.04 0.4175
<25 398 (63.68) 204 (62.01) 194 (65.54)
>25 227 (36.32) 125 (37.99) 102 (34.46)
58 &9 (cm) 85.44 + 8.60 88.14 + 8.25 82.86 + 8.13 0.0001™
HAAZFART 0.3250°
=< 311 (50.32) 160 (48.34) 151 (52.61)
FAFA 307 (49.68) 171 (51.66) 136 (47.39)
HA EEAF 0.5325"
THEH *F 341 (66.27) 165 (66.27) 176 (62.63)
B3 e 25U 189 (33.73) 84 (33.73) 105 (37.37)
FASFAT (I F/F) 0.0001"
<1 220 (40.22) 169 (51.52) 51 (23.29)
1-2 138 (25.23) 62 (18.90) 76 (37.16)
>3 189 (34.55) 97 (29.31) 92 (28.10)
234
=Ry 204 (32.43) 162 (48.94) 42 (14.09) 0.0001"
T 104 (16.53) 82 (24.77) 22 ( 7.38) 0.0001"
HEPAHFZAS 14 (2.23) 11 ( 3.32) 3 (1.01) 0.0899"
* Using chi-square test, p<0.05 ** Fisher exect test, p<0.05 % T test , p<0.05
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Run
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(36.25%), %
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1 599 (17.82%) wolRou, AAWERFAME Bl 1467

(44.11%), A< 1027 (30.82%), A2 839 (25.08%)w=°] A T
ol ¥
el frolst zelzb AN M (p=0.0001), HAFE
88.14+8.25cm 1 d] Wral AU Z TS 82.86+8.132 #2354 &k tH(p=0.0001). i

i

T AT o] 625841146013, B HETS 58.80+10.130.2 F

Av)

e HEF@ATAAN

kr

et BAYL BTl A 1627 (48.94%), HER Tl A 427 (14.09%)01 o™, T
W A AYE STl 829 (24.77%), tHETA 229 (7.38%)0lRoH, BE &

3 Zol2 HATHE 3).
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¥ 3 HEF AR WEEA
HEF AT AZdz=T
(N=331) (N=331) P-value

il N (%) N (%)

A A A 0.0003"
Bl 59 (17.82) 83 (25.08)
2Rl 120 (36.25) 146 (44.11)
2g 152 (45.92) 102 (30.82)

3
1 190 (57.40) 190 (57.40)

o 141 (42.60) 141 (42.60)

a3 (A) 62.58 +11.46 58.80 +10.13 0.0001"

30 - 44 25 ( 7.55) 25 ( 7.55)
45 - 59 103 (31.12) 103 (31.12)
60 - 203 (61.33) 203 (61.33)
DR 0.6959"

3 90 (29.90) 95 (28.79)
B¥ 80 (26.58) 92 (27.88)
oy 89 (29.57) 106 (32.12)
ABY 42 (13.95) 37 (11.21)

A& 0.7135"
71&, We-Aet FAF 251 (75.83) 256 (77.34)

vl 42} glo] &R 80 (24.17) 75 (22.66)

W FE(H) 0.0001"
0 - <6 124 (37.69) 52 (15.71)
7-<12 116 (35.26) 102 (30.82)
=13 89 (27.05) 177 (53.47)

BMIQ2Y A, kg/m?) 2411+ 3.30 24.66 +11.04 04175
<25 204 (62.01) 194 (65.54)
>25 125 (37.99) 102 (34.46)

#7382 & @l (cm) 88.14+ 8.25 82.86+ 8.13 0.0001""

FAEAGE 0.3250"
=9 160 (48.34) 151 (52.61)

FAEFA 171 (51.66) 136 (47.39)

FALFAR 0.5325'
THA EF 165 (66.27) 176 (62.63)

B EE +5¢F 84 (33.73) 105 (37.37)

HALF S 0.0001"
<1 169 (51.52) 51 (23.29)

1-2 2 (18.90) 76 (37.16)
>3 7 (29.31) 92 (28.10)

AW AH 200 (60.42) 92 (30.87) 0.0001"
18 162 (48.94) 2 (14.09) 0.0001"
e 2 (24.77) 2 (7.38) 0.0001"
IAEF 8 ( 5.44) 41 (13.76) 0.0004"
HENLAS 1( 3.32) 3 ( 1.01) 0.0899"
AAAEHHH w3 9 (2.72) 0 ( 0.00) 0.0114"

* Using chi-square test, p<0.05 **  Fisher exect test, p<0.05 *#** T test , p<0.05
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N
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g
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Chi-square®] P-value’} 0.892 w9 # 3t
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23 1 2y 2
He (29) W F
OR (95% CI) OR  (95% CI)

A% (A) 1.03 (1.02-1.05) 1.03  (1.01-1.06)
d o /0 091 (0.66-1.25) 553 (2.34-13.09)
AP A A 854 1.00 - 1.00 -

E~ 0.84 (0.55-1.28) 1.79  (0.83-3.87)

BTN 1.75 (1.23-2.49) 634  (3.08-13.04)
FAR T (kg /n) =25/ <25 0.55  (0.27-1.14)
AESH =7/ A 1.82  (0.88-3.76)
1E4IAAH /5 338  (1.85-6.18)
T IAY /T 240  (1.11-5.17)
AAFAAR FA/HEA 285  (1.39-5.86)
HJASFIF 4 33]o]s} 1.00 -

F 1~23] 0.27  (0.14-0.53)

ZF 33|04 0.27  (0.14-0.52)
FA TR 3} /ot 0.84  (0.48-1.47)
32l &l (cm) >86 / < 86 116  (1.10-1.22)
Hosmer & Lemeshow
goodness of fit test 23.89  (0.0024) 3.63 (0.89)

Chi-square (P-value)
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al
A AAFASF 25 kg/m’ VIS B2l wlste] A AAFASG 25 kg/m’
o] HUe HEFT T ThsAol 2239 EFRXOW(ORE=2.23, 95% CI
1.30-3.83), 25 kg/m’ vl¥kel B9l wigte] A ADFALE 25 kg/m’ T &
Fele HEF WA JhsAol 2.62u =PIL(ORE=2.62, 95% CI 1.55-4.44), 7]
AAGASF 25 kg/n' Pk Bl&Qlel HlEte] 7 AZBFEASE 25 kg/m’ o]

AYE HEF B Jbsdo]l 5.058 F= RS (ORE=5.05, 95% CI 2.22-11.50), ©]

s Et

O3 5 ARaA Z ) | gheiA 2 ZEe] Odds Ratio Estimates
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=goy FAGHoRE FoskA &% o (ORE=1.50,
0.82-2.74), ¥ #AAHol gle Bl vk FA
2dAe HEF DA TheAol 342d wkor ole FATHOoE fosAtt

(ORE=3.42, 95% CI 1.84-6.39)(L% 6).

_22_



A A

z w4y

},;]Z.’:
=

5. CART &g =

M

Tl 7HE

He Z2Asts A4 &

ar
=

HE%

-

—_—

0

o
B
oF

oy
N
)
!

—

<R

4
N

1

A

I

£ A9l BHAGe g P
RIS

o
A

N

ojp

°
ojn

7

ofn

oy

ol

2 5]

Jolvf 284 vz 7} A4 o

il
)

T

an
&

o

0.274°] %

Kol
L.

& (Misclassification rate, MR)

CART &AZ2AYT =

_23_



) a0 281 Z 4,28 GG
| B7.08 7.9 | LR )
? f7 2 ¢ 167 7
| 136 b | 7l b
Total 203 i Total 260 |
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Target=GROUP Model Mame=DTI

Percent

Actual Target

1% 8. CART YJAZA YR L
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A8 o4 (hospital-based)

Ay ATE AdGuE B4t A3, 534G 39 AABAE HyoE F
02X YEgel HolAv, Hel ®A A 5ol A, BahUzTAT
sl Uz 249 94Fel Basth o AFE ged ge FAYEL Adx
ek,

AA, Aqe] A AT g AFH Z3E AF7F ok A7)k
&4 dete A

=4, AFodA Az R do 3 AdEade] 2AHS AYa ddge
Holth, HET FAT F zxwol MEA7IaA dF et dolA e
AA AA AT g Hixdes 7HAA ZPde oo

AR, dxzae]l A4 HEFTS 7HAL A= doy AAAE vxdt=d ¢

H =
304 WYk e EACA ALdstda, HEFEATY AEIY AFFEE 1Y
3l SASS] PROC SURVEYSELECT ZEZAIAE o] &3l Y F A9 33
HS ol &3t £4 AFEE T3 H(Anthony e¢f 4/, 1989).

AR A AL 1894 =T oA ul7l ALd <ZoFA RO A Loz ot

go] prdelstl A SFHoz A7Hn BAe] o1 Y FRBHAZY
sl Al s, 1997)2 Azke]l ARS A B, 2%, BEQ, 2%

OS2 FEIFI(FTEE, 1973; olAvE 1986; AR, 1987; LW, 1993), 42 A
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=5 A ¥MuAFETt 6342 E%, I AR fFofdtu A} =Y
O] A TH(95% CI 3.08-13.04 ; Hosmer & Lemeshow goodness of fit test X*=3.63,
P-value=0.89).

A2 ARZAAA e HIAAE BAFILE Yo7t 18 BelAFF
Tl TAY HuAF=7E 1.039) S 7Fska(OR=1.03, 95% CI 1.01-1.06), A &
o oAl A =3 24 vuYgzrt 5538 E®I(OR=553, 95% CI
234-13.09), EI5<ol Mgt Aol HEF AT HuAIA=TE 6.344)
(OR=6.34, 95% CI 3.08-13.04), 28 <e] FHAHo] gle Argol HsA Ao
NeE AbFEo] HEFTo] LAY vuYIF=rl 3388 =1 (OR=3.38, 95% CI
1.85-6.18), B HAH o] gle Atgel HIIA Ae Aol HEZFo] T Bl
AF =7} 2408 ¥ O (OR=2.40, 95% CI 1.1.1-5.17), s E# 7} 86cm™ TS
Abgholl BIBted 86cmol Rl Abge] HMEFo] AT wmIF=TL 116w EUTH
© W (OR=1.16, 95% CI 1.10-1.22), o] ZF7} EAGH o2 {54

A APFA AT 2 A 2~E S AR A (Logistic regression)oll A H &% @A A

Hedoz FostA U2 WHFE e 13 A8 (Interaction effect)S 413t X

Bl 3= ¢ko ¥ (ORE=529, 95% CI 2
o 3} FAHo] gle AUdALS HEF LA steAde] 193w =3k3
(ORE=1.93, 95% CI 1.22-3.06), £3] @2 Aol e U HE u

el BAGL A 2ol HEF WA 54l 12240 Eghow o] BF

= BA%Ho g2 §935 9 (ORE=12.24, 95% CI 5.93-25.27).
APEFARY St nadEs 2y FHYEd st 86emu vl B2l

Hlste] g Ed 7 86cmol Al HISQE HEF WA shede] 4718 E9koH
(ORE=4.71, 95% CI 2.48-8.96), &l&]l= |7} 86cm™m| el Bl 5-<Qlol Hlsto] 32 &9
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ABSTRACT

A Case-control Study of
Sasang Constitution and Relative Risk of Stroke

HAN Chang Ho

Dpt. of Epidemiology & Biostatistics
Graduate School of Public Health
Yonsei University

(Directed by proffessor Heechoul Ohrr MD, PhD)

Aging population is a global trend, and increasing cases of stroke is becoming
an important public health issue. Stroke may be different by constitution of a
person, and the cause of stroke may be found in constitutional imbalance.

The objectives of this case-control study were to investigate whether the
relative risk of stroke can be different depending on Sasang constitutions
classified by Sasang constitution questionnaire, to grasp interaction effects
between Sasang constitution and the other risk factors, and to build the logistic
regression model which can predict the risk factors of stroke including Sasang
constitution and the best decision model which can detect risky group of
stroke at early stage.

This study was accomplished by comparing the patient group who are
registered with ’storke patients registration enterprise’ and filled out the Sasang
constitution questionnaire, and the healthy comparison group by simple

random extraction method. The data of patient group was attained by a Case
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Report Form based on Standard Operating Procedures, aimed to survey
patients with Informed Consent, who volunteered to participate in this study.

In this case, the group of patients with strokes are those whom are
diagnosed, first time in their life, as acute strokes within 2 weeks(14 days)
from the outbreak of illness. The comparison group are limited only among
those who visited the hospital and conducted the general examination
including the Sasang constitution exam and answered the reasons for taking a
medical examination are a periodical check, a group-check from work or an
inducement of member of family. Those who did the examination due to
simple feeling of illness in health condition or an inducement of a doctor were
excluded. Those who are diagnosed as a stroke with a medical examination
result or after a checking-up are excluded.

From October 2005 through March 2007 (18 months), the total number of
subject is 662; 331 cases of stroke patients group and 331 of healthy control
group. The statistical analysis was accomplished by conducting Chi-square test
or Fisher’s exact test on the quality variable for the univariate analysis of risk
factor of stroke and conducting independent Atest for the quantity variable.

The analysis between Sasang constitution and the risk factor of stroke was
accomplished by conducting Logistic regression analysis in order to get the
odds ratio and confirming the interaction effects. The suitable regression model
was built by using the Hosmer and Lemeshow’s goodness of fit test, and the
best statistical classification model which decides a stroke was established by
decision tree analysis using the CART algorithm.

The main results of this study is as follows;

In a condition that age and gender were controled by logistic regression
analysis, the relative risk of stroke by Sasang constitution classification was
obtained; Soyangin’s risk ratio was 1.75 times higher than Taeumin’s, and it

was statistically significant (OR=1.75, 95% CI 1.23-2.49).
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However, consideration of body mass index(BMI), waist circumference, past
history of hypertension and diabetes, history of drinking and smoking makes
even better model. According to that model, Soyangin’s risk ratio of stroke
goes up 6.34 times higher than Taeumin’s (OR=6.34, 95% CI 3.08-13.04), and
the result of Hosmer & Lemeshow goodness of fit test which determines the
suitable degree of the model was appropriate (X2=3.63, P-value=0.89).

According to decision tree analysis of CART algolithm, the most overriding
variable was the history of risk factor of cardiovascular disease (one of
followings is included ; hypertension, hypercholesterolemia, diabetes, ischemic
heart disease, and transient ischemic attack). And, among the group without
past history, they were divided the most if they were Soyangin or not. The
next overriding variable was drinking history among Soeumin and Tarumin.
Among Soyangin, the next overriding variable was regular exercise or not. The
misclassification rate of CART algolithm was 0.274 though.

By the result of this study, we found out the risk of stroke can be different
depending on Sasang constitution, and the risk highly rises due to interaction
effects with risk factor of cardiovascular disease, and most importantly, finding
a possibility to develop the specific predicting model for stroke including

Sasang constitution is significant object of this study.

Key words : Sasang constitution, storke, case-control study
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