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Objectives : To identify the risk factors of cerebrovascular  analysis, risk factors for total CVD were hyperglycemia and
disorders(CVD) in Koreans using a nested case-control study. hyperiension. Unrespectively, the odds ratio of ex-smoker was
Methods : The cohort consisted of beneficiaries who had taken  significantly fower than that of those who had never smoked. The rigk
health examinations of the Korea Medical Insurance Corporation  factors for ischemic CVD alsc were hyperglycemia and hypertension.
(KMIC cohort: 115,600 persons) in 1990 and 1992 consecutively. Four ~ However, only blood pressure was found to be a risk factor for
hundred and twenty five (425) cases were selected following the  hemorrhagic CVD. Hypercholesterolemia was not a risk factor for total
validation of diagnosis among 2,026 reported CVD (160-168) inpatients ~ CVD, ischemic CVD, and hemorrhagic CVD.
during the year from 1993 fo 1997. Controls were matched (1:1) with Conclusion : We concluded that the most important risk factor for
age and gender of the cases among inpatients without CVD duringthe  CVD (including subtype) in Koreans was hypertension.
same period. The source of data in this study were the files of the 1990
health examinations and the 1992 heaith questionnaires, as well as an 34(2):
additional telephone survey undertaken from March to November Korean J Prev Med 2001;34(2):157-165
1999. Key Words: Risk factors, Cerebrovascular Disorders, Case-control
Results : In a bivariate analysis and multiple logistic regression studies, Insurance benefits, Korea
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Figure 1. Model of nested case-control study.
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Table 1. Sociodemographic characteristics & health examination profiles of cases

{total CVD *) and controls

Characteristics Cases(n=425) Controls(n=425) p

Age, Xtsd!, year 57.7£6.1 575+59 B
Sex, % male 91.8 91.8 . .
Educational level, %

Middle school graduated 14.2 179

High school graduated 311 33.6 0.215

College graduated 54.7 48.6
Height, X+sd, cm 167.5+5.8 167.6£59 0.575
Weight, X+sd, kg 673189 65.518.6 0.005
Body mass index, X +sd, kg/m’ 239427 233426 <0.001
Systolic BP, X+sd, mmHg 139.8+22.1 126.8+18.1 <0.001
Diastolic BP, X +sd, mmHg 90.5+14.2 82.5+11.6 <0.001
Fasting blood glucose, X+sd, mg/dL 101.4+43.0 95.3+26.1 0.013
Total cholesterol, X+ sd, mg/dL 202.8+43.9 197.3+40.9 0.062

* CVD : cerebrovascular disorders, 'sd : standard deviation, BP: blood pressure

SEllipses indicate matching variables.
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Table 2. Life-style characteristics of cases (total CVD * ) and controls Unit:%  odz}= 32479 14.6%, B2 79 24.3%

Characteristics Cases(n=425) Controls(n=425) p ojglow, HA FTdAE AL
Preference 64 0%, 279 503%=2 3o &
Slightly salted 169 17.5 20] O BT A, 43 43 obs
Moderate 66.5 642 0771 | ol 2ateh 44, &5 j A
Salty 166 183 *SH A% &&, 25, THA] +F4E
~"Meatconsumption T TToTTTTTTTITITTTTTTTTTTT AXE Fo8 2ol 7t S c(Table 5).
Daily 333 36.1 Table 62 THaizkR Ao M Fol5gd
2-3/week 349 329 0.717
Weekly or less 3138 311 ATS Sy HIRdan ddy
" Vegemble consumption T TTTTTTTTTTTTTTTmmmoees o tigt AY=ASAEHY Aot
Vegetable preferred 36.4 36.8 TEA 2 120 mg/dL ]y B3]
Both 56.9 58.0 0.680 olAbe] o3 T 2
N_kiaf preferred 6.7 52 120 mg/dL o]’} Ha o =7h e
Coffor infake | (OR=2.86)J/-]- 23]} M(OR=2. 77)
Rarely 332 32.8 FoA FrofetA =4t 2 2HE S
1 cup/day 35.8 378 Ao A 200 mg/dL P|uke 7)E
23 cups/day 277 2538 0912 s ; ) ]Hi g ]o N <
_ Over 4-5 cups/day . 34 3.6 0% @ wHAH]7}k 200 mg/dL o] ~ 240
"7 Alcoholintake T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTITOT mg/dL wgte] 1.70, 240 mg/dL o]Ato]
Never or rarely 343 38.0 1.15% o1, o= 200 mg/dL o} ~ 240
Occasionally 43.8 38.8 0.357 28
Habitually 219 232 mg/dL B]5k 7ol efatglal, vh o
T HollMe 22829 $54 93
Never-smoker 259 226 v 9 j]-o = F95R &gt
Ex-smoker 15.6 23.7 0.018 ch gk ,q_L]_ Che 2 A TZoA §
____. Cumentsmoker 86 31 oFo] Z7}akeE ] X}H]7]» Z7l5he o
Regular exercise 32.0 335 0.700 orrETH i

WESHAE ugon, TE 4 sl
2E vlu)7} 3t

3. &% HETER 920

* CVD : cerebrovascular disorders

Table 3. Crude and adjusted odds ratios of potential risk factors for total CVD *

) Crude Adjusted*
Risk factors Category - -
Oddsratic 95% ClI'  Oddsratio 95% Cl ATt AAre] 71EFHQ EXNS wH,
Smoking status Never-smoker 1.0 1.0 i A5 gxbgto] 55.84, o] &)
Ex-smoker 0.58  037-0.89 056 035090
ol o [¢] ZIJLo
Curentsmoker 096  0.68-1.35 103 071150 So9MRLH, BxTY 53. i‘:‘;’ RES
__________________________________________________________________ = 3= PANe)
Body mass index, 5 10 10 48. 6%7 AR E olde] o)l
Ke/m® >25t0 <30 138 1.01-188 119 083-1.70 TR AAH §4 2 A3AR
___________________ 230 201 066605 214 062747 _ ﬂﬂr# A, %7 e, o9y e
Fasting blood glucose, <120 1.0 1.0 ol EHZ;EE]_ Gl =9koLt,
mg/dL >120 161 1.03-253 167 101276 »
—————————————————————————————————————————————————————————————————— A Al HTE, 38 89, 222
Total cholesterol, <200 1.0 1.0 o
mg/dL >200 to <240 139 1.01-1.89 134 094-1.90 HES o8 aboly } $1%ATH(Table 7).
___________________ 2240 130 090190 110 072169 = AFuadxte] Agokae] A EA A
Blood pressure Normal 1.0 1.0 = A 5 A3, O]:XHMA A L8,
High normal 163 097272 149 085261 6% Felial —aMo]l Omalh oo
Mild 244 174341 223 155310 v wAEd AL £ EF
Moderate 453 2.80-7.32 500  293-8.52 oA F-el3k 2ol 7} g1tk Table 8).
Severe 752 371-1527 674  3.25-13.99 Ch 2R AT sokol a0 o] 5
Very severe 1127 4182984 1072 3912934 dRBE A3 FRAAT 7ol

; ) ) HAHH S EQ7] B dHFEAe

CVD : cerebrovascular disorders, 'CI : confidence interval o olo 2hE A o
*Adjusted with other variables in the table. AlshA] okt gRigREA oA Hto)
242 9857t Sk A9

o} olF FFE ol Heto v

(Table 4). F FONNE 29, HEAWE BAT Au)eo] 95 THTable 9).
AR HBFA) BH B4 9 213%, 27 254%92, HA §



Table 4. Sociodemographic characteristics & health examination profile of cases

(ischemic CVD * ) and controls

Characteristics Cases(n=205) Controls(n=205) p

Age, X+sd', year 59.0+5.6 58.8+5.5 R
Sex, % male 932 932 N
Educational level, %

Middle school graduated 129 16.3

High school graduated 34.8 381 0413

College graduated 523 455
Height, X+sd, cm 167.5+54 167.7£59 0.751
Weight, X+sd, kg 67318.1 66.318.6 0.228
Body mass index, X +sd, kg/m? 240124 236127 0.119
Systolic BP, X+sd, mmHg 140.4421.6 127.2+18.5 <0.001
Diastolic BP, X+sd, mmHg 90.3+12.8 827+116 <0.001
Fasting blood glucose, X+ sd, mg/dL 107.0+£54.1 949+25.8 0.004
Total cholesterol, X+sd, mg/dL 205.0+44.3 199.7+44.5 0.229

* CVD : cerebrovascular disorders, 'sd : standard deviation, BP: blood pressure

*Ellipses indicate matching variables.

Table 5. Life-style characteristics of cases (ischemic CVD * ) and controls

Unit : %
Characteristics Cases(n=205) Controls(n=205) p
Preference
Slightly salted 154 16.8
Moderate 68.6 642 0.645
Salty 16.0 18.9
 Meatconsumption T
Daily 36.2 353
2-3/week 351 326 0.757
Weekly or less 28.6 321
© Vegetable consumption T
Vegetable preferred 34.8 392
Both 578 - 556 0.527
Mesat preferred 7.5 53
Coffeeintake
Rarely 339 344
1 cup/day 344 36.5
2-3 cups/day 28.0 23.8 0746
Over 4-5 cups/day 38 53
Alcohol intake
Never or rarely 364 384
Occasionally 41.7 36.8 0.608
Habitually 219 24.7
Smoking status
Never-smokers 213 254
Ex-smokers 14.6 24.3 0.017
Current smokers 64.0 50.3
Regular exercise 304 321 0.738
* CVD : cerebrovascular disorders
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Table 6. Crude and adjusted odds ratios of potential risk factors for ischemic CVD *

AY - Fd

. Crude Adjusted*
Risk factors Category
Oddsratic 95%Cl'  Oddsrato 95% Cl

Fasting blood glucose, <120 1.0 1.0

mg/dL >120 2.86 1.49-5.49 2.77 1.37-5.58

Total cholesterol, <200 1.0 1.0

mg/dL >200 to <240 1.70 1.07-2.69 .1.60 0.97-2.63
>240 1.15 0.69-1.92 0.85 0.48-1.49

Blood pressure Normal 1.0 1.0
High normal 1.81 0.84-3.89 1.83 0.84-4.00
Mild 291 1.80-4.73 292 1.78-4.79
Moderate 541 2.64-11.10 5.76 2.75-12.08
Severe 7.80 2712248 7.84 2.68-22.95
Very severe 9.18 247-34.16 8.30 2.18-31.53

* CVD : cerebrovascular disorders, 'Cl : confidence interval

t Adjusted with other variables in the table.

Table 7. Sociodemographic characteristics & health examination profile of cases
(remorrhagic CVD * ) and controls

Characteristics Cases(n=143) Controls(n=143) p

Age, X+sd!, year 55.8+6.0 559+58 S
Sex, % male 91.6 91.6 .
Educational level, %

Middle school graduated 15.1 20.7

High school graduated 311 30.7 0.505

College graduated 53.8 48.6 ’
Height, X+sd, cm 167.8£5.8 167.6£5.7 0.703
Weight, X+sd, kg 68.1+10.0 66.2+8.0 0.071
Body mass index, X+sd, kg/m? 24.2+3.1 236126 0.079
Systolic BP, x+sd, mmHg 1394+21.7 125.7+16.2 <0.001
Diastolic BP, X+sd, mmHg 912+14.6 81.7+10.3 <0.001
Fasting blood glucose, X+sd, mg/dL 94.11£25.1 9261200 0.568
Total cholesterol, X+sd, mg/dL 199.0+41.9 198.1442.2 0.858

* CVD : cerebrovascular disorders, 'sd : standard deviation, BP: blood pressure

iEllipses indicate matching variables.
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Table 8. Life-style characteristics of cases (hemorrhagic CVD*) and controls

Unit : %
Characteristics Cases(n=143) Controls(n=143) p
Preference
Slightly salted 153 14.9
Moderate 65.7 64.2 0.925
Salty 19.0 209
~Meat consumption T T
Daily 304 440
2-3/week 34.8 299 0.062
Weekly or less 34.8 26.1
" Vegetable consumption T
Vegetable preferred 39.0 336
Both 559 59.7 0.609
Meat preferred 5.1 6.7
“Coffee intake
Rarely 285 28.0
1 cup/day 423 432 0.836
2-3 cups/day 217 25.8 '
Over 4-5 cups/day 1.5 30
Alcohol intake
Never or rarely 296 34.6
Occasionally 474 436 0.682
Habitually 230 21.8
Smoking status
Never-smokers 304 263
Ex-smokers 193 16.5 0.539
Current smokers 504 571
Regular exercise 254 263 0.889
* CVD : cerebrovascular disorders
Table 9. Crude odds ratios of blood pressure for hemorrhagic CVD *
Risk factor Category Odds ratio 95% ClI'
Blood pressure Normal 1.0
High normal 1.19 0.51-2.80
Mild 1.72 0.97-3.06
>Moderate 9.04 4.13-19.81
* CVD : cerebrovascular disorders, 'CI : confidence interval
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