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ABSTRACT

Background[] Coronary artery diseases (CAD) are increasing in recent years among Korean due to change of
socioeconomic status. Even though death rates due to CAD has increased in Korea, few epidemiologic studies
have been done about risk factors of CAD. We conducted a case-control study to analyze risk factors for CAD
among Korean. MethodsU The case series comprised 166 patients with angiographically confirmed CAD,
who were admitted to Division of Cardiology in Asan Medical Center. The controls were 137 persons
composed of patients with normal coronary arteriogram or patients with normal myocardial SPECT for chest
pain. We surveyed life style habits, measured anthropometric variables, and analyzed biochemical markers
among CAD patients and controls. ResultslJ In univariate analysis adjusted for age and body mass index
(BMI), age, obesity, abdominal obesity, hypertension, low HDL-cholesterol, low apolipoprotein A1, and high
lipoprotein (a) were associated with CAD in men and women. Smoking, diabetes, and hypercholesterolemia
were associated with in men only. Exercise and high HDL-cholesterol were inversely associated with CAD
both in men and women. In multivariate logistic regression analysis, smoking, abdominal obesity, low
apolipoprotein Al, and high lipoprotein (a) were found as independent risk factors of CAD among men.
Abdominal obesity, low apolipoprotein A1, and high lipoprotein (a) were found as independent risk factors
among women. Conclusion[] These finding suggest cessation of smoking and weight control for abdominal
obesity are important for prevention of CAD among Korean. The detection of low apolipoprotein Al and high
lipoprotein (a) could be useful for prevention of CAD. (Korean Circulation J 1998528(6):849-862)
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Table 1. Basic characteristics of 166 CAD patients and 137 conftrols

Men
CAD (nO123) Control (nO78) CAD (nO43) Control (nO 59)
No (%) No (%) No (%) No (%)

Age (y)

<50 18 (14.6) 27 (34.6)** 3(7.0) 9 (15.3)*

50-59 45 (36.6) 26 ( 3.3) 13 (30.2) 29 (49.1)

60—69 51 (41.5) 19 (24.4) 21 (48.8) 18 (30.5)

=270 92(7.3) 6(7.7) 6 (14.0) 3(50)
Postmenopause 42 (95.7) 54 (91.5)

Marriage

Married 117 (95.1) 74 (94.9) 27 (62.8) 46 (78.0)

Divorced 2( 1.6) 3(3.8) 2(47) 2( 3.4

Bereaved, others 4 ( 3.3) 1(1.3) 14 (32.5) 11 (18.6€)
Education (yr)

<9 16 (13.0) 8 (10.3) 24 (55.8) 10 (16.9)**

9-12 47 (38.2) 34 (42.6) 8 (18.6) 39 (66.1)

13—-16 48 (39.0) 30 (38.5) 2(4.7) 8 (13.6)

217 12 ( 9.8) 6(7.7) 9 (20.9) 2(34)
Job

White-collar 64 (52.0) 45 (57.7) 8 (18.6) 4(6.8)

Blue-collar 37 (30.1) 13 (16.7) 9 (20.9) 8 (13.6)

House wife, others 22 (17.9) 20 (25.6) 26 (60.5) 47 (79.7)
Income (million won/month)

< 200 53 (43.1) 20 (32.1) 23 (53.5) 21 (35.6)

200—-400 43 (35.0) 33 (42.3) 11 (25.6) 22 (37.3)

=400 27 (24.4) 25 (25.6) 9 (20.9) 16 (27.1)
Physical activity

Light 80 (73.4) 54 (74.0) 24 (60.0) 42 (77.8)

Moderate 16 (14.7) 12 (16.4) 13 (32.5) 11 (20.4)

Heavy 13(11.9) 7 (9.6) 3(7.5) 1(1.9)
HRT

None 32 (74.4) 35 (59.3)

Discontinue 2( 4.7) 5( 8.5)

Continue 0( 0.0) 2( 3.4)

Don't Know 8 (18.6) 12 (20.3)

CADUO Coronary artery diseaseld HRTO Hormone replacement therapy

*5<0.05, *p<0.01
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Table 2. Mean values of anthropometric and metabolic variables among CAD patients

Men Women

CAD (n0 123) Control (nO 78) CAD (nO 43) Control (nO 59)

Meanz S.D. Meanz S.D. Meanz S.D. Meanz S.D.
Age (yn) 59.7 + 8.9 55.8 £ 9.4%* 623 £ 7.7 57.6 £ 7.5%*
BMI (kg/m2) 250+ 23 240 = 2.9* 258 = 3.0 23.9 £ 3.0%**
BF (%) 188 = 5.1 16.7 + 5.3* 308 + 44 282 + 6.2*
Triceps (mm) 17.0 £ 4.1 14.8 £ 4.8%* 27.5+ 6.4 269 + 7.3
WHR 0.96+ 0.04 0.89+ 0.04*** 0.96+ 0.05 0.87+ 0.06***
Waist/Height 0.55+ 0.04 0.53+ 0.04** 0.60+ 0.06 0.54% 0.06***
SBP (mmHg) 130.7 £ 22.2 129.5 + 20.2 132.2 + 22.0 135.3 £ 2222
DBP (mmHg) 81.7 £ 13.8 83.2 £ 13.6 82.0 +12.8 86.4 + 13.8
Urate (mg/dl) 59+ 14 59+ 1.2 50+ 1.6 4.6 + 1.7
FBS (mg/dl) 125.7 + 53.7 97.6 + 23.9%** 135.0 = 61.4 104.0 + 33.1%**
Insulin (u 1U/ml) 21.8 + 284 22.0 + 142 21.4 £12.6 22.1 £16.7
TC (mg/dl) 194.6 + 32.7 192.6 + 36.0 212.0 + 40.2 217.0 + 38.4
LDL (mg/dl) 118.7 + 31.3 119.0 + 34.6 125.1 + 31.8 126.0 = 31.9
TG (mg/dl) 174.0 + 93.7 157.8 + 93.2 200.2 + 72.5 145.3 + 71.3***
HDL (mg/dl) 394+ 83 45.0 £ 11.3%* 44.6 + 8.7 51.5 + 12.,9%**
TC/HDL 5.05+ 1.13 4,53+ 1.14%* 482+ 1.1 437+ 1.0*
Apo Al (mg/dl) 88.8 = 17.9 142.4 + 36.1%** 102.7 = 17.5 153.4 + 40.7%**
Apo B (mg/dl) 93.6 = 23.2 942 £ 21.0 96.6 + 28.2 101.8 = 23.6
Apo B/Apo Al 1.21+ 1.50 0.71%  0.27%* 0.96x 0.28 0.71+ Q.27
Lp (a) (mg/dl) 30.0 £+ 0.03 17.7 £ 0.20%** 39.2 + 0.05 21.8 £ 0.27***

CADUO Coronary artery diseased BMIO Body mass indexO BFO Body fatO WHRO Waist/hip ratiod SBPO Systolic
blood pressurel] DBPO Diastolic blood pressurel FBSO Fasting blood sugard TCO Total cholesterold LDLO Low-
density lipoprotein cholesterol 0 TG O Triglyceride O HDL O High-density lipoprotein cholesterol0 Apo A1 0
Apolipoprotein A10 Apo BO Apolipoprotein BO Lp (a)O Lipoprotein (a)

*5<0.05, **p<0.01, **p=<0.005
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Table 3. Prevalenc e of cardiovascular risk factors among CAD patients and controls

Men Women
CAD Confrol CAD Confrol
No (%) No (%) No (%) No (%)

Age Mz 45, Fz 55yr 115 (83.5) 68 (81.2) 39 (90.7) 39 (66.1)***
Family history of Ml 4( 3.4) 2( 2.6) 1(2.5) 0( 0.0
Family history of CVA 25 (21.2) 13 (17.1) 6 (15.0) 10(17.2)
Smoking (+) 77 (62.6) 26 (33.3)*** 5(1.6) 5(13.6)
Alcohol (O0) 52 (42.3) 45 (57.7)* 2( 47) 8 ( 8.5)
Exercise (O) 80 (65.0) 64 (82.0)** 22 (51.2) 39 (66.1)
BMIz 25 kg/m?2 64 (52.0) 26 (33.3)** 24 (55.8) 18 (30.5)**
WHR= 0.95 69 (56.1) 7 ( 9.0)*** 28 (65.1) 6 (10.2)***
Hypertension 49 (41.5) 19 (25.7)* 19 (47.5) 14 (24.1)*
Diabetes 30 (14.9) 4 ( 5.1)*** 12 (27.9) 6 (10.2)*
Hypercholesterolemia 34 (28.8) 9 (11.8)** 10 (26.3) 9 (11.8)*
LDL= 160 mg/dl 9(7.3) 7 ( 92.0) 501.6) 12 (20.3)
TG= 250 mg/dl 14 (11.4) 7 (9.0 8 (18.6) 6 (10.2)
HDL<35 mg/dl 49 (39.8) 15 (19.2)*** 11 (25.6) 5( 8.5)*
HDL= 60 mg/dl 1(0.8) 6( 7.7)* 1(23) 12 (20.3)**
ApOA1 M<90, F<100 mg/dl 68 (55.3) 9 (11.5)*** 22 (51.2) 7 (11.9)***
Apo Bz 100 mg/dl 47 (38.2) 24 (30.8) 18 (41.9) 34 (57.6)
Lp (@)= 30 mg/dl 40 (32.5) 15 (19.2)* 20 (46.5) 13 (22.0)**

CADUO Coronary artery diseased MIO Myocardial infarctiond CVADO Cerebrovascular accident
0 BMIO Body mass indexd WHRO Waist/hip ratiod LDLO Low-denisity lipoprotein cholesterol
0 7G0O Triglycerided HDLO High-density lipoprotein cholesterold Apo A10 Apolipoprotein

A10 Apo BO Apolipoprotein BO Lp (a)O Lipoprotein (a)
*0<0.05, **p<0.01, ***p<0.005
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Table 4. Odds ratios and 95% confidence interval for CAD according to cardiovascular risk factors

Men Women
OR (95% CI) OR (95% CI)

Univariate Adjust for age, BMI Univariate Adjust for age, BMI
Age M2 45, F= 55 yr 20 (1.1-3.6)* 22 (1.2-40)* 3.1 (1.4-6.9)* 2.9 (1.3-6.7)*
Family history of Ml 1.3 (02-7.1) 1.4 (0.2-8.9) 1.0 (0.9-1.0) 1.0 (0.9-1.0)
Family history of CVA 1.2 (0.6- 2.7) 1.2 (0.6—2.7) 0.8 (0.3-2.4) 1.1 (0.3-3.5)
Smoking (+) 3.3 (1.9-6.0)*** 3.1 (1.7-5.6)*** 1.4 (0.4-5.3) 1.7 (0.4-6.5)
Alcohol (+) 0.6 (0.3-0.9)* 0.6 (0.3-1.1) 0.3 (0.1-1.5) 0.3(0.1-1.2)
Exercise (+) 0.5 (0.3-0.9)* 0.5 (0.3-0.9)* 0.2 (0.1-0.6)** 0.2 (0.1=0.7)***
BMIz 25 kg/m? 22 (1.2-3.9)* 2.3 (1.3—4.2)* 2.9 (1.3-6.5)* 2.7 (1.2-6.3)*
WHR= 0.95 13.0 (6.1-27.4)*** 10.8 (5.0-23.7)*** 16.5 (6.4—42.6)*** 11.4 (4.1-31.6)***
Hypertension 2.1 (1.1-3.8)* 1.9 (1.0-3.7)* 25(.1-59)* 3.4 (1.3-8.8)**
Diabetes 6.0 (22-16.0)*** 58 (2.1-16.2)** 34 (1.2-9.7)* 2.3 (0.8-6.9)
Hypercholesterolemia 29 (1.3-6.4)** 3.1 (1.4-7.0)* 1.2 (0.4-3.1) 1.1 (0.4-3.3)
LDL= 160 mg/dl 0.8 (0.4-1.5) 0.9 (0.5-1.6) 0.5 (0.2-1.1) 0.4 (0.2-1.1)
TGz 250 mg/d 1.3 (0.5-3.4) 1.5 (0.6-3.8) 2.0(0.7-6.3) 1.8 (0.6—5.4)
HDL<35 mg/dl 2.8 (1.4=5.4)* 2.7 (1.4=5.4)** 3.7 (1.2-11.7)* 3.5(1.2-10.0)*
HDL= 60 mg/dl 0.1 (0.0-0.6)** 0.1 (0.0-0.6)** 0.1 (0.0-0.5)** 0.1 (0.0-0.7)*
ApoA1 M<90, F<100 mg/dl 9.5 (4.7-19.3)*** 10.4 (5.0-21.7)*** 7.8 (3.1-19.7)*** 6.3 (2.5—-15.8)***
Apo Bz 100 mg/dl 1.4 (0.8-2.5) 1.4 (0.7-2.6) 0.5(0.2-12) 0.4 (0.2-1.1)
Lp (@)= 30 mg/dI 2.0 (1.0-4.0)* 23 (1.2—-4.6)* 3.1 (1.3-7.2)* 3.8 (1.5-9.8)*

CADUO Coronary artery diseaseld ORO Odds ratiod ClO Confidence intervall MIO Myocardial infarctiond CVAQO
Cerebrovascular accidentd BMIO Body mass indexd WHRO Waist/hip ratiod LDLO Low-density lipoprotein
cholesterold TGO Triglycerided HDLO High-density lipoprotein cholesterold Apo A10 Apolipoprotein A10 Apo BO

Apolipoprotein BO Lp (a)0O Lipoprotein (a)
*0<0.05, **p<0.01, ***p<0.005
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Table 5. Multivariate analysis for risk factors of coronary artery disease by sex

Men Women

OR p-value OR p-value
Age Mz 45, F=2 55 yr 1.1 0.0611 1.0 0.5869
Smoking (+) 1.2 0.0078 1.0 0.9856
Alcohol (+) 1.0 0.7034 1.0 0.7260
Exercise (+) 0.9 0.0691 0.9 0.4622
BMI= 25 kg/m?2 1.0 0.4275 1.1 0.2444
WHR= 0.95 1.3 0.0001 1.5 0.0001
Hypertension 1.0 0.5219 1.1 0.2119
Diabetes 1.0 0.1190 1.0 0.4858
Hypercholesterolemia 1.1 0.2398 1.0 0.8259
HDL<35 mg/dl 1.1 0.2467 1.1 0.5401
HDL= 60 mg/dl 0.8 0.1092 0.9 0.4412
Apo Al M<90, F<100 mg/dl 1.3 0.0001 1.4 0.0010
Lp ()= 30 mg 1.1 0.0248 1.3 0.0017

ORO Odds ratiod BMIO Body mass indexd WHRO Waist/hip ratiod HDLO High-density lipoprotein cholesterold

Apo A10 Apolipoprotein A10 Lp (a)0d Lipoprotein (a)

0 000 OO0 550 0000 3.1(95% ClO 1.40
6.9), 00000 25 kg/m*000 OO 25 kg/m 20
000 2.9(95% ClO1.3065), 00-00 OOOO
0.95000 00O 0950000 16.5(95% CIO 6.40
426), 0OO0O OO OOO OO OO OO0 25
(95% Cl01.1059), 0000 OO0 OO0 OO O
0 000 3.4(95% Cl01.209.7), HDL-OOO OO
0 35mg/diD00 OO0 35 mg/diDOO0O 3.7(95%
Cld1.2011.7), apolipoprotein A10 100 mg/did O
0O 00 100 mg/diD OO0 7.8(95% CIO3.1019.7),
lipoprotein(a)C 30 mg/diID OO OO 30 mg/diDO O
0 31(95% Cl01.307.2)0 0000, 000 OO0 O
0 000 OO0 000 00 000 0.2(95% Cloo.1
00.6), HDL—OOOOODO 60 mg/diIDO O OO 60
mg/diD 000 0.1(95% ClO0.000.5)0 OOOO.
000 000000 000 0000 ooo oo
000 00 0000 29(95% ClO1.306.7), OO
0000 OO0 0000 27(95% Cl01.206.3), O
00 OO0 OO0 0000 114(95% ClO 4.10
316), 0000 OO 0OOO 34(95% ClO1.30
88), U0 HDL-OOODOODO OO 0ODOOO 35
(95% CIO1.2010.0), OO apolipoprotein A10 O
0 0000 6.3(95% Cl025015.8), OO lipopr—
otein(@d OO OOO0O 3.8(95% CIO1.509.8)0
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00 00 000 0000, 000 00 0000
0.2(95% CI00.100.7), 00 HDL-O0O00000 O
0 0000 0.4(95% CI00.0007)0 00 OO0 O
00 0000 (Table 4).
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0 00 000 0000 0000 000 ooo, g
oo, 00,00, 00,000,000 0O0,000,0
00, 0ooooooo, 00 HbL-Ooooooo,
00 HDL-OOOOOO0O, OO0 apolipoprotein Al,
OO lipoprotein(@) OO multivariate logistic re—
gression analysis 00000, 00000 OO (O
0.0078), OO OO(p0.0001), OO apolipoprot—
ein A1(p0.0001), OO lipoprotein (a)(p0 0.0248)
O OO0O0O OO0 0ooo0 oooo, boooo oo
0O O0O(@O00.0001), OO apolipoprotein AL(B O
0.0010), 00O lipoprotein(a)(p10.0017)00 O OO
0O OO0 000 oooo(Table 5).
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