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Purpose: This study aimed to determine the cumulative incidence of cardiovascular disease in Korean adults
adults while specifically examining the proportional risk influenced by gender. Methods: This study adopted a
longitudinal design and utilized secondary data extracted from the Korea Genomics and Epidemiology Study
(KoGES). Data from 7,988 adults followed every two years from 2001 to 2014 were used for this study. The
outcome variable was cardiovascular disease, and the predictive variables were age, total cholesterol, HDL-C,
triglyceride, blood pressure, waist circumference, diabetes, and current smoking status. Statistical analysis,
including descriptive statistics, difference tests, and Cox proportional hazards regression, was performed using
IBM SPSS statistics version 24. Results: During the observation period, the incidence of cardiovascular disease
was 327 men and 359 women. The factors that increased the risk of cardiovascular disease in men were diabetes
(HR=1.91, 95% CI: 1.35~2.72), stage 2 hypertension (HR=1.69, 95% CI: 1.13~2.52), and stage 1 hypertension
(HR=1.57, 95% CI: 1.15~2.13), waist circumference (HR=1.54, 95% CI: 1.21~1.97), and total cholesterol 200~
239mg/dL (HR=1.38, 95% CI: 1.08~1.76). Factors with a high risk of cardiovascular disease in women were stage
2 hypertension (HR=2.69, 95% ClI: 1.88~3.85), diabetes (HR=2.19, 95% CI: 1.48~3.24), and elevated blood
pressure (HR=2.13, 95% CI: 1.41~3.21), and smoking (HR=1.59, 95% ClI: 1.01~2.51). Conclusion: To prevent
cardiovascular disease, the management of diabetes and abdominal obesity should be prioritized. Additionally,
managing dyslipidemia among men and implementing smoking cessation interventions for women who smoke
should be included in prevention strategies.
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KoGES (Ansan and Ansung) cohort study (N=10,030)

n= 459 excluded

Reasons for exclusion:

> At baseline, excluded missing data on

1) TC, HDL-C, TG, Fasting glucose (n=300)
2) Cigarette smoking (n=126)

3) BMI, WHR, SBP (n=33)

Included in this study (n=9,571)

n= 930 excluded

Reasons for exclusion:
Never participated in follow-up (n=930)

Included in this study (n=8,641)

n= 653 excluded

Reasons for exclusion:

1) Diagnosed and medicated myocardial infarction,
cardiovascular disease, and cerebrovascular disease (n=245)

2) Missing data on diagnosis or medication of myocardial
infarction, cardiovascular disease, and cerebrovascular
disease (n=408)

Included in this study (n= 7988)

Figure 1. Flow chart for the selection of the study population.
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Table 1. Baseline Characteristics of Participants according to Gender (N=7,988)
Men (n=3,812) Women (n=4,176)
Variables Categories X (p)
n (%) or M£SD n (%) or M£SD

Age (year) 51.41+8.58 52.40%8.92 20.19 (<.001)

TC (mg/dL) <200 2,329 (61.1) 2,609 (62.5) 2.00 (.368)
200~239 1,128 (29.6) 1,207 (28.9)
>240 355 (9.3) 360 (8.6)

HDL-C (mg/dL) Men: <40, Women: <50 1,388 (36.4) 2,899 (69.4) 873.37 (<.001)
Men: >40, Women: >50 2,424 (63.6) 1,277 (30.6)

TG (mg/dL) <150 1,979 (51.9) 2,730 (65.4) 175.24 (<.001)
150~199 792 (20.8) 747 (17.9)
200~499 970 (25.4) 666 (15.9)
>500 71 (1.9) 33 (0.8)

BP (mmHg) Normal 1,379 (36.2) 1,911 (45.8) 92.50 (<.001)
Elevated 198 (5.2) 241 (5.8)
Pre-HTN 1,212 (31.8) 1,009 (24.2)
Stage 1 HTN 739 (19.4) 728 (17.4)
Stage 2 HTN 284 (7.4) 287 (6.8)

WC (cm) Men: <90, Women: <85 2,986 (78.3) 2,611 (62.5) 237.44 (<.001)
Men: >90, Women: >85 826 (21.7) 1,565 (37.5)

DM Yes 204 (5.4) 132 (3.2) 23.73 (<.001)
No 3,608 (94.6) 4,044 (96.8)

Current smoking Yes 1,844 (48.4) 146 (3.5) 2145.59 (<.001)
No 1,968 (51.6) 4,030 (96.5)

BP=Blood pressure; DBP=Diastolic blood pressure; DM=Diabetes mellitus; HDL-C=High density lipoprotein cholesterol; HTN=Hypertension;
M=Mean; SBP=Systolic blood pressure; SD=Standard deviation; TC=Total cholesterol; TG=Triglyceride; WC=Waist circumference.
Normal BP=SBP < 120 & DBP < 80; Elevated BP=120 < SBP < 130 & DBP < 80; Pre-HTN=130 < SBP < 140 or 80 < DBP < 90; Stage 1 HTN=140 <

SBP <160 or 90 < DBP < 100; Stage 2 HTN=SBP > 160 or DBP >100.
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Table 2. Comparison Baseline Characteristics between the CVD Group and Non-CVD Group according to Gender (N=7,988)

Men (n=3,812)

Women (n=4,176)

Non-CVD CVD Non-CVD CVD
Variables Categories group group group group
(n=3,485) 0=327)  ort ) (n=3,817) m=359)  ort )
n (%) or n (%) or n (%) or n (%) or
M=£SD M=£SD M=SD M=+SD
Age (year) 50.98+8.48  56.0+8.39 10.23 51.89+£8.85 57.85%£7.85 12.32
(<.001) (<.001)
TC (mg/dL) <200 2,139 (61.4) 190 (58.1) 2.03 2,420 (63.4) 189 (52.6) 19.09
200~239 1,020 (29.3) 108 (33.0) (.363) 1,084 (28.4) 123 (34.3) (<.001)
>240 326 (9.3) 29 (8.9) 313 (8.2) 47 (13.1)
HDL-C (mg/dL) Men: <40, Women: <50 1,254 (36.0) 134 (41.0) 3.22 2,629 (68.9) 270 (75.2) 6.20
Men: >40, Women: >50 2,231 (64.0) 193 (59.0) (.073) 1,188 (31.1) 89 (24.8) (.013)
TG (mg/dL) <150 1,816 (52.1) 163 (49.8) 416 2,545 (66.7) 185 (51.5) 41.10
150~199 731 (21.0) 61 (18.7) (.245) 672 (17.6) 75 (20.9) (<.001)
200~499 872 (25.0) 98 (30.0) 572 (15.0) 94 (26.2)
>500 66 (1.9) 5(1.5) 28 (0.7) 5(1.4)
BP (mmHg) Normal 1,295 (37.2) 84 (25.7) 3251 1,825 (47.8) 86 (24.0) 107.04
Elevated 178 (5.1) 20 (6.1) (<.001) 208 (5.4) 33(9.2) (<.001)
Pre-HTN 1,117 (32.0) 95 (29.1) 918 (24.1) 91 (25.3)
Stage 1 HTN 647 (18.6) 92 (28.1) 634 (16.6) 94 (26.2)
Stage 2 HIN 248 (7.1) 36 (11.0) 232 (6.1) 55 (15.3)
WC (cm) Men: <90, Women: < 85 2,766 (79.4) 220 (67.3) 25.75 2,462 (64.5) 149 (41.5) 74.06
Men: >90, Women: >85 719 (20.6) 107 (32.7)  (<.001)  1,355(35.5) 210 (58.5) (<.001)
DM Yes 168 (4.8) 36 (11.0) 22.60 104 (2.7) 28 (7.8) 27.61
No 3,317 (952)  291(89.0) (<.001) 3,713(97.3)  331(92.2) (<.001)
Current Yes 1,687 (48.4) 157 (48.0) 0.02 126 (3.3) 20 (5.6) 5.01
smoking No 1,798 (51.6) 170 (52.0) (.891) 3,691 (96.7) 339 (94.4) (.025)
Average follow-up period 9.8713.00 9.9713.06
Person-year 37,634 41,642
Cases per 100,000 person-years 868.90 862.11
HR (95% CI) 1.027 (0.884~1.193) reference

BP=Blood pressure; CVD=Cardiovascular disease; DBP=Diastolic blood pressure; DM=Diabetes mellitus; HDL-C=High density lipoprotein
cholesterol; HR=Hazard ratio; HTN=Hypertension; M=Mean; SBP=Systolic blood pressure; SD=Standard deviation; TC=Total cholesterol;

TG=Triglyceride; WC=Waist circumference.

Normal BP=SBP <120 & DBP < 80; Elevated BP=120 < SBP <130 & DBP < 80; Pre-HTN=130 < SBP < 140 or 80 < DBP < 90; Stage 1 HTN=140 <

SBP <160 or 90 < DBP < 100; Stage 2 HTN=SBP >160 or DBP >100.
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Table 3. Hazard Ratios of Cardiovascular Disease Incidence (N=7,988)
Men (n=3,812) Women (n=4,176)
Variables Categories
HR (95% CI) p HR (95% CI) p
Age (year) 1.07 (1.06~1.08) <.001 1.06 (1.05~1.08) <.001
TC (mg/dL) 200~239 1.38 (1.08~1.76) 011 1.12 (0.89~1.41) 346
>240 1.22 (0.81~1.83) 352 1.26 (0.90~1.77) 171
HDL-C (mg/dL) Men: < 40, Women: <50 1.29 (1.02~1.65) .036 1.00 (0.77~1.30) .994
TG (mg/dL) 150~199 0.84 (0.62~1.14) .266 0.99 (0.75~1.31) .933
200~499 0.99 (0.75~1.31) .948 1.27 (0.97~1.67) .086
>500 0.74 (0.29~1.86) 522 1.15 (0.47~2.86) .756
BP (mmHg) Elevated 1.26 (0.77~2.07) 350 2.13 (1.41~3.21) <.001
Pre-HTN 1.05 (0.78~1.42) 741 1.35 (1.00~1.83) .052
Stage 1 HTN 1.57 (1.15~2.13) .004 1.73 (1.26~2.36) .001
Stage 2 HTN 1.69 (1.13~2.52) 011 2.69 (1.88~3.85) <.001
WC (cm) Men: >90, Women: >85 1.54 (1.21~1.97) .001 1.48 (1.18~1.86) .001
DM Yes 1.91 (1.35~2.72) <.001 2.19 (1.48~3.24) <.001
Current smoking Yes 1.24 (0.99~1.54) .059 1.59 (1.01~2.51) .045

BP=Blood pressure; CI=Confidence interval; DBP=Diastolic blood pressure; DM=Diabetes mellitus; HDL-C=High density lipoprotein
cholesterol; HR=Hazard ratio; HTN=Hypertension; ReF=Reference level; SBP=Systolic blood pressure; TC=Total cholesterol; TG=Triglyceride;
WC=Waist circumference.

Normal BP=SBP < 120 & DBP < 80; Elevated BP=120 < SBP < 130 & DBP < 80; Pre-HTN=130 < SBP < 140 or 80 < DBP < 90; Stage 1 HTN=140 <
SBP <160 or 90 < DBP < 100; Stage 2 HTN=SBP > 160 or DBP >100.

Hazard ratio in men Hazard ratio in women
Men Women
Age Y Age . 1.07(1.06-1.08) 1.06(1.05-1.08)
TC1 1 + TC1 - 1.38(1.08-1.76) 1.12(0.89-1.41}
TC2 —_ TCZ2 A —— 1.22(0.81-1.83) 1.26(0.90-1.77)
HDL-C —— HDL-C 4 - 1.29(1.02-1.65) 1.00(0.77-1.30)
TG1A —o— TG14 -.— 0.84(0.62-1.14) 0.99(0.75-1.31)
g TG2 4 + g TG2 te— 0.99(0.75-1.31) 1.27(0.97-1.67)
E 1G3{ —e——mm E TG3{ —e—— 0.74(0.28-1.86) 1.15(0.47-2.88)
e BP1 ———— - BP1 — 1.26(0.77-2.07) 213(1.41-3.21)
ig BP2 - - E BP2 - —o— 1.05(0.78-1.42) 1.35(1.00-1.83)
BP3A : * BP3A e — 1.57(1.15-2.13) 1.73(1.26-2.38)
BP4 4 : Py BP4 4 : — — 1.69(1.13-2.52) 2.69(1.88-3.85)
WC D —e— WG 1.54(1.21-1.97) 1.48(1.18-1.36)
DM 4 D e DM 4 : — 1.91(1.35-2.72) 2.19(1.48-3.24)
CS- + cs _._ 1.24(0.99-1.54) 1.59(1.01-2.51)
0.0 1.0 2.0 3.0 00 10 20 30 40 50
Hazard ratio(95% CI) Hazard ratio(95% CI)

CI=Confidence interval; TC=Total cholesterol; TC1=200~239 mg/dL; TC2 >240mg/dL; HDL-C=High density lipoprotein
cholesterol; TG=Triglyceride; TG1=150~199mg/dL; TG2=200~499mg/dL; TG3 >500; Bp=Blood pressure; HTN=Hypertension;
BP1=Elevated BP; BP2=Pre-HTN; BP3=Stage 1 HTN; BP4=Stage 2 HTN; WC=Waist circumference; DM=Diabetes mellitus;
CS= Current smoking. Reference group (TC: < 200mg/dL, HDL-C of men: >40 mg/dL, HDL-C of women: >50 mg/dL, TG:
<150 mg/dL, BP: Normal, WC of men < 90cm, WC of women < 85cm, DM: No, Current smoking: No).

Figure 2. Hazard ratios and its corresponding 95% Cls by gender.
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