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— Abstract —

Comparison of Cardiovascular Disease Risk Assessment Tools by
Using Coronary CT Angiography

Myeong Bo Kim, Won Ju Park, Keun Ho Jang, Dae Kwang Lee, Hong Jae Chae, Jai Dong Moon

Department of Occupational and Environmental Medicine, Chonnam National University College of Medicine

Objective: The prevalence and mortality rate of cardiovascular disease (CVD) have increased among
Koreans over the past 20 years. To manage and control this disease, various CVD risk assessment tools
such as KOSHA (Korean Occupational Safety and Health Agent) CVD risk assessment, the presence of
metabolic syndrome and the Framingham risk score (FRS) have been developed and applied to employ-
ees at the workplace. This study was designed to compare the validity of the CVD risk assessment tools
mentioned above with the findings of coronary CT angiography (CCTA).

Methods: The subjects of this study who were 490 male-workers aged between 31 and 70, and these
subjects were selected among those who had visited a University Hospital for a general health examina-
tion and who underwent CCTA from January 2007 to June 2009. Chi-square tests and logistic regression
analysis were used to compare and analyze the associations between the CVD risk assessment tools and
the coronary artery changes such as calcification and stenosis.

Results: Metabolic syndrome (OR=1.90, 95% CI 1.23-2.95) and the Framingham risk score (OR=2.71,
95% CI 1.83-4.01) were the significant and meaningful predictors of coronary artery calcification. On the
analysis of the association with coronary artery stenosis, only the Framingham risk score (OR=2.21, 95%
Cl 1.46-3.36) turned out to be a significant and meaningful predictor.

Conclusion: The results suggest that the Framingham risk score is a relatively valid CVD risk assess-
ment tool. Henceforth, to effectively manage cardiovascular diseases in the workplace, advanced tools
and indicators for management should be considered and provided based on meaningful study results.

Key Words: KOSHA'’s Cardiovascular disease risk assessment, Metabolic syndrome, Framingham
risk score, Coronary CT angiography
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Table 1. Distributions of coronary artery cacification according to cardiovascular disease risk factors and the levels of CVD risk
assessment tools

Coronary artery calcification

Variables n(%) p-value*
No Y es(%)

Age (years) <0.001
31-40 41( 8.4) 36 5(12.2)
41-50 221(45.1) 168 53(24.0)
51-60 191(39.0) 117 74(38.7)
61-70 37( 7.6) 15 22(59.5)

BMI (kg/m?) 0.013
<25 282(57.6) 206 76(27.0)
>25 208(42.4) 130 78(37.5)

AC (cm) 0.044
<90 363(74.1) 258 105(28.9)
>90 127(25.9) 78 49(38.6)

Smoking 0.606
Non-smoker 129(26.3) 91 38(29.5)
Ex-smoker 166(33.9) 113 53(31.9)
Current smoker 195(39.8) 132 63(32.3)

Regular exercise 0.556
Yes 165(33.7) 116 49(29.7)
No 325(66.3) 220 105(32.3)

Hypertension <0.001
No 348(71.0) 262 86(24.7)
Yes 142(29.0) 74 68(47.9)

Diabetes 0.057
No 428(87.3) 300 128(29.9)
Yes 62(12.7) 36 26(41.9)

Total cholesterol (mg/dL) 0.008
<240 455(92.9) 319 136(29.9)
>240 35( 7.1) 17 18(51.4)

Triglyceride (mg/dL) 0.026
<150 324(66.1) 233 91(28.1)
>150 166(33.9) 103 63(38.0)

HDL cholesterol (mg/dL) 0.393
>40 353(72.0) 246 107(30.3)
<40 137(28.0) 0 47(34.3)

CVD risk assessment (KOSHA H-46-2008) 0.021
Normal 422(86.1) 295 127(30.1)
Low 6( 1.2) 6 0( 0.0
Medium 34( 6.9) 22 12(35.3)
High 28( 5.7) 13 15(53.6)

Metabolic syndrome 0.004
No 380(77.6) 273 107(28.2)
Yes 110(22.4) 63 47(42.7)

Framingham risk score(10-year risk of CVD) <0.001
<10% 300(61.2) 231 69(23.0)
10-15% 108(22.0) 60 48(44.4)
15-20% 70(14.3) 40 30(42.9)
>20% 12( 2.4) 5 7(58.3)

BMI, body mass index; AC, Abdominal circumference; HDL, high-density lipoprotein; CVD, cardiovascular disease; KOSHA,
Korea Occupational Safety and Health Agency. * Calculated by Chi-square test or Linear by linear association.
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Table 2. Distributions of coronary artery stenosis according to cardiovascular disease risk factors and the levels of CVD risk assess-
ment tools

Coronary artery calcification

Variables n(%) p-value*
No Y es(%)

Age (years) <0.001
31-40 41( 8.4) 36 5(12.2)
41-50 221(45.1) 178 46(20.8)
51-60 191(39.0) 138 53(27.7)
61-70 37( 7.6) 21 16(43.2)

BMI (kg/m?) 0.198
<25 282(57.6) 219 63(22.3)
>25 208(42.4) 151 57(27.4)

AC (cm) 0.157
<90 363(74.1) 280 83(22.9)
>90 127(25.9) 0] 37(29.1)

Smoking 0.121
Non-smoker 129(26.3) 102 27(20.9)
Ex-smoker 166(33.9) 128 38(22.9)
Current smoker 195(39.8) 140 55(28.2)

Regular exercise 0.449
Yes 165(33.7) 128 37(22.4)
No 325(66.3) 242 83(25.5)

Hypertension 0.018
No 348(71.0) 273 75(21.6)
Yes 142(29.0) 97 45(31.7)

Diabetes 0.005
No 428(87.3) 332 96(22.4)
Yes 62(12.7) 38 24(38.7)

Total cholesterol (mg/dL) 0.027
<240 455(92.9) 349 106(23.3)
>240 35( 7.1) 21 14(40.0)

Triglyceride (mg/dL) 0.022
<150 324(66.1) 255 69(21.3)
>150 166(33.9) 115 51(30.7)

HDL cholesterol (mg/dL) 0.419
>40 353(72.0) 270 83(23.5)
<40 137(28.0) 100 37(27.0)

CVD risk assessment (KOSHA H-46-2008) 0.299
Normal 422(86.1) 322 100(23.7)
Low 6( 1.2) 5 1(16.7)
Medium 34( 6.9) 26 8(23.5)
High 28( 5.7) 17 11(39.3)

Metabolic syndrome 0.441
No 380(77.6) 290 90(23.7)
Yes 110(22.4) 80 30(27.3)

Framingham risk score (10-year risk of CVD) 0.001
<10% 300(61.2) 224 56(18.7)
10-15% 108(22.0) 76 32(29.6)
15-20% 70(14.3) 44 26(37.1)
>20% 12( 2.4) 6 6(50.0)

BMI, body mass index; AC, Abdominal circumference; HDL, high-density lipoprotein; CVD, cardiovascular disease; KOSHA,
Korea Occupational Safety and Health Agency.* Calculated by Chi-square test or Linear by linear association.
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Table 3. Relationships between the risk estimates for cardiovascular disease and coronary artery calcification

Crude OR (95% ClI) p-value* Pseudo R?
CVD risk assessment (KOSHA H-46-2008) 0.115 0.007
Normal (n=422) 1
Risk (n=68) 1.53(0.90-2.60)
Metabolic syndrome 0.004 0.023
No (n=380) 1
Yes (n=110) 1.90(1.23-2.95)
Framingham risk score(10-year risk of CVD) <0.001 0.07
<10%(n=300) 1
> 10%(n=190) 2.71(1.83-4.01)

* Calculated by logistic regression. CVD, cardiovascular disease; KOSHA, Korea Occupational Safety and Health Agency.
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Table 4. Relationships between the risk estimates for cardiovascular disease and coronary artery stenosis

Crude OR (95% ClI) p-value* Pseudo R?
CVD risk assessment (KOSHA H-46-2008) 0.31 0.003
Normal (n=422) 1
Risk(n=68) 1.34(0.76-2.37)
Metabolic syndrome 0.441 0.002
No(n=380) 1
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<10%(n=300)
>10%(n=190)

1
2.21(1.46-3.36)

* Calculated by logistic regression. CVD, cardiovascular disease; KOSHA, Korea Occupational Safety and Health Agency.
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