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Studies on assessment tools for predicting cardiovascular disease risk (CDR), along with the
studies to prevent CDR have been consistently reported. The validity of the Framingham risk score
(FRS), a commonly known tool, has been verified through the precedent studies. In this study, we
examined the differences of FRS according to the application of categories of LDL cholesterol
(LDL-C) or Total cholesterol (TC), and attempted to evaluate the agreement of 10 yr CHD risk
judgment based on the above-mentioned application. Excluding those diagnosed as
cardiovascular diseases, data on subjects (755 men and 775 women) from the 2011 Korean
National Health and Nutrition Examination Survey were used. We found differences of FRS and 10
yr CHD risk depending on the application of categories of LDL cholesterol (LDL-C) or Total
cholesterol (TC). FRS of TC points were higher than those of LDL-C in both men and women. In
classification of low risk (<10%), intermediate risk (10~ 19%), and high risk (=20%), there were
disagreements for 106 men and 26 women. Women showed almost perfect agreement from
Coefficient of Cohen’s Kappa (0.718 in men, and 0.884 in women). In assessment of 10 yr CHD risk,
R-squared value from regression including TC was higher than that of LDC-C in both men and
women (0.972 vs 0.885). From this result, we can draw a conclusion that correlation coefficients of
FRS and CHD risk including TC were higher than those of LDC-C, and women showed a greater
degree of agreement than men.
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ol 3, o199 A9 A7 11714175 mmHg, 753+100 Mg A 5.3+53%%, FFUALNZS AW 1) 49+4.8%
2 ek gAlelA] ot Sokor] HDL Bl asl2e e Sl Uehdrt. 5 712 7 RIS 109 S19Estel 4
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Table 1. Baseline characteristics of study population
Variables Total (N=1,530) Men (N=755) Women (N=775) p-value*
Age (year) 492+11.6 493+11.6 49.1+11.5 0.703
SBP (mmHg) 119.0£17.0 121.0+16.2 11712175 <0.001
DBP (mmHg) 77.4+10.4 79.6+10.3 75.3£10.0 <0.001
Fasting glucose (mg/dL) 98.2+21.9 101.4+26.0 95.0+16.4 <0.001
Total cholesterol (mg/dL) 192.9+36.5 192.7+353 193.2+37.6 0.781
HDL cholesterol (mg/dL) 48.4+11.1 46.1+£10.9 50.6+10.9 <0.001
LDL cholesterol (mg/dL) 117.4+33.0 116.8+32.7 118.0+£33.2 0.464
Diabetes
No 1,419 (92.7) 694 (91.9) 725 (93.5) 0237
Yes 111 (7.3) 61 (8.1) 50 (6.5) ’
Smoking status
None or ex-smoker 1,153 (75.4) 420 (55.6) 733 (94.6) <0.001
Current smoker 377 (24.6) 335 (44.4) 42 (5.4) '

Data are presented as meanzstandard deviation or number (%).

*T-test and Chi-square test were assessed for continuous and categorical variables, respectively.
Abbreviation: SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high—-density lipoprotein cholesterol; LDL, low-density

lipoprotein cholesterol.

Table 2. Comparison and correlation coefficients of Framingham risk scores according to categories

FRS
N
Sum LDL points Sum TC points r You pT
Total 1,530 2.7%6.1 3.2+6.2 0.985 <0.001 <0.001
Men 755 3.9+3.1 4.6%3.1 0.931 <0.001 <0.001
Women 775 1.5+79 1.7%£79 0.994 <0.001 <0.001

Data are presented as meanzstandard deviation or number.
*Pearson’s correlation test.
TStudent T-test.

Abbreviation: FRS, Framingham risk score; TC, total cholesterol; LDL, low—density lipoprotein cholesterol.
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Table 3. Comparison and correlation coefficients of 10 year CHD risk according to categories

10 Yr CHD risk

N
LDL categories TC categories r You pT
Total 1,530 7.0x6.2 7.1+£6.4 0.941 <0.001 0.016
Men 755 88+6.5 9.4+7.0 0.919 <0.001 <0.001
Women 775 5.3+53 49+4.8 0.981 <0.001 <0.001

*TSee Table 2.

Table 4. Distribution of subjects by 10 year CHD risk according to the categories

10 yr CHD risk _ TC

Total you
<10% 10~19% >20%
Men 10 yr CHD risk _ LDL <10% 463 (99.4) 66 (32.8) 0 (0.0 529
10~19% 3 (0.6) 134 (66.70) 36 (40.9) 173 <0.001
>20% 0 (0.0) 1 (0.50) 52 (59.1) 53
total 466 (100.0) 201 (100.0) 88 (100.0) 755
Women 10 yr CHD risk _ LDL <10% 633 (98.8) 12 (10.1) 0 (0.0) 645
10~19% 8(1.2) 101 (84.9) 0 (0.0 109 <0.001
>20% 0 (0.0) 6 (5.0) 15 (100.0) 21
total 641 (100.0) 119 (100.0) 15 (100.0) 775
Data are presented as number (%).
*Fisher’s exact test by Chi-square test.
Abbreviation: TC, total cholesterol; LDL, low—density lipoprotein cholesterol.
Table 5. The Cohen's kappa (x) in the Symmetric Measures
Value Asymp. Std. Error* Aprrox. 7' Approx. Sig.
Men Measure of agreement Kappa 0.718 0.024 25.260 <0.001
N of valid cases 755
Women Measure of agreement Kappa 0.884 0.022 27.602 <0.001
N of valid cases 775

*Not assuming the null hypothesis.

Using the asymptotic standard error assuming the null hypothesis.

EfE AEe Adahdgke] 104 A= HE =S 10% U] A9
i, 10~19%2] T55 AL, 20% o] 1HETo s Bt
ORI XS AJEE o] AT Rt $ Y] A F ZE A
B 28 Al A1H 4607, 55 5% 19201, 919 88
ol ok, LDL I AHIE vHG Al AT 5297, 555 919
- 1737, 918 537 0 = LR 1067 9] o] YA[SHA] oF
Ut} 01499 A4, F FUAHE A8 A AYET 6419, S5
AT 1197, 191 157013l ou LDL S AHE WHEA|
AL 645, 255 AT 1099, LT 215 02 Ut
2679 2] o] AXBIA] YK Table 4). & 715 7] Y9l = &
8 GAE H7] 918 T30 7kt Al 2 dAd e A 9-0.718,
01/J 9] 74-9- 0.884 & L ERLE 0149 9] 749 ] 2 YA BTt
(Table 5).
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Table 6. Linear regression of 10 year CHD risk according to LDL categories

95% Confidence Interval

Variables Estimates SE t p-value Adj. R?
Lower Upper
Men Constant -23.791 2.195 -28.124 -19.457 -10.839 <0.001
Age (year) 316 011 294 .338 27.854 <0.001
LDL-C (mg/dL) 064 .004 .055 .072 14.374 <0.001
HDL-C (mg/dL) -.123 014 -.150 -.096 -9.085 <0.001 0.740
SBP (mmHg) .108 .014 .080 137 7.557 <0.001
DM status* 6.179 1.149 3.911 8.447 5.378 <0.001
Smoking status’ 3.435 .283 2.875 3.994 12.128 <0.001
Women Constant -11.908 .966 -13.816 -10.000 -12.322 <0.001
Age (year) 223 013 197 249 16.788 <0.001
LDL-C (mg/dL) .012 .003 .006 .019 3.592 <0.001
HDL-C (mg/dL) -.091 .012 -.115 -.067 -7.549 <0.001 0.756
SBP (mmHg) 074 .010 .055 .093 7.730 <0.001
DM status 6.668 .900 4.890 8.445 7.405 <0.001
Smoking status 1.265 .360 .555 1.975 3.518 <0.001

*DM status: nondiabetes=0, diabetes=1.
Smoking status: nonsmoker or ex-smoker=0, current smoker=1.

Abbreviation: LDL, low-density lipoprotein cholesterol; HDL, high-density lipoprotein cholesterol; SBP, systolic blood pressure; DM,

diabetes mellitus; CHD, coronary heart disease.

Table 7. Linear regression of 10 year CHD risk according to TC categories

95% Confidence Interval

Variables Estimates SE t p-value Adj. R?
Lower Upper
Men Constant -29.237 2.583 -34.337 -24.138 -11.320 <0.001
Age (year) 346 .022 .303 .389 15.818 <0.001
TC (mg/dL) .071 .005 .060 .081 13.637 <0.001
HDL-C (mg/dL) -.169 .014 -.196 =141 -12.127 <0.001 0.760
SBP (mmHg) A1 .015 .081 141 7.339 <0.001
DM status* 5.799 1.073 3.681 7.917 5.406 <0.001
Smoking status’ 3.931 .330 3.280 4,582 11.924 <0.001
Women  Constant -10.795 923 -12.617 -8.972 -11.694 <0.001
Age (year) 198 013 174 223 15.847 <0.001
TC (mg/dL) .010 .003 .004 .016 3.505 <0.001
HDL-C (mg/dL) -.094 .012 -.118 -.071 -7.921 <0.001 0.763
SBP (mmHg) .070 .009 .053 .088 8.029 <0.001
DM status 5.741 745 4,269 7.212 7.703 <0.001
Smoking status 1.292 349 .602 1.982 3.697 <0.001

»TSee Table 6.
Abbreviation: TC, total cholesterol;
coronary heart disease.
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