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5-year ICH risk(P) is
P=1-SO“M (s M)=B1 (1 M) e Bl M)
S(t)is the survival rate at the mean values of the risk factor at 5 years

Broveoens By are the regression coefficients

b CTRI X, represent an individual’s risk factors

Mi........ M, are the mean values of the risk factors in the Framingham cohort
Men

f(x,M)=0.05000x(AGE-48.3000)+0.09000x(HT Nnorma1=0.20000)+0.42000% (HT Npign
normai—0.20000)+0.66000% (HT Nistage1 —0.23000)+0.90000% (HT Nistage2—0.13000)
-0.38000x(TC1-0.07000)+0.57000x (T'C3-0.39000)+0.74000% (T'C4-0.17000)+0.83000x (TC5-0.06000)+0.53
000x(Diabetes—0.05000)+0.61000x (HDL1-0.19000)+0.37000x (HDL2-0.36000)+0.00000x (HDL4-0.15000) -
0.460002< (HI))L5*O. 11000)+0.73000% (Current smoker—0.40000).

A=¢ fla, M

P=1-S(t)"=1-0.96270"
Where 0.96270 is the mean survival rate, S(t), for men

Women
f(X,M>:0.17000><<AGE_49.6OOO)_O.00100X(AGE2_2460.1600)_0.74000X(HTNm)rmal_O~35000)
-0.37000% (HT Npighnorma—0.15000)+0.22000% (HT Nitage1 ~0.19000) +0.6 1000 (HT Ngtage2—0.10000)-0.21000 (
TC1-0.08000)+0.44000% (T C3-0.33000)+0.56000% (T'C4-0.20000)+0.89000x (TC5-0.09000)+0.87000 (Diab
etes—0.04000)+0.73000x (HDL1-0.04000)+0.60000x (HDL2-0.15000)+0.60000x (HDL3-0.12000)-0.54000% (
HDL5-0.41000)+0.98000% (Current smoker—-0.38000).

A= ef(zl‘.,M')

P=1-S(t)"=1-0.9861"
Where 0.9861 is the mean survival rate, S(t), for women
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Table 1. Baseline characteristics of study population.

E28% B

Al

o,
N
—_
ol
—_
&
2L
£

R4 99
x| oo A2 (correlation)

ro o
il
B
By
oxl
it

A
1
P,L
38
T

e Ut ko ox
o

[

I

gl 1S5

o i,

4
off
4
v
N

S 2HE,

Q
o
i
=
ol
°
32
au)

1. BT ChARfe| Utk

AT At B ABE GAb 47314, oA}
472393, Fie] vl FAIT 42.27%, A7)
57.73%= <27t o Both 57] g5k 4R
126.44mmHg, 9} 120.22mmHge] L, o1¢7] 8¢
< 9A} 81.05mmHg, A} 75.71mmHg 2 FAke] 8
o] o =tk & FYAHES FA 191.07my/dl,
ojz} 189.20mg/dl°]li HDL ZF=HES It
43.82mg/dl, 92} 47.72mg/dIo]t}h. TE A g
U2} 99.06mg/dl 01132, <&} 97.45mg/dio| Tt A4

=
=%

=
<5

Mean(n=1,727) Women(n=2,359)
mean=SD meantSD
Age Years 47.31+12.03 47.23+12.16
Range(years) 30-74 30-74
Blood pressure (mmHg) Systolic BP 126.44+17.86 120.22+19.14
Diastolic BP 81.05+10.99 75.71+11.13
Tota cholesteral (mg/dl) 191.07+33.43 189.20+34.63
HDL cholesteral (mg/dl) 43.82+10.14 47.72+10.22
Fasting blood sugar (mg/dl) 99.06+17.74 97.45+17.19
Triglyceride (mg/dl) 163.40+84.72 126.63£71.59
% %
Hypertension (HTN) Norma 29.82 50.32
Low pre HTN 24.38 1937
High norma BP 17.72 11.28
Sege 1 19.75 1331
Stage 2 834 572
Diabetes (yes) 539 4.66
Smoking status Non smoker 20.15 94.96
Ex smoker 20.61 1.02
Current smoker 59.24 4.03

SD: standard deviation, BP: blood pressure
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Five—year predicted IHD risk using Framingham model(%)

Fig. 1. Five-year predicted IHD risk among Korean men and women using Framingham model.
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Table 2. Mean 5-year predicted of IHD risk in Korean men and women, aged 30 to 74 years.

Predicted Actud
Originad Framingham . S o - ond ' ond
@)" Chinese Recdibration Admission rate(%b) Incidence rate(%o)
IHD IHD IHD AMI AMI
Men 4.86 113 1.16 0.34 047
Women 193 NA 0.78 0.15 0.18

1) Five-year predicted IHD rate among NHNES sample using Framingham model
2) Five-year predicted IHD rate among NHNES sample using Chinese Recalibration Framingham model(Source: Liu J et &l.

JAMA 2004;291:2591-2599).
3) Five-year admission rate among NHIC population

4) Fveyear incidence rate which is modified incidence rate reported Chun et a (1999)

NA: not applicable
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Fig. 2. Age specific 5-year IHD risk and admission rate and incidence rate in Korean men.
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Fig. 3. Age specific 5-year IHD risk and admission rate and incidence rate in Korean women.
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Table 3. Correlation analysis between Framingham Risk Score and Cardiovascular Risk Factors in Korean Men

and Women
Men Women
Variables r p vaue r p vaue
Age(years) 0.6356 <.0001 0.6481 <.0001
Systolic blood pressure 0.5175 <.0001 0.5691 <.0001
Diastolic blood pressure 0.3089 <.0001 0.3444 <.0001
Total cholesterol 0.3014 <.0001 0.3147 <.0001
HDL -cholesteral -0.1824 <.0001 -0.2296 <.0001
Triglyceride 0.2101 <.0001 0.3111 <.0001
HDL/TG -0.2261 <.0001 -0.3036 <.0001
Fasting blood sugar 0.21195 <.0001 0.3109 <.0001
Body mass index 0.0534 0.0266 0.1893 <.0001
Waist circumference 0.1809 <.0001 0.3407 <.0001
Waist/Hip ratio 0.2919 <.0001 0.3960 <.0001
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Framingham Equation Model Overestimates Risk of Ischemic
Heart Disease in Korean Men and Women

Kyung A Ahn, Ji Eun Yun, Eo Rin Cho, Chung Mo Nam”, Yangsu Jang"?, Sun Ha Jee

Graduate School of Public Health, Yonsei University,
Institute for Health Promotion, Korean Metabolic Syndrome Research Initiatives
Yonsg University College of Medicine”, Cardiovascular Genome Center?

Background: The prediction of the absolute risk of ischemic heart disease (IHD) is commonly based on the risk
prediction eguations, originated from the Framingham Heart Study.

Method: Framingham equation model was applied to participants from 2001 Korean Nationad Health and Nutrition
Examination Survey (KNHNES) to estimate the 5 year risk of IHD among Koreans ranging from 30 to 74 year-olds.
The estimated risks were compared to the incidence and admission rates from two statistical reports among Koreans.
Five year admission rate was estimated by the annual report from National Hedlth Insurance Corporation (NHIC).

Results: The average ages (standard deviation) were 34.31(27.23) year-old for KNHNES and 48.26(12.87) year-old
for Framingham population used in this study. The risk of IHD predicted by the Framingham equation mode
substantially exceeded the risks actually reported in Korea. Five-year predicted risks by Framingham equation model
were 4.86% for men and 1.93% for women; whereas from incidence data in Korea, five-year risks for acute myocardia
infarction (AMI) were for 0.47% for men and 0.18% for women. These AMI incidence was similar to the admission
rate (0.34 for men and 0.15 for women) estimated by NHIC. Also, 5-year admission rate of IHD were 1.16 for men
and 0.78 for women. The magnitude of risk overestimation by Framingham mode is approximately at least 150 to
320%.

Conclusion: Korean guidelines for the management for high risk group of IHD need to develop and correct for
overestimation to avoid inflation of costs in primary prevention.

Key Words: Framingham model, Ischemic heart disease risk, Incidence, Admission
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