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Validity of the Framingham Risk Model Applied

to Japanese Men
M. Suka, H. Sugimori, K. Yoshidu

Department of Preventive Medicine, St. Marianna University School of Medicine, Japan

'Summury
“Objectives: To-examing whether the memghom
Risk Modef can appropriately predict coronary heart
disease (CHD) events defected by electrocardiography
{(ECG) in-Japanese men. :
Methaids: Using the annual hedlih exomination data-
base of a Jupanese company 5611 male workers,
-hetween the ages of 30 to 59, who were free of -
cardiovascular disgase, were followed up fo obsarve
the occurrence of CHD events-detected by ECGover -
a period -of five-to seven years. The probability of CHD
was calculoted for ench individua! from the equafions
Aof‘the meinghdm tisk modef {with tofal choleste- .
rol).
Results: The incidence of CHDincrensed with the
estimated CHD tisk. The HosmerLemeshow goodness
of fit test shoived on adequate fit of the risk model fo
the dafa of the study subjects. In the receiver oper-
ating characteristic analysis, the area under the curve
reached 0.67 which indicated an acceptable discrimi-
- natory accuracy of the risk model, -
Conclusions: The Framingham risk modef provides
-useful information on future CHD eventsin Japanese
men. '

Keywords
Followw study, risk, coronary dlseuse electrocordic-
graphy, Japan, men .

Methods Inf Med 2001; 41: 213~5

1. Introduction

Life-styles of the Japanese have been
westernized remarkably during the last
century. As well as in many western coun-
tries, cardiovascular disease is now the
major cause of death in Japan (1). In order
to promote effective primary prevention of
cardiovascular disease, it is important to
identify high-risk individuals who require
intensive interventions to minimize disease
risk.

Previous studies have provided valuable
information on risk factors for coronary
heart disease (CHD). On the basis of these
findings, several epidemiological models
that assess individual’s CHD nsk have been
developed in the United States (2) and
Western Europe (3, 4). Among them, the
Framingham risk model has been widely
accepted because of its well-established
validity (5, 6). Recently, Wilson et al. (7)
presented an updated version of the Fra-
mingham risk model, in which risk scoring
procedures were simplified by using cate-
gorical risk factors. This simple risk scoring
has received the attention of the American
Heart Association (8). However, even
though the Framingham risk model is gen-
eralizable to western populations, it is
uncertain whether this risk model may or
may not be applicable to low risk popula-
tions such as the Japanese (8,9).

Electrocardiography (ECG) has been
widely used for a screening test tool of
heart disease in regular health examina-
tions. In this study, we used a longitudinal
large cohort database of annual multi-
phasic health examinations in a Japanese
company and examined whether the
Framingham risk model can appropriately
predict CHD events detected by ECG in
Japanese men.

Scau GmH
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2. Methods

A longitudinal large cohort database was
accumulated from an employee health
management center in a Japanese company.
Out of a total 15,155 participants in annual
multiphasic health examinations between
1991 and 1993, those who had reported a
history of cardiovascular disease and those
who had shown ischemic ECG at baseline
were excluded. 5611 eligible subjects, (1)
who were men between the ages of 30 and
59 years, and (2) whose six cardiovascular
risk factors (age, smoking, diabetes, blood
pressure, total cholesterol and HDL cho-
lesterol) were available at baseline, were
followed up until 1998 to observe the oc-
currence of CHD events.

ECG tracings were coded by the trained
cardiologist on the basis of the Minnesota
criteria (10). Ischemic ECG was defined as
the presence of either abnormal Q wave
(code 1-1,23), ST-segment depression
(code 4-1,2,3) or T wave inversion (code
5-1,2,3). Over the 5 to 7 years of follow-up,
those who showed ischemic ECG and/or
those who reported the occurrence of
either myocardial infarction or angina pec-
toris in a structured questionnaire were
recognized as CHD cases of this study.

The probability of CHD (10-year CHD
risk) was calculated for each individual
from the equations of the Framingham risk
model (with total cholesterol) presented by
Wilson et al. (7). First, the means of the
10-year CHP -* % for the CHD cases and
the non-CHD cases were compared by
Student’s r-test. Next, all study subjects
were ranked in four strata according to the
estimated CHD risk quartiles: <6.54%,
6.55- 10.05%, 10.06-15.07%, 15.08% >. We
counted the total number of observed
CHD cases within each stratum and the dif-

Methods Inf Med 3,/2002
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ference between the observed and expect-
ed CHD cases was assessed by the Hos-
mer-Lemeshow goodness-of-fit test (11).
Moreover, we plotted a receiver operating
characteristic (ROC) curve and a discrimi-
natory accuracy of the risk model was mea-
sured by the area under the curve (AUC)
(12). An AUC value greater than 0.5 indica-
tes that the risk model can predict CHD
events better than chance. Statistical analy-
ses were performed using version 6.12 soft-
ware from Statistical Analysis Systems
(Cary,NC).

3. Results

Over the 5 to 7 year follow-up period, there
were 384 CHD cases, which account for
6.8% of the study subjects. Figure 1 shows
the cumulative percent distribution of the
estimated 10-year CHD risk. The distribu-
tion of the estimated CHD risk in the CHD
cases appeared to be shifted to the right

(toward the region of higher rates) com-’

pared with that in the non-CHD cases. The
mean = SD of the estimated CHD risk for
the CHD cases was significantly higher
than that of the non-CHD cases (14.8 =+
8.1% vs.11.6 £ 7.2%, p<0.001).

Figure 2 shows the incidence of CHD by
the estimated 10-year CHD risk quartiles.
Of the 384 CHD cases, 41.9% were ranked
in the highest quartile of the estimated
CHD risk (>15%). The incidence of CHD
within the highest quartile was 2 to 3 times
higher than that within other lower quar-
tiles. The goodness-of-fit test showed an ade-
quate fit of the risk model to the data of the
study subjects (p = 0.109). In the ROC ana-
lysis (Fig. 3), the AUC reached 0.62 which
indicated an acceptable discriminatory
accuracy of the risk model. At 15% of the
10-year CHD r1isk, the ROC curve came
closest to the upper left-hand corner with a
specificity of 0.72 and a sensitivity of 0.57.

4. Discussion

The Framingham risk model presented by
Wilson et al. (7) could appropriately pre-

Methods Inf Med 3/2002
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o0 b (n=5227)
0
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estimated 10-year CHD risk (%)
Fig. 1 Cumulative percent distribution of the estimated

10-year CHD risk in the Jupanese male workers study:
CHD cuses (n = 384) vs. non-CHD cases {n = 5227). The
10-year CHD risk wes caleulated for each individual from
the equations of the Framingham risk model (with total
tholesterol) presented by Wilson et al.

incidence of CHD (%)

4+

o F

0 . :
1 2

Fig. 2 Incidence of CHD by the estimated 10-year CHD
risk quartiles in the Japanese male workers study. The
10-year CHD risk was calculated for each individual from
the equations of the Framingham risk model (with total
cholesterol) presented by Wilson et ol. and classified into
four groups: <6.54%, 6.55-10.05%, 10.06-15.07% and
15.08%<.

NP7

0.6

sensitivity

0.4

0.2 y '
0.0 i

1.0 0.8 0.6 0.4 02 0.0
specificity

Fig. 3 Receiver operating characteristic curve for the
- Fromingham risk model in the Japonese male workers
study. The area under the curve reached (.62,

dict CHD events in Japanese men. In this
study, we counted ischemic ECG in CHD
events. Ischemic ECG is recognized as a
valuable indicator of CHD, especially in an
asymptomatic case(13, 15), and it is associ-
ated with future CHD events and death (13,
15). The Chicago Western Electric Study
(16) showed that the frequency of non-spe-
cific minor ST-T abnormalities in annual
health examinations were associated with
CHD death rate. Thus, ischemic ECG must
be reasonable evidence of CHD. According
to our results, the Framingham risk model
will provide useful information on future
CHD events in Japanese men.

The Framingham risk model was devel-
oped to provide the probability of CHD for
10 years ahead (i.e. 10-year CHD risk).
However, even though our follow-up peri-
od of 5 to 7 years seems to be too short to
make accurate comparisons between the
observed and expected CHD, the risk
model provided acceptable performance in
predicting CHD events in Japanese men.
The ROC analysis showed that the risk
model could correctly predict two thirds of
CHD cases, which might be underestima-
ted due to short follow-up of the study sub-
jects.

The distribution of the estimated 10-
year CHD risk confirms the assumption
that the Japanese have a lower risk of CHD
compared with western populations; more
than 90% of the study subjects had less
than 20% of the estimated 10-year CHD
risk. In spite of such a low CHD risk, the in-
cidence of CHD increased with the esti-
mated CHD risk. Especially those who ran-
ked in the highest quartile of the estimated
CHD risk (>15%) had experienced CHD
events with clearly higher incidence
(Fig. 2). Moreover, the point closest to the
upper left-hand corner on the ROC curve,
which is recognized as a reasonable critical
cut-off, was almost 15% of the estimated
CHD risk. Thus, more than 15% of the
10-year CHD risk by the Framingham risk
model can be assumed to be a sign for vigo-
rous preventive management against the
occurrence of CHD. This critical cut-off is
consistent with joint guidelines by four Bri-
tish societies (17),1in which active treatment
is recommended for individuals with more
than 15% of 10-year CHD risk.



Conclusion

Based on the five to seven year follow-up
of Japanese middle-aged male workers, we
examined whether the Framingham risk
model can appropriately predict CHD
events detected by ECG in Japanese men.
The incidence of CHD increased with the
estimated CHD risk. The Hosmer-Lemes-
how goodness of fit test showed an ade-
quate fit of the risk model to the data of the
study subjects. In the receiver operating
characteristic analysis, the area under the
curve reached 0.67 which indicated an ac-
ceptable discriminatory accuracy of the risk
model. The Framingham risk model will
provide useful information on future CHD
events in Japanese men.
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