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CLINICAL INVESTIGATIONS

Risk Assessment Chart for Death From Cardiovascular
Disease Based on a 19-Year Follow-up Study
of a Japanese Representative Population

—— NIPPON DATA80 —

NIPPON DATARSO Research Group™

Background Based on the NIPPON DATASQ, risk charts for the probability of death from coronary heart
disease (CHD), stroke, and all cardiovascular disease (CVD) were constructed by sex and 10-year age groups.
Methods and Results  The 9,638 participants were followed-up for 19 years from 1980, excluding 28 individ-
uals without the necessary baseline data and 257 participants with past history of stroke or CHD. Final analysis
was performed on 9,353 participants (4.098 men, mean age 50.3 years; 5,255 women, mean age 50.8) using a
Cox proportional hazards model. Death probabilities over a 10-year period from CHD, stroke, and all CVD were
calculated and displayed as color coding on each chart by combining 10-year age, systolic blood pressure,
smoking, and serum total cholesterol and glucose levels. Six different colors corresponding to probabilities of
death were displayed on each chart.

Conclusions The original charts based on the findings from NIPPON DATARS0 are suitable for assessing CHD,
stroke, and all CVD death risk in the general Japanese population. These charts should be used as a health-educa-

Cire J 2006; 70: 12491255

tion twol for lifestyle modification targeting individuals with CVD risk factors.  (Cire J 2006; 70: 1249~ 1255)

Key Words: Blood pressure; Cholesterol; Coronary heart discase; Glucose: Smoking; Stroke

19-year follow-up study of a Japanese representa-
tive population, NIPPON DATASQ, revealed that
tisk factors for stroke, coronary heart disease
(CHD), and all cardiovascular disease (CVD) were not dif-
ferent from those of Western societies!~* although absolute
risks for stroke and CHD in Japan were different!~* mainly
due to dilferences in incidence and mortality from stroke
and CHD3-1¢ Japanese individuals had the highest rate of
stroke mortality in the world in 1965 but the lowest CHD
incidence and mortality among industrialized countries?-10

For assessing an individual’s visk of stroke, CHD, and all
CVD, Framingham CHD risk score, and New Zealand and
European charts have been formulated and are now tools
used in patient education®! =13 However, a risk assessment
chart or score for the Japanese population is necessary be-
cause of the differences in CVD morbidity and mortality.

NIPPON DATAZSO is a 19-year follow-up study of mor-
tality from stroke, CHD, and all CVD in about 10,000
representative Japanese men and women aged 30 years and
older. The purpose of the present study was to construct
risk-assessment charts for death from CHD, stroke, and all
CVD based on NIPPON DATARO0.

Methods

Population and Follow-up
Complete details of the NIPPON DATARO study popu-

(Received June 6, 2006, revised manuscript received July 13, 2006;
accepied July 21, 2006)

*Members of the research group are listed in the Appendix ].
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ence, Shiga University of Medical Science, Tsukinowa-cho, Seta, Otsu
520-2192, Japan. E-mail: hueshima@belle.shiga-med.ac.jp
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lation have been described elsewhere!-3.14 Subjects of this
cohort were participants in the 1980 National Survey on
Circulatory Disorders!=? A total of 10,546 community-
based subjects aged 30 years and older in 300 randomly
selected health districts throughout Japan participated in
the survey. The survey consisted of history-taking, physical
examinations, blood tests, and a self-administered question-
naire on lifestyle, including an essential nutrition survey
using the food-frequency method. The overall population
aged 30 years and older in the 300 participating health dis-
tricts was 13,771, and the participation rate in the survey
was 76.6% (10.546/13,771), before exclusion for the rea-
song below, We were able to follow-up 9,638 participants
for 19 years, excluding 28 individuals without the neces-
sary baseline data and 257 participants with a past history
of stroke or CHD. Thus, we analyzed data from 9,353 par-
ticipants (4,098 men, mean age 50.3 years; 5,255 women,
mean age 50.8) for this study.

To determine cause of death in participants whot died
during follow-up, we used the National Vital Statistics. In
accordance with Japan’s Family Registration Law, all death
certificates issued by physicians are forwarded to the Min-
istry of Health and Welfare via the public health centers in
the district of residency. Underlying causes of death were
coded according to the 9% International Classification of
Discase for the National Vital Statistics until the end of
1994, and according to the 10t International Classification
of Disease from the beginning of 199515 We confirmed
deaths in each district by computer-matching of data from
the Vital Statistics database, using the district, sex, and
dates of birth and death as key codes.

Permission to use the National Vital Statistics was ob-
tained from the Management and Coordination Agency, of
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Table 1 Baseline Characteristics of the Study Subjects in 1980,
Number of Death From Stroke, Coronary Heart Disease and

All Cardiovascular Disease During 19-Year Follow-up,

NIPPON DATAS0

Men Women
No. of subjects 4.098 3,255
No. of deaths from stroke 162 150
No. of deaths from coronary heart disease 67 65
No. of deaths from all cardiovascular disease 339 339
Age (vears) 3038131 50.8%13.3
Svstolic blood pressure (mntHg ) 13842208 133.9421 4
Total cholesterol (mg/di) 186.1£32.7  190.8+34.]
Blood glucose (mg/dl) 101.0£324  99.65287
% of those having ghrcose 2200mg/d] 1.6] 1.16
Smioker (504 63.3 8.8

the national government of Japan. Approval for this study
regarding ethics issues was obtained from the Institutional
Review Board of the Shiga University of Medical Science
(No. 12~18, 2000).

Biochemical and Baseline Fxaminations

Baseline examinations were conducted by public health
centers. Baseline systolic and diastolic blood pressures
(SBP, DBP) were measured by trained operators using a
standard mercury sphygmomanometer on the right arm of
seated subjects after at least 5 min of rest.

Subjects were asked to note whether they were current
smokers, had quit smoking, or had never smoked. Smokers
were asked to note the number of cigarettes smoked each
day. Non-fasting blood samples were drawn and centri-
fuged within 60 min of collection, and then stored at =70°C
until analyses. Total cholesterol was analyzed in a sequen-
tial auto-analyzer (SMA12/60; Technicon, Tarrytown, NY,
USA) at a single laboratory (Osaka Medical Center for
Health Science and Promotion), which is a member of
the Cholesterol Reference Method Laboratory Network
(CRMLN)!® and the precision and accuracy of the mea-
surements of serum cholesterol were certified in the Lipid
Standardization Program administered by the Centers for
Disease Control and Prevention, Atlanta. Serum concentra-
tion of glucose was measured by the cupric-neocuproine
method!7 Original glucose values obtained by the cupric-
neocuproine method were converted to those of the glucose-
oxidase method, which is currently the standard, by use of
an equation reported by the same laboratory!$ Diabetes
mellitus (DM) was defined as a serum glucose concentra-
tion 2200 mg/dl.

Statistical Analysis
Complete details of the statistical methods are reported
elsewhere!” The outcome event used in the present study

NIPPON DATAS0 RESEARCH GROUP

was cause-specific death from stroke, CHD, and all CVD.
A Cox proportional hazards model was used to determine
the probability of death of those with risk factor x at base-
line. Survival probability S (t:x) at the time t for risk factor
x in the Cox regression analysis is given as the following:
S(t:xy=[So(t:X) e #T-0 where ¥ is population mean of
risk factor x, and Sa(t:X) is survival probability for those
with risk factor ¥. The 10-year probability of death for risk
factor v was calculated by the following equation: 1-S
(10:x).

We constructed risk assessment charts for 10-year
probability of death due to CHD, stroke, and all CVD in
both men and women using traditional risk factors (ie,
SBP. smoking habit, serum total cholesterol and serum
glucose). SBP was classified into 5 categories: (1) 100-
119mmHg, (2) 120-139mmHg, (3) 140~159mmHg, (4)
160-179 mmHg and (5) 180-199mmHg. Smoking was
divided into 2 categories: non-current smoker and current
smoker. Serum total cholesterol was classified into 6 cate-
gories: (1) 160-179mg/dl, (2) 180-199mg/dl, (3) 200~
219mg/dl, (4) 220-239mg/dl, (5) 240259 mg/dl, and (6)
260-279 mg/dl. Casual serum glucose level was divided
into 2 categories: <200mg/dl and 2200 mg/dl. These cut-
off points were based on cither practical considerations or
guideline recommendations from the Hypertension Treat-
ment Guidelines 2004 in Japan and the Treatment of Athe-
rosclerosis in Japan2®2! Ten-year death probabilities from
stroke, CHD, and all CVD were calculated and displayed
as color coding on each chart, combining 10-year age, sys-
tolic blood pressure, smoking, and serum total cholesterol
and glucose levels. Six different colors were displayed on
each chart corresponding to the following probabilities of
death: <0.5%, 0.5~1%, 1-2%, 2~3%. 5~10% and 210% for
CHD and stroke, and <1.0%, 1-3%. 3-7%, 7-15%,. 15~
30% and 230% for all CVD. SAS version 8.02 for
Windows (SAS Institute, Cary, NC) was used for estimat-
ing a regression coefficient of, and the survival probability
So(t:¥) for those with the population mean T of a risk fac-
tor.

Results

During the 19-year follow-up from 1980. the number of
deaths from stroke and CHD was 312 and 132, respectively
(Table I, and death rates were 1.93 and 0.81 per 1,000
person-years. Average age tor men and women at baseline
was 50.3 and 50.8 years, respectively. Although SBP was
higher in men than in women, serum total cholesterol was
higher in women than in men (190.8 mg/dl vs 186.1 mg/dl).
Prevalence of casual glucose level 2200 mg/dl was slightly
higher in men than in women (1.61% vs 1.16%). Smoking
rate in men was far greater than in women, reflecting the
relatively high smoking rate of Japanese men in 1980.

Table 2 Age-Specific Mortality per 1,000 Person-Years, 19-Year Follow-up, NIPPON DATAS0

Age Stroke CHD AHLCYD
(years} Men Women Men Wonien Men Women
30-39 013 012 0.05 0.00 0.35 0.20
40-49 0.35 0.32 0.50 0.12 1.09 0.68
50-39 1.73 0.76 (.80 0.22 3.83 1.69
60-69 5.57 277 207 1.89 10.81 6.97
270 18.43 14.30 6.06 5.28 37.61 3133

CHD, coronary heart disease; CVD, cardiovascular disease.

Circulation Journal  Vol. 70, October 2006
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CORONARY HEART DISEASE RISK ASSESSMENT CHART
10-year CHD death probability in men
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Death rates for stroke and CHD by age group at entry in
1980 are shown in Table2. Stroke death rate was around
3-fold higher than the CHD death rate among subjects aged
70 years and older. Stroke mortality for men increased with
age; however, CHD mortality rate after the age of 70 years
was similar for both sexes, although the mortality rate was
much higher in men than in women under the age of 70.

A Cox proportional hazards model was used to determine
10-year probability of death due to CHD, stroke, and all
CVD, taking into account baseline risk factors such as age,
SBP, serum total cholesterol, smoking, and serum glucose.
By using the coefficients from the Cox model and the 10-
year death probability for mean levels of risk factors (age,
smoking, total cholesterol and casual glucose), risk assess-
ment charts were constructed for both sexes for the proba-

. Circulation Jourmal  Vel.70, October 2006

€asa.

bility of death within 10 years from CHD. stroke, or all
CVD. The 10-year probability of death was determined for
various combinations of baseline risk-factor levels. Figs 1-
6 show the results, with a 6-color gradient from the highest
(red) to the lowest (light blue) probability of death within
10 years.

In Fig | for male CHD risk assessment, if a man aged
65 years had a SBP of 164 mmHg, a smoking habit, a
glucose level of 210mg/dl. and a serum total cholesterol of
240mg/dl. his CHD death probability within 10 years
would be 210%, as shown in red. If this subject quit
smoking without any other risk factor changes, his CHD
death probability would be <10%, as shown by the yellow-
brown color.

The chart for 10-year stroke death probability was some-
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Fig3. Risk assessment chart for 10-year probability of
death due to stroke in men, NIPPON DATAS0. Ten-
year probability of death was calculated based on indi-
vidual risk assessment using sex, age, systolic blood
pressure (BP), serum total cholesterol, serum glucose
and smoking habit. Someone with any of the cardiovas~
cular disease risk factors, despite belonging to the
lowest risk group (light blue) should undergo risk factor
modification by non-pharmacological and/or pharma-
cological treatment.
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what different from the CHD death probability chart for
both men and women. For CHD death the color (probabili-
ty) gradient continued from the lower-left to the upper-
right, whereas the color gradient for stroke death was not as
remarkable as it was for CHD. For all CVD, the chart was a
cross between the charts for death risk due to CHD and to
stroke. Again, the color gradient tended to proceed from
the lower-left to the upper-right, although this gradient was
weaker in all CVD than in CHD.

Discussion
Based on a 19-year follow-up study in a Japanese repre-
sentative population, we constructed 10-year death proba-
bility charts for CHD, stroke, and all CVD, with a 6-color

death due to stroke in women, NIPPON DATAS80. Ten-
year probability of death was calculated based on indi-
vidual risk assessment using sex, age, systolic blood
pressure (BP), serum total cholesterol, serum glucose
and smoking habit. Someone with any of the cardiovas-
cular disease risk factors, despite belonging to the
lowest risk group (light blue) should undergo risk factor
modification by non-pharmacological and/or pharma-
cological treatment.

gradient showing 10-year probability of death. A major
strength of these charts is that the risk of death was esti-
mated using traditional risk factors based on a cohort study
of a representative Japanese population. Our original charts
created in this study may be more suitable in terms of
generalization for Japanese people than others based on the
modified Framingham CHD risk core, or a local cohort
study#11-13.22 although these charts also contained a high-
density lipoprotein cholesterol variable.

The risk assessment charts presented here show 10-year
death probabilities, but not incidence probability. Therefore,
the absolute death rate in these charts is lower than that of
incidence. However, using a 6-color gradient from the
highest (red) to the lowest (light blue) probability of death
allows individuals to see their own position on the chart

Circulation Journal  Vol.70, October 2006
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Total cholasterol category 1=160-178 2=180-199 3=200-218 4=220-238 5=240-250 6x260-279 pharmacological and/or pharmacological treatment.
CARDIOVASCULAR DISEASE RISK ASSESSMENT CHART
10-year CVD death probability in women
<1% F] 7-15%
1-3% [} 15-30%
37% ] 230%
Casual glucoss level Casual glucose level
<200 mg/di #200mg/dl
Nonsmoker Smioker Nonsmoker Smoker
Total cholestero! category Total cholasterol category
123456 1234356 123466 1238456
o 180198 BRI
@ 160179
£ 140159
120-139
100-119
o 180-189
o 160-179
£ 140159
@ 120-138
@ 1g0-149
ws01 Fig6. Risk assessment chart for 10-year probability
& 150:133 of death due to all cardiovascular disease in women,
2 140150 NIPPON DATASO0. Ten-year probability of death was
& 158‘1?3 calculated based on individual risk assessment using
sex, age, systolic blood pressure (BP), serum total cho-
o 180199 lesterol, serum glucose and smoking habit. Someone
f‘g ]jg_};g with any of the cardiovascular disease (CVD) risk fac-
2 120-139 tors, despite belonging to the lowest risk group (light
@ 100118 | £ blue) should undergo risk factor modification by non-

and easily understand their own risk level.

We estimated risk using an age range of 40-79 years and
found that men and women in their 40s and 50 had a
lower probability of death even if they had traditional risk
factors (ie, smoking and hypertension). In contrast, men
and women in their 70 had the highest probability of death
(yellow, orange and red colors). If we had performed sepa-
rate risk analysis on cach 10-year age range, we could have
identified the risk within any given 10-year age range. How-
ever, in this study, we followed a similar method of risk
assessment as the Framingham CHD risk assessment score?
and others!2 Tt should be understood that the charts pres-
ented here do not alleviate the need to control risk factors
in younger individuals, despite their lower probability of
death. For example, hypertension should be controlled in
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Total cholesterol category 1=160-179 2=180-199 3=200-219 4=220-239 52240-250 6=260-279

pharmacological and/or pharmacological treatment.

everyone by lifestyle modification, and by drug treatment,
if necessary. If we ignore hypertension in younger individ-
uals because of their lower risk of mortality from CHD and
stroke, such individuals will have increased risk of mortali-
ty as they age. This principle also applies to modification of
all traditional risk factors, such as high serum cholesterol,
smoking, and DM.

Many epidemiologic studies in Japan, including NIPPON
DATASO and 90, have revealed risk factors for stroke,
CHD, all heart disease, and all CVD!-3.141820-32 Thege
risks for a specific disease are shown as either relative or
absolute. Although absolute and relative risks are useful for
health education, the risk assessment charts developed in
this study should provide an improved health-education
tool. A health professional can give more effective health
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education to individuals using the charts rather than simply
informing them of their relative or absolute risk of dying
from a particular disease.

The CHD risk assessment chart resulting from this study
was clearly graded but the stroke chart was not, mainly be-
cause serum total cholesterol was not a risk factor for stroke
death, which has has been well documented in several
cohort studies22629.33-35 Ag an epidemiological finding,
stroke incidence and mortality in the general Japanese pop-
ulation varied directly with blood pressure but inversely
with total serum cholesterol levelg26-8.10.14.20.21.24.28,29.33-35

In conclusion, our risk assessment charts by sex for
CHD, stroke, and all CVD can be used as a health-educa-
tion tool to show risk of death in Japanese individuals. We
hope that these charts are used not only in the clinic but
also in the community and industrial health sectors.

Acknowledgments

This studv was supported by a Grant-in-Aid from the Ministry of Health
and Welfare under the auspices of Japanese Association for Cerebro-
cardiovascilar Disease Control, a Rescarch Grant for Cardiovascular
Diseases (7A-2) from the Ministry of Health, Labour and Welfare, and a
Health and Labour Sciences Research Grant, Japan (Comprehensive
Research on Aging and Health: H11-Chouju-046, H14-Chouju-003, H17-
Chowju-012).

References

. NIPPON DATAS0 Research Group. Impact of elevated blood pres-
sure on mortality from all causes, cardiovascular diseases, heart
discase and stroke among Japanese: 14 year follow-up of randomly
selected population from Japanese (Nippon Data80). J Hum
Hyperten 2003; 17: §51--857.

2. Okamua T, Kadowaki T, Hyakawa T. Kita Y, OQkayama A, Ueshima
H, NIPPON DATAS0O Rescarch Group. What cause of mortality can
we predict by cholesterol screening in the Japanese general popula-
tion? J Intern Med 2003, 253: 169180,

3. Ueshima H, Choudhury SR, Okayama A, Hayakawa T, Kita Y,
Kadowaki T, et al; NIPPON DATAS80 Research Group. Cigaretie
smoking as a risk factor for stroke death in Japan. Stroke 2004: 35:
18361841,

4. Wilson PWE D' Agostino RB. Levy D, Belanger AM, Silbershatz H,

Kannel WB. Prediction of coronary heart disease using risk factor

categories. Circulation 1998; 97: 1873~ 1847.

Uemura K. Pisa Z. Trends in cardiovascular discase mortality in in-

dustrialized countries since 1950. World Health Star () 1988; $1:

155-178.

6. Ueshima H. Tatara K, Asakura 8. Declining mortality {rom ischemic
heart disease and changes in coronary risk factors in Japan, 1956
1980. Am J Epidemiol 1987 125: 6272,

7. Kita Y, Okayama A, Ueshimu H, Wada M, Choudhury SR, Bonita R,
ct al. Stroke incidence and case fatality in Shiga. Japan 1989~ 1993,
Int J Epidemiol 1999; 28: 1059~ 1065.

8. Yoshida M, Kita Y, Nakamura Y, Nozaki A, Okayama A, Sugiura H,
et al. Incidence of acute myocardial infarction in Takashima, Shiga.
Japan. Cire J 2005; 692 404 ~408.

9. Ueshima H. Trends in Asia. /u: Marmot M, Elliott P, editors.
Coronary heart disease epidemiology: From aetiology to public
health. Oxford: 2005; 102-112.

10. Ueshima H. Changes in dietary habits, cardiovascular risk factors
and mortality in Japan. Acta Cardiol 1990; 45: 311327,

11, Wood D, De Backer G, Faergeman O, Graham 1, Mancia G, Pyérild
K. et al. Prevention of coronary heart disease in clinical practice:
Recommendations of the Second Joint Task Foree of European and
other societies on coronary prevention. Eur Heart J 1998; 19: 1434~
1503.

12, 1996 National Heart Foundation of New Zealand Dyslipidaemia

Advisory Group. Clinical guidelines for the assessment and manage-

ment of dyshipidaemia: Dyslipidaemia Advisory Group on hehalf of

the scientific committee of the National Heart Foundation of New

Zealand. NZ Med ] 1996; 109: 224-231.

Wallis EJ, Ramsay LE, Hag TU, Ghahramani P, Jackson PR, Rowlan-

Yeo K, et al. Coronary and cardiovascular risk estimation for

primary prevention: Validation of a new Sheftield table in the 1995

Scottish health survey populadon. BAJ 2000: 320: 671 ~676.

>4

faa

16,

19.

20.

26.

27.

31

34,

fad
¥4

NIPPON DATAB0 RESEARCH GROUP

Okayama A, Kadowuki T, Okamuru T, Hayakawa T, Ueshima H.
The NIPPON DATAS() Research Group. Age-specific effects of sys-
tolic and diasiolic blood pressures on mortality due to cardiovascular
diseases among Japanese men (NIPPON DATAS0). J Hypertenys
2006; 24: 459-462.

World Health Organization. International Classification of Diseases
and Related Health Problems, 10% Revision, Version for 2003, Avail-
able att http: /www 3. who.int/icd/vol Thum2003/fr-ied.him (accessed
May 2, 2006).

Nakamura M, Sato S. Shimamoto T. Improvement in Japanese clini-
cal laboratory measurements of total cholesterol and HDL-cholesterol
by the US Cholesterol Reference Method Laboratory Network, J
Atheroscler Thramb 2003; 10: 145~153,

Bitner D, McCleary M. The cupric-phenoanthroline chelate in the
determination of monosaccharides in whole blood. Am J Clin Pathol
1963 40: 423424,

Iso H. mano H, Kitamura A, Sate S. Naito Y. Tanigawa T, et al.
Type 2 diabetes and risk of non-embolic ischaemic stroke in Japa-
nese men and women. Diabeinlogia 2004; 47: 21372144,

Kasagi F, Kodama K, Hayakawa T. Okayama A, Ueshima H,
NIPPON DATARQ Research Group. Risk appraisal chart based on
NIPPON DATA80: Stroke and coronary heart disease, Jpn J
Cerebro-cardiovase Dis Prev 2003; 40: 20-26 (in Japanese).
Japanese Society of Hypertension and Guideline Subcommittee of
JSH. Guideline for the treatment of hypertension 2004. Tokyo: Life
Science, 2004 (in Japanese).

Japan Atherosclerosis Society, Japan Atherosclerosis Society (JAS)
Guideline for Diagnosis and Treatment of Atherosclerotic Cardio-
vascolar Diseuses. Tokyo: MDS. 2002 (in Japanese).

Noda H, Iso H, Sairenchi T. Irie F. Fukasawa N, Toriyama Y, et al.
Prediction of stroke, coronary heart discase, cardiovascular disease,
cancer and total death based on results of annual health checkups.
Nippon Koshu Eisei Zasshi 2006; 53: 265~276 tin Japanese).
Mannami T, Iso H, Baba S. Sasaki S, Okada K, Konishi M. et al for
the Japan Public Health Center-based Prospective Study on Cancer
and Cardiovascular Discase Group. Cigarctte smoking and risk of
stroke and its subtypes among middle-aged Japanese men and
women: The JPHC Stwdy Cohort 1. Stroke 20041 35: 1248-1253.
Kubo M. Kiyohara Y. Kato 1. Tanizaki Y. Arima H, Tanaku K, et al.
Trends in the incidence. mortality, and survival rate of cardiovascu-
lar discase in a Japancse community: The Hisayama study. Srroke
2003: 34: 23492354,

Kodama K. Sasaki H. Shimizu Y. Trend of coronary heart disease and
its relationship to risk factors in a Japanese population: A 26-year fol-
low-up, Hiroshima/Nuagasaki study. Jpn Circ J 1990; 54: 414421,
Nakayama T, Date €, Yokoyama T, Yoshiike N, Yamaguchi M,
Tanaka H. A [3.5-year follow-up study of stroke in a Japanese
provincial vity: The Shibata Study. Stroke 1997: 28: 4552,
Morikawa Y, Nakagawa H. Naruse Y, Nishijo M. Miura K. Tabata
M, et al. Trends in stroke incidence and acute cuse fatality in a
Japanese raral area: The Oyabe study. Stroke 2000; 31: 1583~ 1587,
Kitamura A, Iso H. Sankai T, Naito Y, Sato S. Kiyama M, et al. Al-
cohol intake and premature coronary heart disease in urban Japunese
e, Am J Epidemiol 1998; 147: 59~65.

Shimamoto T, Komachi Y, Inada H, Doi M. Iso H. Sato S. et al,
Trends for coronary heart disease and stroke and their risk factors in
Japan. Circulation 1989: 79: 503-513.

Takeuchi H, Saitoh S, Takagi S. Ohnishi H, Ohhata I, Isobe T, et al.
Metabolic syndrome and cardiac disease in Japanese men: Applica-
bility of the concept of metabolic syndrome defined by the National
Cholesterol  Education Program-Adult Treatment Panel W 0
Japanese men: The Tanno and Sobetsu Study. Hypertens Res 2005;
28: 203-208.

Asayama K, Ohkubo T, Kikuya M, Metoki H, Hoshi H. Hashimoto
I. et al. Prediction of stroke by self-ineasurement of blood pressure at
home versus casual screening blood pressure measurement in rela-
tion to the Joint National Comraitiee 7 classitication: The Ohasama
study. Stroke 2004: 35: 2356-23561.

Tamaki J. Ueshima H. Hayakawa T. Choudhury SR, Kodama K,
Kita Y. et al. Effect of conventional risk factors for excess cardiovas-
cular death in men: NIPPON DATAS0. Cire J 2006; 70: 370375,
Tanizaki Y, Kivohara Y, Kuato I, lTwamoto H. Nakayama K, Shinohara
N, et al. Incidence and risk factors for subtypes of cerebral infarction
in a general population: The Hisayama Study. Srroke 2000; 31:
26162622

Ueshima H, lida M. Shimamoto T. Konishi M. Tsujioka K. Tanigaki
M. et al. Multivariate analysis of risk factors for stroke: Fight-year
follow-up study of farming villages in Akita, Japan. Prev Med 1980;
9: 722-740.

Lin CH, Shimiza Y. Kato H, Robertson TL, Furonaka H, Kodama K.

Circulation Journal Vol 70, October 2006



Risk Assessment Chart for Cardiovascular Discases

et al. Cerebrovascular diseases in a fixed population of Hiroshima
and Nagasaki, with special reference to relationship between type
and risk factors. Stroke 1984; 15: 633660,

Appendix 1

Members of NIPPON DATASB0 Research Group

Wriring Group Members

H Ueshima (Department of Health Science, Shiga University of Medical
Science: F Kasagi (Department of Epidemiology. Radiation Effects
Research Foundation); K Kodama,(Department of Epidemiology, Radia-
tion Effects Research Foundation); T Okamura (Depurtment of Health
Science. Shiga University of Medical Science); T Hayakawa (Department
of Public Health, School of Medicine, Shimane University); A Okayama
{Department of Preventive Cardiology, National Cardiovascular Center).
NIPPON DATARO: National Integrated Project for Prospective Observa-
tion of Non-Cormmunicable Diseuse And its Trends in the Aged
Chairman: Hirotsugu Ueshima (Department of Health Science, Shiga
University of Medical Science, Otsa, Shiga).

Constltants: Osamu HBmura (Hokkaido JR Sappore Hospital, Sapporo,
Hokkaido): Tervo Omue (Health C&C Center Hisayama. Kusuya,
Fukuoka): Kazuo Ueda (Murakami Memorial Hospital. Nakatsu. Oita);
Hiroshi Yanagawa (Saitama Prefectural University, Koshigaya, Saitamay:
Hiroshi Horibe (Aichi Medical University, Nagakute, Aichi).

Research Members: Akira Okayama (Department of Preventive Cardiol-
ogy, National Cardiovascular Center, Suita, Osaka); Kazunori Kodama,
Fumiyoshi Kasagi (Radiation Effects Research Foundation, Hiroshima,

Cireulation Journal Vol 70, Octeber 2006

1255

Hiroshimay;, Tomonori Okamura, Yoshikuni Kita (Department of Health
Science. Shiga University of Medical Science. Otsu, Shiga): Tukehito
Hayakawa, Shinichi Tanihara (Department of Public Health. School of
Medicine, Shimane University, Izumo. Shimane); Shigeyuki Saito
(Second Department of Internal Medicine School of Medicine, Sapporo
Medical University, Sapporo. Hokkaido): Kiyomi Sakata (Department of
Hysiene and Preventive Medicine, Twate Medical University School of
Medicine, Morioka, Twate); Yosikazu Nakamura (Department of Health
Science Division of Epidemiology and Community Health, Jichi Medical
School, Minami Kawachi, Tochigi); Fumihiko Kakuno (Hikone Public
Health Center. Hikone. Shiga).

Research Associate Members: Toshihiro Takeuchi, Mitsuru Hasebe.
Fumitsugu Kusano, Takahisa Kawamoto and members of 300 Public
Health Centers in Japan. Masumi Minowa (Faculty of Humanities,
Seitoku University, Matsudo, Chiba); Katsuhiko Kawaminami (Depart-
ment of Public Health Policy. National Institute of Public Health, Wako,
Saitama); Sohel R. Choudhury (National Heart Foundation Hospital &
Research Institute, Dhaka, Bangladesh); Yutaka Kiyohara (Department of
Medicine and Clinical Science, Gradnate School of Medical Sciences,
Kyushu University, Fukuoka, Fukuoka); Minoru lida (Kansai University
of Welfare Sciences, Kashihara, Kashiwara Osaka); Tsutonmu Hashimoto
(Kinugasa General Hospital, Yokosuka, Kanagawa): Atsushi Terao
{(Health Promotion Division, Department of Public Health and Welfare,
Shiga Prefecture, Otsu. Shiga); Koryo Sawai (The Japanese Association
for Cerebro-cardiovascular Disease Control, Tokyo): Shigeo Shibata
(Clinical Nutrition, Kagawa Nutrition University, Sakado, Saitama).



ZED PR 7357 (NIPPON DATAS0)

&

BR, RNUEDOERESREFLTIZRITTS

Akira Okayama, Takashi Kadowaki, Tomonori Okamura, Takehito Hayakawa, Hirotsugu
Ueshima. J.Hypertens. 24:459-462, 2006

1. WFRBER & FIE

MEDRHEFEZIICD LT AEBHRARROBEELRERREFTHH Z LIIEL<ABNRT
WD, RE/MILUE EERERART L OBEIC OV TEAETIRIZEA LR ENT
WRVY, Fx IX1980FE DTERIRBEMAES2E 2R L Liz a7k — MFFE (NIPPON
DATA 80) D7 —&t v FEMAWT, HTK - FNMLEDEREE L FHEERL IR R
FRERIETIZRIETEEDR S IZHOWTHE L,

ARBFZEIE 0 2k — FHFFED FIEE AV TI04E I BHEE 2 = L. XE8ED2%0
AR THREFBREFLNMIL TN LEZHOTH D, S OMEE T B TOBEEAEIT
64598 AR T, BIEHM P OB T E L2534 Tho 72, BEREZRB LIZHDIES
s BRI LTz BRIMILE KA1 TEE < 120 muHg, TIFE 120-139 mmHg, IIIEE 140-159 mmHg,
IVEE 160-179 mmHg, F KT~ VEE 180 mmHgll b & Uiz, H/MERSIEIFE <80 mnHg, 1T
B 80-84 mmHg, ITIZf 85-99 mmHg, IVEE 90-99 mmHg, LT VEE 100 muHgbl & L7=,

2. FER

BRE/NMLUEDR BN IEERISEBIET. DEBL TR U ERELRE Li- L =
A, 30—64RER L UGS~ T4 OEREE TIX b L L EEICEEL Tz, LA LT5ELL
ECHRERIETIEEEREEN A LN 5/NMUE T & 22 BEIERD S mn
272, CoxDHBINY— RETFTNE RN TEERAERRETZHAE L TRAE/NMUED—E
BREHTZ D ONF— RIEEFEHEBAINCHR Uiz & 2 A, TomEmOEREB TR -
BAAMEE HIIFER CEER L7, 1o ETHERLENEBIZEE L Qo
LT, B/LETIHEE A CBEENRA LN T,

3. BELELD

EEE TIEEIIROE(LICE VR RIUEITFH & & B /T 20, © LAR/MUERR
KRBT ERHLNTND, > TERE CHEEMLEDCHESCEERLEEDOTHLEIITAR
DFELZRANVTTISERH D LEBEZOND, FTLOWFED bR TR RILEDF I3 &K
MIELY KWEBETH D Z L BRHE SN TS, L UINERORESLIE TN OESR &
D ZVWENEOFEITIEIECK & B2 D WIS E TE 20, A RO ERNETHT5
R TR KROE & H/NMUEOFETITIIR L L E L SN DM, 15U LD EEE Tk
BERKMEDCHEFRERTHD Z EIRENT,



M E DR 2 72 82 RIE 32 BE 2 28 (NIPPON DATAS0)
NIPPON DATA80 Research Group : J.Human Hypertens. 17:851-857, 2003

1. FREBE HiE

MENMZEFEZ I LD ETAEBREBROEELRGREFTHI Z L IFELMBALTH
B, BOWRWFTOEMERSy EBRBEBIETCORIET & OBEEIZET AR IZEILE

TFEAETbR TRV, T4 ITINBEDTHERSBREAEBHREZDELIEL L Lz
A — N (NIPPONDATAB0) OF —F & v FEHAWT, MEOEEFEZ & MEX 5B
EMEDBESEAECKRIETICRETEEDR IO VWTHN L,

AT 2R — MFZEOFEL AV TI9944E 12 BIFEE 2 £ L. 6838 092%0 4
MTHREFEREZFLNILTHETLELOTHD, FREOBEANFEITB M TH3948 A4,
ZHETT0932 NE T, BEMM PO T ERITINTE TH-o T, HBHFEZEHEMERTITKS
T AR, Vfﬁ%wﬁbfwﬁm%@imrmﬁ%%wii%wf YL, BEAIRA
RO DERZZZEORKRE/NMEN140/90KMOSGEICITBESMEX S E LTHD
mw\%nuxmmrﬁ%%owﬁ%@%n%n@%mrz B D TRIT 21T o 72,

. R

RICEMERSGBOMESR, DER, BERSEESA, RIECTOFRLZRE L HESERE
BRLiz, BUETHELERSNELS 22T L, MEFR, MEA, BERHBEAR LUK
TOHAERENEEICE  kol-, TETHLERET 20TV THREICHEIEREN
B pol, EMD, MEAEWI LIIMEFOLESRR FORRHFEADOHBREF T
HDHERERINZELEDIL, RETCIK LR BZET IR T THDIZ LALLM LR
ro RIIITRERWD, HEREE L RoTEB~OEMNEDEE TcoxD LFINY — FE
ThERCEERRS (EFHE, SIEEE, BE, ko X7n—)LE, BEROLEEL
FE) OERTLEE T2 e0b, ZOBBRFLEMILTEHESLTNLLEEX
55,

CoxD LFINF — RET W LA OBRBEEBREFZAE LcmL/EX S OEF
BEERWT, REMEZEEL LEMERSBOMEFTOMEMERELRD, Y%Ky
DEREPOMEFIZLZBREFETEESEZRDE, BEFETCHEG L IZIZFOEMERSIZE
TAHZ LWL AMERFET OKBEMEICEE LEBMEEE2HEICL > TRDELDTH
o BEMERSTRNI LICIABMEFOBRETESIIBMETIZ%., ZETL2% TH
DNEMHOFREZ{BEINZ, ZTOBRELTEHOMENLELIVENZI EEXBRLT
WaEBEZ BN,

%mrzﬂﬁ%ok%%wﬁf%$¢®%@%%%m%%@fi%o&%%<@otﬁ\
MBEIZLDDEE (BRE) BbRnicoiz, BEFETESITEET2%., KHETT%IZ



LEF o, MITRESMERX S THRMAEFIETC O EREIXLERI/NESLS B8, &
RENEKX G Tho e bEL DL, BEFETERLEMETIE48%., BHETHI8%E L - &
HEmWMEEZ R LT,

3. BELEW

FEAETIEIT0ELE, BMERFEOEERSCEBRRESEREOEEBIZLVHEFOE
BB RIIE LVWKELARD, ZEEORTHIFIEFTREDETRICETHEL T
5, SBREVPENPEICHMEFIECHROEXELH DML, MEFIRTCOLEREDOEWVEFIZ
MNTAHBEERIBEEITY & b, BESMNESL, EFEMEMEICH L CHEBHZGEN

MELEZLND,



Journal of Epidemiology. Vol.15(5):194-196, 2005
1980 5. 1990 £, 2000 FEDMEREIHBERFALTICE SV, BARNDEMBIBE R OHE
ki%Eﬁ%J LORELEA Y REVER . SR A N EET J:%%éﬂ ;
e FERRZEFHEEFAREESHEE, 2 ENBERERY VX —FThke
3 WEERRFHSESFEEIREES
T LDBMENIETY 27 2FD 51300 TiEkd, DRSO ETREY 27 %
BmODIEICLD | BREEONER EOHSBRENZAHEZERIE TN D Z L AECK
IR EN TV D, EE A ECHS TILLEMENRE NS % I OICENT 2 2 & ”F
BEND, Lanl, #HRTELERICEBRLAET L5 BATIH O EME OB 20T
TR EHLONT . BARNOBMHEIERED TSI LT EN TV RN,
HEY : BARA—BREREZMSE LT, 8% 20 EHMOLEMBIOERERLZHE LM LT
DEMBRELOHEB LRI 2L L bIZsBOLEHBIEERE FRITEZ &,
SR EFHE  /EIT, £E 300 XD 30 MU E0FERG L L TiThhiz, % 3 H
DT 2R B EREFRAR(1980 42, 1990 45, 2000 )& NE T, ERAE CLOERTEN
Ttz 23,713 A, ERBEFRAE TIE. 2825 300 #/E 2 E/ELAHE L, 3 -
FERBEEEZ BARADANOBRIC—HETTHRELERL QW 5, ZHFOERTHIT
FERIZ 1EfTON, DERHFRR I XY X a—NffoTa—F 47 &h, 3%V
Fa—RD8—3la— RENEFEEZLEMEIHY, EEZE LT, 10 BERILIC
DEMEVERTREAZ B LN ST L, 1980 £, 1990 £, 2000 DL TIE THER
FERRAN BB E T RE 2 B LN x “HRRETHE Lz, ADBEHKEHZ AV TE
% 20 FRIO BARNBNOEHRENEEEEZHR L, ADREFERTORET S 2010 £
235 2030 FEETOANOHEST (PAHEEH 22F L LT, FRoLEHMEBEEREHE
L7z,
FER: BE 20 FEHEOM - FEEEA LD EREBERRICERA DR, 30 5L E
DBEMEDLEHENVERT AL L.0% TREOHEFTARIZ0.6%THY | BIEDOHTTREMN
mroTe, 10 BRI O.LEHEIET REL B L THET S &, 30 6 60 A TH
ZiTHoNT, 70 RUETEEROLBEMBEF AENEN -7z, BE 3 BORESKE
DYEFEERSEN OCEHEIERELZ A DHEREHCY TR CLEHEI B e #3 1
D&, 1980 FILRALET39.1 AA, 1990 F£53.4 H A, 2000 4E 72.9 FAHFELT
W2 Z 2225, MOFRO BARAN OIS TR CLEMBIESE R H#HHT 5 &
2010 L AARSET 99.5 77 A, 2020 4E% 105.5 5 A, 2030 4EiZ 108.1 5 AD.LEHM
BRENFET DI ERRBENT,
fhee: BARA—MRERZIISE L7z 1980 405 2000 F£F TOEE 20 EFORAETRHE R
&5 e, HEREHROLEHMEIOFRFIZIIE IR N 2o/, LML, AR
OEEICE Y 20 FHCTLBEMSIBRESIIR I Z 2L, 5B FICADDOERL
BT Z & T, LEMBEIERENBBICENT A Z LN TRIS N,



MiET VT F = AERESET, 2RRBEELETCRBIVENAFETICIRIETEE
— AR ADOFFERIER NIPPON DATAS0 @ 19 FERIDEREE L v —

SHEBEE SFENARFEFNEEFARBESEE KHEE
Wroew 0E  NEFREAT, SEER

[Bf]
BEZHCRESNAMBET I L7 F=0d, BB LI OMEIBIC L - TEELZ T A0, BRIt
TICRIETEETE ST LN ERTHRY, AR T A ARADRFRER NIPPON

DATASO @ 19 R OBHNER A FWT, M7 L7 F = LR OREIC SV THRE LT,

(x5 & HiE]

1980 £, 2FE» b EIEAMH X7z 300 FHEX O 30 ML EOLSERE SIS LT 5HBRBE
BEMIRES2E S 19 £/BBH L 72 ( NIPPON DATAS0 ), Z® 9 HILE, BMI (Body Mass Index) .
MEZ V7 F=rBLIUOREANRESNI 9,459 4 (5 4,159 4, #IER 70,086 AL, % 5,300
&, BER 92,740 NEE) RFRATRIGR L Uiz, Bieetnen, BERREROIIE Y LT F= fER
WA (5 :-0.9, 1.0, 1.1, 1.2mg/dl-, % :-0.7, 0.8, 0.9, 1.0mg/dl-) IZ4%5 L, BIAARE
FEDOSEE OFHHELHEL EGEEI OO, BT —FIESEICL YR, BER
PEDORRE TIXBIE b L2 FIRE & HE3E Mantel REEIT o7, 7o, 19 EMOBHMER» S 25
., 2FERHBEBEECB IS AL TIT OV THRES RN FERFAEI TR L RO, b
2. BEANCS o & bEMRRELCEMEOEEE (5 @ 1 1mg/dl, % 0.8mg/dl) ZEIEL L THL
Pk DA PSR BUFE S ERRE 23R . Mantel-Haenszel $EIC X V) EHFAEBENERER LU 95%
EEREE RO, ME7 L7 F=AENER, AEBIOMMORFERE L LFETITRIETE
B DOWTHE Cox DEFINY — RETNEROTHRNC S o & bR U ENMEWO R
THMBERR O AN — FEB L OV OSWERX M A EH L,

[FE53]

BlAAREAEIC R AME S VT F = U MERRBNIC A TS TEHE OELR 112, FHARELLEY
F 2R Lz, BTEE2MSAL (1.0mg/dl) THo& bIFHFEHENMES, FHFAREICBNT
b, EEIE, MERER. BLEREHY, BEAKRDY, BE, SKEBECRKROERZFL
Too WTEZ VT F=UER S o & BIRWVEER (0. Tmg/dl LUF) THEEFEBISELS . FlTHEE
THERERICE 20567 (0.8mg/dl) Tho b IR 2o 7/IHBIX BML, &MEBEREH Y, ER
REHY, BEEIEBTHT,

I VT F o U AERERR TR CR L OEAE 3ITR LT, 2T OFHIRERCEITE
TE 3 WAL (1. 1mg/dl) T 8.7 (R 1,000 AFF) Lo bR, MROEHRTEDI >T2, E
o, RERBEBLT, RAEE L BRIET L AEOERER L, KORET TESH 2 My
fir (0.8mg/dl) T 4.6 &bolbES, LTV MBHOMR TRI o7, o, 2WRERE, £
DAL & HE 2 MGMNDORERTE > & b7,





