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CLUNICAL 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 DATABO Research Group*

Background Based on the NIPPON DATARQ, risk charts for the probability of death from coronary heart
discase (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-
vals 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 DATAS0 are suitable for assessing CHD,
stroke, and all CVD death risk in the gencral Japanese population. These charts should be used as a health-cduca-
tion tool for lifestyle modification targeting individuals with CVD risk factors.  (Cire J 2006: 70: 1249-1255)

Cire J 200060 70: 12491255

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

19-year follow-up study of a Japanese representa-
tive population, NIPPON DATARO, revealed that
/ risk factors for stroke, coronary heart discase
(CHD), and all cardiovascular disease (CVD) were not dif-
ferent from those of Western sociceties!* although absolute
risks Tor stroke and CHD in Japan were different!~! mainly
due to differences in incidence and mortality from stroke

and CHD0 Japanese individuals had the highest rate of

stroke mortality in the world in 19635 but the lowest CHD
incidence and mortality among industrialized countries3-10

For assessing an individual’s risk ol 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®1-13 However, a risk asscssment
chart or score for the Japanese population is necessary be-
cause of the differences in CVD morbidity and mortality.

NIPPON DATARSO 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 DATAS0.

Methods

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

(Received June 6, 2006, revised manuscript received July 13, 2006:
accepted July 21, 2006)

*Members of the research group are listed in the Appendix |.

Mailing address: Hirotsugu Ueshima. MD. Department of Health Sci-
ence, Shiga University of Medical Science, Tsukinowa-cho, Seta, Otsu
5320-2192, Japan. E-mail: hueshima@belle.shiga-med.ac. jp
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lation have been deseribed elsewhere!=3* Subjects of this
cohort were participants in the 1980 National Survey on
Circulatory Disorders!=3 A total of 10,546 community-
hased 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-
sons 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; 5,235 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 9t International Classification of
Disease for the National Vital Statistics until the end of
1994, and according to the 10% International Classification
of Discase 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 1986,
Number of Death From Stroke, Coronary Heart Disease and

All Cardiovascular Discase During 19-Year Follow-up,

NIPPON DATASO

Men Women
s nf subjects 4.098 5255
fo. of deaths from siroke 162 150
. of deaths from corenary heurt disewse 67 65
of deaths from all cardiovascular disease 139
Age (venrs) S0.3%13)

20.8

Svstelic blood pressure (mmHg) 138,
Total cholesterol (mg/dl) 186.1432.7
Rinod glucose (mg/dli f01.0£32.4
% of those having tlucose 2200 mg/dl 1.8] 116
Snieker (G 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. 1218, 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 Smin of rest.

Subjects were asked 1o 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 60min of collection. and then stored at ~70°C
until analyses. Total cholestero! 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 iz a member of
the Cholesterol Reference Method Laboratory Network
(CRMLN)!6 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. Serwm concentra-
tion ol glucose was measured by the cupric-ncocuproine
method!” 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 Analvsis
Complete details of the statistical methods are reported
elsewhere!? The outcome event used in the present study

NIPPON DATAS) 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 v at base-
linc. Survival probability S (t:x) at the time t for risk factor
x in the Cox regression analysis is given as the following:
S0 =[Sa(t: D) EE-2 where ¥ is population mean of
risk factor x, and So(t:X) is survival probability for those
with risk factor ¥. The 10-year probability of death for risk
factor x was calculated by the following equation: {-8§
(10:x).

We constructed risk assessment charts for 10-year
probability of death due 1o CHD, stroke, and all CVD in
both men and women using traditional risk factors (ie.
SBP, smoking habit, serum total cholesterol and serum
glucosce). SBP was classified into 5 categorics: (1) 100-
19mmHg, (2) 120-139mmHg, (3) 140-159mmHg, (4)
160-179mmHg and (5) 180-199mmHg. Smoking was
divided into 2 categorics: 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) 220-239 mg/dl, (5) 240-259 mg/dl, and (6)
260-279mg/dl. Casual serum glucose level was divided
nto 2 categories: <200mg/dl and 2200mg/dl. These cut-
off points were based on either practical considerations or
guideline recommendations from the Hypertension Treat-
ment Guidelines 2004 in Japan and the Treatment of Athe-
rosclerosis in Japan20-2! Ten-year death probabilitics from
stroke, CHD. and all CVD were caleulated and displayed
as color coding on cach chart, combining 10-vear age, sys-
tolic blood pressure, smoking, and serum total cholesterol
and glucose levels. Six different colors were digplayed on
cach chart corresponding to the following probabilitics of
death: <0.5%, 0.5-1%, 1-2%, 2-5%, 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 cocfficient of, and the survival probability
So(t:X) for those with the population mean X of a risk fac~
tor.

Results

During the 19-year {ollow-up from 1980. the number ol
deaths from stroke and CHD was 312 and 132, respectively
(Table 1), and death rates were 1.93 and 0.81 per 1,000
person-years. Average age for men and women at bascline
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/dh).
Prevalence of casual glucose level 2200 mg/d] 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
refatively high smoking rate of Japancse men in 1980,

Table 2 Age-Specific Mortality per 1600 Person-Years, 19-Year Follow-up, NIPPON DATAS0

Age Stroke CiD AL CVD
(years) Men Women Men Women Men Women
30-39 015 0,12 0.03 0.00 0,35 0.20
449 0.3% .32 0.50 0.72 1.09 0.68
S0-39 1.73 0.76 0.80 0.22 383 1.69
6069 3.57 277 2.07 1.89 10.81 697
=70 1843 14.30 6.06 5.28 37.61 3133

CHD, coronary heart disease; CVD, cardiovascular disease.

Chendation Jonriad - 1ol 70, Oxctober 2006



Risk Assessment Chart for Cardiovascular Diseases

CORONARY HEART DISEASE RISK ASSESSMENT CHART
10-year CHD death probability in men
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2% 210%

Casual glucose fevel Casual glucese level
<200 mg/dl 2200 mgidl
Nerismoker Smoker Nonsmoker Smoker
Telal cholesterol category Total cholesterol category

1 4 5 8 1 2 2 45 6 B 3 4 5 6
5 180-158 [ ]
s o s
2 120139 e
@ 100118
o 180-188
@ 150-179
£ 140159 53?;9
2 120-13¢ s 3 sjE
& 160-118 Figl. Risk assessment chart for 10-year probability of
death due to coronary heart disease in men, NIPPON
& :gg: DATAS0Q. Ten-year probability of death was calculated
£ 140158 50"_; based on individual risk assessment using sex, age.
& :g:?g systolic blood pressure (BP), serum total cholesterol.
serum glucose and smoking habit. Someone with any of
o 180158 the cardiovascular disease risk factors, despite belong-
g i ing to the lowest risk group (light blue) should undergo
£ 1204 5 2 risk factor modification by non-pharmacological and/or
2 120-139 =l EPh = : 3 g ;
@ 100118 R s EREEEE ] sharmacological treatment. CHD. coronary heart dis-
£ y
Total chofesferol categoty 1=160-179 2=180-168 3=200-218 4u220-239 5x240-255 6=280-275 ease.
CORGNARY HEART DISEASE RISK ASSESSMENT CHART
10-year CHD death probabifity in women
Pl <o5% [} 25%
651% [0 510%
1-2% 210%
Casual gliscose levef Casual giucose fevet
<200 mg/dl 2200 mg/d
Nonsmoksr Smoker Nonsmsker Smoker
Total cholesterof category Total cholesterol category
122456 123458 i 23 48658 123458
o 180-195 :
D 186178
£ 140158
@ 120-138
% 100-115
. 180-188
D 180178
£ 140155
120-138 - . . -
& 100-118 Fig2. Risk assessment chart for 10-year probability of
death due to covonary heart disease in women. NIPPON
o 180150 DATARQ. Ten-year probability of death was calculated
T 160173 b - :
£ 149158 based on individual risk asscssment using sex, age,
2 :ﬁm systolic blood pressure (BP), serum total cholesterol,
serum glucose and smoking habit. Someone with any of
g ! £ haoit v y
o 180-198 the cardiovascular disease risk factors, despite belong-
% :ig:;;: ing to the lowest risk group (light blue) should undergo
2 risk factor modification by non-pharmacological and/or
2 12038 C 3 2 i
100-118 pharmacological treatment. CHD, coronary heart dis-

7 i
Total cholesterc!

Death rates for stroke and CHD by age group at entry in
1980 are shown in Table?2. 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-

Cirenlation Jonrnal Vol 70, October 2006

case.

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 hlue) probability of death within
10 years.

Tn Fig | for male CHD risk assessment, if a man aged
65 years had a SBP of 164mmHg, a smoking habit, a
glucose level of 210mg/dl. and a serum total cholesterol of
240 mg/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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STROKE RISK ASSESSMENT CHART
10-year siroke death probability in men
5% [ ] 2%
05-1"/. ,~. 5-10%
210%
Casual glucese fevel Casual glucose level
<200 mgigl z20Cmg/gl
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@ 160178 foFoi o]
5 140-158
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@ 100-118 . . .
Fig3. Risk assessment chart for 10-year probability of
180-198 ¥
& reon death due to stroke in men, NIPPON DATAS0. Ten-
S 14059 year probability of death was calculated based on indi-
& :3:33 vidual risk assessment using sex, age, systolic blood
) pressure (BP), serum total cholesterol, serum glucose
o 180168 and smoking habit. Someone with any of the cardiovas-
L e cular disease risk factors, despite belonging to the
8 120138 el ChEe it gﬁ =3 lowest risk group (light blue) should undergo risk factor
@ 1o0-118 A BO i e 2 modification by non-pharmacological and/or pharma-
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STROKE RISK ASSESSMENT CHART
1Q-year siroke dealh probability in women

cological treatment.
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Fig4. Risk assessment chart for 10-year probability of

180-198
180-179
140-156
120-138
100-118

Systalic BP

180-198
160-17¢
140-158
120-138
100-118

Systolic BP

Total cholesterol category 1=160-178 2=180-126 3=200-218 4=220-238 5=240-258 6=260-27

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
rcmarkabla as it was for C HD. 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 Japancse 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 DATARQO. 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 (Jight 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 upxuu}ta[wc 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 aithough 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

Circnlation Jownal 10170, October 2006
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CARDIOVASCULAR DISEASE RISK ASSESSMENT CHART

10-year CVD death prabability in men
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Fig5. Risk assessment chart for 10-year probability
of death due to all cardiovascular disease in men,
NIPPON DATASB0. Ten-year probability of death was
calculated based on individual risk assessment using
sex, age. systolic blood pressure (BP), serum total cho-
lesterol, serum glucose and smoking habit. Someone
with any of the cardiovascular disease (CVD) risk fac-
tors, despite belonging to the lowest risk group (light
blue) should undergo risk factor modification by non-

Total cholesteral category 1=160-178 2=18G-188 3=200-215 4=220-235 5-240-25% 6=265-279

CARDIOVASCULAR DISEASE RISK ASSESSMENT CHART
10-yaar CVD death probability in women

<%
1-3%
37%

Casual glucose levs!
<200 mgqdl

Norngmoker Smicker

Total cholesters! category

o 180160
 1e5175

£ ispse 72?7’9
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100-118
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pharmacological and/or pharmacological treatment.

180118

18G-193
156-175
145-158
126-138
100-118

Age
5¢-58

Syatalic BF

180-139
68-178
140-138
120-138
100-118

40-43

Systolic BR

Fig6. Risk assessment chart for 10-year probability
of death due to all cardiovascular disease in women,
NIPPON DATAS0. Ten-year probability of death was
calculated based on individual risk assessment using
sex, age, systolic blood pressure (BP). serum total cho-
lesterol, serum glucose and smoking habit. Somcone
with any of the cardiovascular disease (CVD) risk fac-
tors, despite belonging to the lowest risk group (light

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 50s 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 s had the highest probability of death
(yellow, orange and red colors). Tf we had performed sepa-
rate risk analysis on each 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!? 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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Toizl cholasterol category 1=160-175 2=180-158 3=200-218 4=220-23% 5=240-25% 6=260-27:

blue) should undergo risk factor modification by non-
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
DATAS80 and 90. have revealed risk factors for stroke,
CHD, all heart disease, and all CVDI-31418.20-32 Thege
risks for a specific disease are shown as cither 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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cducation to individuals using the charts rather than simply
informing them of their relative or absolute risk of dying
from a particutar 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 rigk factor for stroke

death,

which has has been well documented in several

cohort studies2-20:2933-35 Ag un epidemiological finding,
stroke incidence and mortality in the general Japanese pop-

ulation

varied directly with blood pressure but inversely

with total serum cholesterol levels?0-8,10.14.20.21.24.28.29.33-35

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.
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T OEEETREAESEBEERR.) % HU95%EEEEE (NIPPON DATA 144FEBHMNT
£5)

Bk 2
R.R. (95% 12X R.R.  (95% {S#HIXH)
F A 1.04  (1.01- 1.08) 1.06  (1.02- 1.09)
TEERERER .11 (1.05- 1.17) L1l (1.06~- 1.17)
DR 1.08  (1.00- 1.17) 1.03  (0.95- 1.11)
A 1.15  (1.07- 1.24) 1.19  (1.10- 1.27)

w1 Ay I AFINP—REF LA ERIFET /U CIIRERE, J0EEE, koL 27a—/1,
FERIROAE, BMIZ LI,

4. MERSFHIFER (1 4FEHN»DL)

F5MERSORET, BRESA, VRBRUVMEFRT~OZEMERFEEBELL v T A~V Y VEHHERN EBE (NIPPON DATABO 144

BERTED)
I 1l 1 v v VI D

B

RET 1 1.01 (0.66~ 1.53) 1.21 (0.82- 1.79) 1.07 (0.74- 1.56) 1.38 (0.95- 2.00) 1.63 (1.06- 2.51) <0.001

BRERER 1 2.80 (0.87- 9.05) 3.97 (1.32- 11.94)  3.88 (1.30- 11.63) 6.65 (2.49- 17.73) 7.66 (2.71- 21.70)  <0.001

DEHB 1 5.25 (0.83- 33.01)  6.38 (0.88- 46.26)  7.68 {1.07- 55.23)  19.27 (2.86- 130.00) 32.28 (3.14- 332.00) 0.024

fEep 1 1.36 (0.27- 6.82) 2.62 (0.68- 10.11)  2.27 (0.60~ 8.63) 3.70 (1.11- 12.28) 4.69 (1.42- 15.50)  <0.001
ik

bt A 1 1.33 (0.92- 1.93) 1.11 (0.75- 1.63) 1.58 (1.15- 2.18) 1.40 (0.97- 2.03) 2.36 (1.62~ 3.45) 0.076

FHRBER 1 1.73 (0.91- 3.29) 0.92 (0.44- 1.92) 1.82 (1.03- 3.20) 2.17 (1.23- 3.85) 3.22 (1.86- 5.60) 0.005

LER 1 1.62 (0.70- 3.72) 0.87 (0.35- 2.18) 1.23 (0.58- 2.61) 1.94 (0.89- 4.24) 1.87 (0.77- 4.53) 0.24

REEg 1 3.00 (0,95- 9.44) 1.28 (0.32- 5.14) 3.48 (1.29- 9.34) 3.28 {1.30- 8.26) 6.06 (2.80- 13.12)  0.004

LEEOE, FEELE, MEXSELRE, VE SEZLFE, V: PEESLE, VI BESLE.



RELELRKMLE DB FILERANCEE LTV, BEFIIRAZNEVERCIL,

BIERSRIC KLY IR E < BT A AREMEN & Y BIEEDOZZRITE 5 H T,
I ZTIEBEAIRAE 2 & LERIC OWTHERS 2 AV CTEEt LR e R Lis,
FER531E ISH/WHO €RZEES (1999 ) AWz, BEARAZE CHIERSENEImL
JE (140/90mmHg) K43 &V FOMETH -7 b DITEES ILFRKDICHE Y YT
1Tolz, MMERSDEIZONWTIEZEDEEDRSE Lir, 35 ICIRME XS DIMEE
FLOERE, RRBRBR I UMECOEMERE LR L, HxfGRE T mEmnF
(120/80mmHg 3R¥) ZEMEL L TRDE, MZEFIZBEETH LTS MERSNE <
RDEEHERBIIREL Y, BHETHPEERMERS UL, Lt CIIRES MLEX S
PIETHEIZY 27 83885mL T,

DIRAE TIRRRILE, B/MLE % B Codr Uz ibR & R B IR S MK
FUETHERBICEFLTRBY, EEORERRLAEER ThH 7228, LTI T
ol BRARECIIEMTREREBELEURETERIC) R BN EE LEHETY
BERLEXSU L TERICY AR EE L, BRLBICHEBEORERRIIAES T
Holz, MILT TIIERERAIE CHARREEIIL bR - 7228, B TIIERED
REDHERIIAER ThoTe, KETHLRBOERZR LR B—F—F 4 L ThoTr,

KOIIZRFHBOMERSH 1 o LR T HHEDOEE BT ERE S RO b
DTHDH, PEPTIIBMET 145 5, TS 127 FEFEIRBEEL TV, EA
HTREEDOATHE Th o, BRBEBIEL, BIETIIELE bITHEEICEELT
Wiz,

6. BEET . LEE, BREIFRERIVRIELIIN5, SEEFTE (4. BML, BalL 25

Mo, BERRIA, BB L ORKIE R FAEE) M K4 BIDFERERREE (RR) 95%(E#EX R (95% CI), 1
B, L IEELE, L IEEEELE, VEESNEV: PEES LT, VI EESNE,

5 =
R.R. (95% CI) R.R. (95% CI)
T 1.16  (1.09- 1.23) 1.09 (1.03- 1.17)
TEERARRBSET 1.37  (1.23- 1.52) 1.18 (1.07- 1.31)
DRBIETE 1.29  (1.11- 1.51) 1.12 (0.97- 1.28)

JRZERSET 1.45 (124~ 1.69) 127 (1.09- 1.49)

5. WILEIC X 52 BBt T EIAIC & 53
AAEREEA~DMEDRNZEF I & ~OEEBEFRERE DA TIE+oMET 5 2 &
ITREETH D, HAMERERXOHAIMEBEZFoBADY 27 2ETAITITEHATH
BHM, I LIEEABTANENTERIIRBITE Y R OKRE SIZERENLTHS,
Z Z TARFEAREIEOHMEE AV THEMMERELEE L T, SMEDABRA~DE
BOBSZHRE Ulc, AWEHEMEREIZRXDE 10mmHg E& 57 0SB ETE
MXERETHS (B 1.18, & 1.14), bo b bMERSDE 120mmHe %
WOMEREL 1 & LT, SFREKOERSFIOHIEREZFHE Ui, H3ERE)



51 EZBIW-DOBREERBRET, TORSOERRENTHZ LT, FEELERSIC
BT A3BRFETEENRDOND, EVEZ D L MERSFBRPECEIE & 3R AME
120 mmHg RFETOBEFELTEIEE 0 &L LT, FRARMLERSITE LEZ2ED 120
mmHg SKETH - 2B A B TREREIE 2R d, BERETHERLE 120mmHg >R
& AR IR X A REE R OBRIFELTRIT 0% & 72D,

3 BAMERSOERBLBEPOBIHETHS
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S
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SR M (mmHe) BRI E(mmHg)

M3 (AB) IZEKMERSBIOFRE FHTh#T 77) »o@RFECEE Br 7
7) R LT, ROFHIIERS OFRREEZTRT, ROPOHALDRE D ITHZEF O
HEREITERNERSNEL RDIFEFEEN, &b U RI OEWKS TIHHEERE
W, EBEFETEISIID R RoTz, 160-169mmHg D K43 TIEFERHERE TR/
KL AN, BRBENREL RAT-OBERFECEE (BS 7 7) Im< D2 EHbhrs,
FEHEREE T S SITEL 22 A RFRENE b AV 140— 159mmHg 7> b DBERFLETEIS
NEHEZL RoTWD Z ERNRENTZ, 1980 EDOFMIEIC L 2BRIFLTIZFEMET 8 2 %,
THET 6 83%& o, HEDITIBERIFET DRV DITERRIE LA BMEN 2T
H5, b LERNTRCESMEN 120mmHg KEiZ R/ &35 &, BETIL 82/182
=A% FIRETHD LB D LN TE D,

TOEZFIIEDITHETHI ENTES, T2 TiE 1980 FOERSKBIERGRE
OERLZAVTCRRIET 25 E L7228 RO E S 1990,2000 FOEEREE B EMRT
EREEIJSAT AL T, FEEORKRIERB N LI X 3BRFECHHETE 2,
BRIFET OB & THEOELEREST T, EROMEREIC K DWMEPIRTDOE
{LZFHARTRE & 72 D,

6. ENOMEFEEEDEE MEFIET 2 EEST D

RTIIFDOEZFTESOCGREFECOBEHE LD TH D, R 71 1B MED,
FT—2TLEHEDY R OEER LD TH D, FHIRRFERERE & UTERORE
TR ERE BB AT 2 s & B TR ARMED 10mmHg EHH720 1.2 5, T 1.156
& AWz, BiETIEKILE 180mmHg DA ED RS THIARERREIL 4. 35 TH Y.,
1980 FEDE TR 4.9% 0 HIZEHEERE 3.3 (=4.3-1) T 5 & 16.2% & 720 | &K



JEDS 180mmHg U ED &R MER S TOBRBEIFELERRD bz, £ TOBREIFET 255
T BHE 1980 FETIL 8L.T% L 7p o7z, FAEDOFHELRITH & 1990 T 77.2%, 1995 £
T 60.7% &7 o7z, ZMETHRIEDOFEIZL Y 47.2%0>5 34.6% 128 Uiz, T DR
BIXEEEAR2 1 WEORILE LTHW SN,

F7-1 FELHAESEENORD-OESTOEAERVENBIREICESC
SBPLALBIOFTRE, MEFOBABECE S
BUETTH% B fZEdR  SBPL AL
RR. 1.2
-119 120-129 130-139 140-159 160-179 180- 7 EYMmF

HAEERE 1.00 1.20 1.44 2.07 2.99 430 —
1980 RERERERRE
iR 15.5% 19.8% 21.0% 27.5% 11.4% 4.9% 138.3
BEITEE 0.0% 4.0% 9.3% 29 5% 22.7% 16.2%]  81.7%]
190 EREREBERAE
FTRE 15.5% 19.5% 23.0% 27.4% 11.2% 3.5% 137.6
BEFET 0.0% 3.9% 10.1% 29 4% 22.2% 1154 77.24%]
1995 FEEREEHE
RE 16.6% 21.6% 23.3% 33.2% 5.3% 0.0% 135.6
BRI 0.0% 4.3% 10.3% 35.6% 10.5% 00%  60.7%]
THMTE1mmHeE T HE-YDORNERETEQIE T FH B 4.27%
= 7-2
SBPLARLFIOFRE, WERDOBRFETE S e K2R SBPLAL
RR. 1.15
-119 120-129 130-139 140-159 140-169 180-7Fiym[F
HERE 1.00 1.15 1.32 1.75 2.31 3.06 -~
1980 EREREEERRE
FRRE 25.1% 20.7% 17.5% 22.5% 10.0% 41% 133.9

BEEE 0.0% 3.1% 5.7% 16.9% 13.1% 8.4%[ _ 47.2%]
1990FFRFBREERBE

R 24.7% 19.0% 18.6% 24.9% 9.9% 2.9% 133.7

BEIFEE 0.0% 2.9% 60%  187%  13.0% 6.0%] __ 46.5%]
1995 FERRERE

FTRE 32.5% 19.5% 16.8% 26.4% 4.9% 0.0% 130.0
BEIFEE 0.0% 2.9% 5.4% 19.8% 6.5% 004 34.6%]
IEHMEImmHE THE-UDORMEZERETEQIE T FHI i 2.19%

7. FE L EEMLE L K/NLUEORE

BRIMLE & B/ NAE DS & 5 EEDE N
FDETHEANTZ L I ICH/RROLETH > THR/NMLETH->TH, BRIBEADY X7 L
LTHETHD, LirL, EMid e T3 o0 TERRLERT EET50, S/NMUEX
L LAEBETIHES 2B Z Lo TN5, £ 8 IZ1E 2000 EDOIERRRBELEH
BEEAED DEEIRRA DR RME & &P MEDFELE BLFNR LT,





