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SUMMARY

A study was made of the incidence of cerebro-
vascular diseases, their chronological trend, and
relationship between the disease types and risk
factors on 16,491 subjects of Hiroshima and
Nagasaki who underwent medical examination
at least once between 1958-74, and who were
free of cerebrovascular disease at the initial
examination. During the 16-year period, 1,162
cases of cerebrovascular disease developed in this
study population with the diagnosis definite in
621, and the annual incidence was 3.2 per 1,000
population. By type, there were 108 cases of
cerebral hemorrhage, 469 cases of cerebral
infarction, 33 cases of subarachnoid hemorrhage,
and 11 cases of other unclassifiable types, with
cerebral infarction occurring more frequently
than cerebral hemorrhage at the ratio of 4.5:1.

The incidence of cerebrovascular diseases
increased with age in both types, but the
proportion of younger subjects in cerebral
hemorrhage was greater than that in cerebral
infarction. A secular trend of declining incidence
was noted for both cerebral hemorrhage and
cerebral infarction. As a risk factor of cerebral
hemorrhage, elevation of systolic and diastolic
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blood pressure was the most closely related to
onset, and left ventricular hypertrophy on
electrocardiogram (ECG) and proteinuria were
also related. However, a tendency was seen for
the risk to be somewhat higher the lower the
levels of serum cholesterol. In cerebral infarction,
aging, like systolic blood pressure, was a most
important risk factor. Left ventricular hyper-
trophy on ECG, proteinuria, and diabetes could
also be risk factors. However, the relation to
blood pressure, especially diastolic blood
pressure, was not so great as in the case of
cerebral hemorrhage.

INTRODUCTION

It has been reported that cerebrovascular diseases
accur at a higher incidence in Japan than coronary
heart diseases, which contrarily occur more
frequently in Europe and America.b2 Cerebral
arteriosclerosis is considered to be a factor for
the high incidence of cerebrovascular diseases in
the Japanese, with sclerosis of the small arteries
probably playing a major role.3 Rickert et al4
reported that sclerotic lesions of the coronary
artery were very mild in the Japanese despite
comparatively marked atherosclerosis of the
aorta and cerebral artery.

According to a recent report,5 there occurred in
the Japanese during the past 10 or more years
a decrease in the incidence and mortality of
cerebrovascular diseases, a change in their types
and a marked decrease of cerebral hemorrhage,
and the cerebral hemorrhage to cerebral infarction
ratio tended to decrease yearly. Although there
was some difference in the risk factors of
cerebrovascular diseases by type, the development
of cerebral hemorrhage and cerebral infarction,
both had a close correlation to hypertension,é
According to a WHO report,”? development of
cerebrovascular diseases in the Japanese was
closely related to hypertension and not too
closely related to diabetes, hypercholesteremia,
and obesity. Komachi et al® believed, in view of
the high incidence of cerebrovascular diseases in
the traditional living environment of the
Japanese, that the large intake of salt and
unbalanced nutrition aggravated hypertension,
one of the major causes of cerebrovascular

diseases, and westernization of living environment

and improved nutrition contributed to the
recent decrease of cerebrovascular diseases,
especially to the marked decrease of cerebral
hemorrhage.
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Since 1958, RERF in Hiroshima and Nagasaki
has made biennial clinical examinations on the
members of its Adult Health Study (AHS)
and also detailed studies of deaths occurring in
the sample. This fixed population provides a
unique opportunity for following the natural
history of various diseases in the Japanese.

The incidence of cerebrovascular diseases during
1958-64 has already been reported.® The
present report extends the follow-up period to
1974 and observes by type of cerebrovascular
disease (cerebral hemorrhage, cerebral infarction)
the yearly changes in the incidence and the risk
factors involved,

MATERIALS AND METHODS

The AHS sample comprised 19,961 .subjects
when it was established in 1950.'"° Of these,
18,566 were living when Examination Cycle 1
commenced in 1958 and 16,711 were examined
at least once during the study period (Table 1).
The RERF biennial examination includes clinic
history taking, general physical examination,
blood pressure test, chest X-ray, 12-lead ECG
examination, general blood tests, wurinalysis,
stool, serum cholesterol, specific anthropometric
determinations, and blood sugar test for those
with positive urine sugar. The methods have
been described in detail previously.t

Pericodic examinations are made of study subjects
unable to undergo examination at the clinic by
visiting them at their homes or where they are
hospitalized. As death information is obtained
by making periodic koseki (family register)
checks on the entire study sample, and death
certificates have been obtained for all those who
have died, the data concerning deaths are almost
100% complete.  Obtaining the consent of
bereaved families to perform autopsy on the
deceased was difficult because, unlike deaths
occurring in hospitals, these occurred in a general
local population, but a high autopsy rate of
30% was maintained during the study period.

The authors reviewed the clinical records,
autopsy protocols, and death certificates of
1,162 study subjects diagnosed as cerebrovascular
disease (No. 430-438, International Statistical
Classification of Diseases and Causes of Death,
8th Revision). Further, four grades of certainty
of diagnosis were established according to the
diagnostic standard shown in Table 2 to make it
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TABLE 1 CLASSIFICATION OF STUDY SAMPLE ACCORDING TO EXAMINATION STATUS
#1 HBHREBCLIWNEMREFOSME

Examination status Total Male Female
Aljve at 1st examination 18566 7216 11350
Never examined during study period 1855 782 1073
Died during study period 299 136 163
Alive in 1975 1556 646 910
Examined at least once during study period 16711 6434 10277
Prevalence case 220 128 92
Subjects at risk 16491 6306 10185
Died during study period 2666 1340 1326
Examined cnly once T 404 203 201
Examined more than once 2262 1137 1125
Alive in 1975 13825 4966 8859
Examined only once 768 320 448
Examined more than once 13057 4646 8411

possible on the one hand to distinguish on the
basis of reliable data the group with the highest
possibility of having cerebrovascular disease and,
ont the other hand, to gather as many cases as
possible with even the slightest sign of the
disease by taking up all individuals who present
any findings indicating cerebrovascular disease.
This diagnostic standard was prepared with
reference to the standard described in the
Committee Report of the National Institute of
Neurological Diseases and Blindness.!?>  Cases
reported as cerebrovascular disease on the death
certificate, but without support of autopsy or

clinical records, were judged to be cases of
“possible” diagnosis. As a result, 621 cases were

obtained who came under “probable” or higher
certainty of diagnosis. Of this number, 317
came to autopsy. For classification by tvpe,
304 cases, excluding autopsy cases, were
classified as cerebral hemorrhage and cerebral
infarction according to the standards for
differential diagnosis of the Japan Apoplexy
Research Team,!? and the International Classifi-
cation of WHO.!* In the present analysis of risk
factors, study was made of the relation between
such examination findings as systolic blood
pressure, diastolic blood pressure, serum
cholesterol values, relative body weight, ECG
findings, and incidence of cerebral hemorrhage
and cerebral infarction. The degree of relation
was indicated using ape-adjusted morbidity, and
statistical evaluation of the relation was made by
Mantel-Haenszel’s X* -test.!! Multiple regression
analysis was made to study the relation of
various risk factors.
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TABLE 2 DIAGNOSTIC CRITERIA FOR CEREBROVASCULAR DISEASES
#2 BHERDBODNEE

DEFINITE #HifE=®
AUTOPSY &l

Cerebral hemorrhage, subarachnoid hemorrhage, or cerebral infarction verified macroscopically or microscopically
with clinical symptoms. Blood diseases and trauma are omitted.

fEdiam, < LARFEM, MERSARAIGHZEMCER S, FOBKIERS S0, L2 LMY, MHE
BEESLCLILOERC.

DEATH CERTIFICATE AND CLINICAL DATA FELCH# U % & BIR ¥ H

Cases entered as “cerebrovascular diseases” in the Death Certificates.
FECBRE TRLEER] Ef# 5540,

1. Cerebral hemorrhage and cerebral infarctions accompanied by history of hemiplegia or definite unilateral
symptoms.

Batbn, FRIEIZoOTRAEFBRAL Y OFHRERV—-BMEEBIBEH»HREL2L 0.

2. Subarachnoid hemorrhage which has been proven by history and lumbar puncture, operation, or arterial
encephalography.

CHMTHMIZD T I FHE & EHEEE, Filf, RBRBRETIEREALLO.

CLINICAL DATA EifE R &

1. Cerebral hemorthage or cerebral infarction with sudden onset of hemiplegia accompanied by unilateral signs
and symptoms persisting for at least 1 week after which there was improvement.
B, BEEEIZ2WTR-MEORBELES RHEEIRAEZY, 43¢ L8 IEBRBERLABIERD
HHEHFH SO,

2. Subarachnoid heﬁorrhage proven by lumbar puncture, operation, or arterial encephalography.
CLREEFHMIZ-2 o T REERE, 45, HORBECEBEsALLO.

PROBABLE E:MfiiZiZR=E
DEATH CERTIFICATE AND CLINICAL DATA ZECZHF & BEEH

Cases entered as “‘cerebrovascular diseases (suspected cases included)” in Death Certificates and also clinical
findings of hemiplegia, etc., are mentioned as clinical data.

W BT NERERE(BOEZE)]0ERI S, poRARESVOBRKFROEHAFHEERTE -85 5
nrisyom.

CLINICAL DATA EER®E
1. Cases with history of hiemiplegia persisting for over 1 month, but without wnilateral symptoms.
FBEXF ] 2 AL ERBELAKBEES 37 - IBREVER 2V LD

2. Cases with sudden onset of clouding of consciousness accompanied by elevation of blood pressure, but
not by fever, who expired within 7 days after onset.
MEEREZMHE) EREEFSFRBREZ L LOTRBRIIE, 2ORCHRHFBRTONMUAOLD.

POSSIBLE EMTHE
DEATH CERTIFICATE AND CLINICAL DATA FEU- 30 & BEpE ¥ i

Entered as “cercbrovascular disease™ in Death Certificate, but without supporting data or evidence.
FeRFERC (BRTERRA | OEKIL LM, ThERMHUIEEOZVLM.

CLINICAL DATA B R

1. Cases in whom clouding of consciousness, speech disorder, or disorientation persisted for at least 1 week,
and in whom diseases other than cerebral vascular disease cannot be considered.
BaEE, FEMAYE, RSBEEN P2 L LBMMR:, ROFELLIORBEFELShE VLo,
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2. Cases with abnormal neurological findings consistent with cerebrovascular disease, but without definite

unilateral symptoms.

FEMESESE —BT 2B EMREHENHZY, —QRERRFARTLIVLD.

*

INDEFINITE M+

DEATH CERTIFICATE AND CLINICAL DATA FEC2H#T & & BRIRFT#
Entered as “‘cerebrovascular diseases suspected” in Death Certificate, but without supporting clinical data or

evidence.

BN (s RboREL ] HEHEHIH, ThiEFTIHERER 2L 0.

CLINICAL DATA BHERES

Cases with hemiplegia or unilateral symptoms, but considered as caused by diseases of the central nervous

system and not by cerebrovascular disease.

B, —MEoRRIEs 5, BREEANSODIRBEREALEIS AL LD,

RESULTS

Incidence of Cerebrovascular Diseases

By Sex and Age. The number of cases of definite
(including probable cases) and possible cerebro-
vascular disease (including indefinite cases)
occurring during the 16-year period from
Examination Cycle 1 to 31 December 1974 was
1,162 (603 males, 559 females) (Table 3).
Of this number, 621 were definite cases. By sex
and age, the incidence was marked from the age
of 45 in males, and increase was noted from the
age of 55, 10 years later, in females, and
although incidence was increased with- age in
both sexes, it was highest in males. By type,
of the 621 definite cases 108 (17.4%) were
cerebral hemorrhage, 469 (75.5%) cerebral
infarction, 33 (5.3%) subarachnoid hemorrhage,
and 11 unclassifiable. The incidence increased
with age in both types, but the proportion of
younger persons who developed cerebral
hemorrhage was greater than that for cerebral
infarction. Therefore, although the ratio of
cerebral hemorrhage to cerebral infarction was
1:4.5 for all ages, it was 1:1.5 in the 3544 age
group, 1:2.2 in the 45-54 age group, 1:3.0 in
the 55-64 age group, 1:7.8 in the 65-74 age
group, and 1:5.4 in the 75-or-more age group.

Secular Trend. The secular trend of cerebro-
vascular disease incidence is shown in Figure 1.
The incidence tended to decrease with time in
both sexes and in all age groups, but the
tendency was especially drastic in Nagasaki. Not
only the incidence of cercbral hemorrhage but
also the incidence of cerebral infarction
decreased with time.
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TABLE 3 INCIDENCE OF CEREBROVASCULAR DISEASE BY AGE, SEX, AND SUBTYPE
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#3 WRMEHEBOZERE; Fih, 4, KEH
Certainty of Age
Diagnosis Subtype

1agn <25 2534 3544 4554 5564 6574 75+ Total
Male Person years 3699 11811 16633 12296 14250 9605 2495 70792
Definite + CH* No. - - 4 8 21 13 5 51
Probable Rate (x10?) 0.24 065 15 14 20 072
Cl No. - - 1 25 67 120 61 274
Rate 0.06 2.0 4.7 12.5 24.4 3.9
SAH No. - 1 3 3 8 3 - 18
Rate 0.09 0.18 0.24 0.56 0.31 0.25
Unk No. - - - - 3 1 1 5
Rate 0.21 0.10 040 0.07
Total No. - 1 8 36 99 137 67 348
Rate 0.09 0.48 2.9 7.0 143 269 4.9
Possible + No. - 3 5 8 64 97 78 255
Indefinite Rate 0.25 030 0.65 4.5 10.1 31.3 3.6
Total No. - 4 13 44 163 234 145 603
Rate .34 0.78 3.6 114 24.4 58.1 8.5
Female Person years 4561 16758 34176 25277 22130 13834 3973 120708
Definite + CH No. 1 1 2 9 15 12 17 57
Probable Rate (x10%) 0.22 0.06 0.06 036 068 0.88 4.3 0.47
CI No. - - 8 13 42 74 58 195
Rate . 0.23 Q.51 1.9 5.3 14.6 1.6
SAH No. - - - 4 4 3 4 15
Rate 0.16 018 0.22 1.0 0.12
Unk No. - - - - 2 1 3 6
Rate 0.09 0.07 0.76 0.05
Total No. 1 1 10 26 63 90 82 273
Rate 0.22 0.06 0.29 1.0 2.8 6.5 206 2.3
Possible + No. 1 1 6 23 64 97 94 286
Indefinite Rate 0.22 0.06 0.18 0.91 29 7.0 23.7 24
Total No. 2 2 16 49 127 187 176 559
Rate 0.44 0.12 0.47 1.9 5.7 135 443 4.6

*CH: Cerebral hemorrhage; CI: Cerebral infarction; SAH: Subarachnoid hemorrhage

CH:REsin; Cl: RgifsE; SAH: < 38T

Risk Factors

ERAT

The systolic and diastolic blood pressure, serum
cholesterol, relative body weight, left ventricular
hypertrophy on ECG, diabetes, hematocrit
volume and protein urine, at initial examination,
smoking and drinking history, triglyceride value,
and hemoglobin level, were cosidered as risk
factors in the present analysis. However,
smoking and drinking history, triglyceride value,
and hemoglobin level were exciuded from the
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FIGURE 1 SECULAR TRENDS IN THE INCIDENCE OF CEREBRAL HEMORRHAGE
& CEREBRAL INFARCTION
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present study, because no statistically significant
differences were found on analysis.

Systolic Blood Pressure. The risk of cerebral
hemorrhage was relatively higher the higher the
systolic blood pressure. The incidence of
cerebral hemorrhage was, in males, 4-fold higher
in the 140-179 mmHg group and 8-fold higher
in the 1830mmHg-or-more group than in the
normotensive (110-139 mmHg) group. Although
the degree of association was less striking, the
risk of cerebral infarction also increased with

. elevation of systolic blood pressure. Compared
with the normotensive group, the incidence of
cerebral infarction was 2-fold higher in the
140-179 mmHg group, and as much as 4-fold
higher in the 180 mmHg-or-more group (Figure
2). This finding was the same for both males
and females,

Diastolic Blood Pressure. As with systolic blood
pressure, incidence of cerebral hemorrhage
increased markedly with elevation of diastolic
blood pressure (Figure 3). Compared with the
diastolic normotensive (70-89 mmHg) group,
it was 4-fold higher in males and 3.5-fold higher
in females in the 90-109 mmHg group, and 9-fold
higher in males and 16-fold higher in females in
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FIGURE 2 INITIAL LEVELS OF $YSTOLIC BLOOD PRESSURE — RELATIVE RISK FOR MALE
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FIGURE 4 INITIAL LEVELS OF RELATIVE BODY WEIGHT — RELATIVE RISK FOR MALE
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the 110 mmHg-or-more group. Incidence of
cerebral infarction also increased with elevation
of diastolic blood pressure, but the relative risk
was smaller compared with cerebral hemorrhage.

Relative Body Weight. Relative body weight was
used as an index of obesity.'¥ As Figure 4 shows,
the risk of cerebral hemorrhage showed the
so-called U shape, tending to be high in the lowest
and the highest relative body weight groups.
This tendency was markedly evident especially
in males, The risk of cerebral infarction also
appeared to show the U shape as same as the risk
of cerebral hemozrrhage.

Serum Cholesterol Level. The serum cholesterol
level was determined as a part of each Cycle
examination by the method of Abell et al'®
during 1958-64, and subsequently by auto-
analyzer. Therelative risk of cerebral hemorrhage
in males indicated the U shape, it being high in
the groups with high and low levels of serum
cholesterol at initial examination (Figure 5).
This was not evident for females. On the other
hand, hardly any significant relafion was
observed between the two for both sexes in
regard to cerebral infarction. However, as blood
pressure tends to be high in the high cholesterol
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FIGURE § INITIAL LEVELS OF SERUM CHOLESTEROL — RELATIVE RISK FOR MALE
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group, the relation to serum cholesterol was
observed by blood pressure level, dividing the
subjects by systolic blood pressure into two
groups, less than 140mmHg and 140 mmHg
or more (Figure 6). The relative risk of cerebral
hemorrhage tended to be the higher the lower
the serum cholesterol level in both the low and
high blood pressure groups, and this tendency
was especially marked in males. Though not as
marked as cerebral hemorrhage, cerebral
infarction also presented in males a tendency for
the relative risk to be the higher the lower the
cholesterol level. However, this tendency was
not evident in females.

Left Ventricular Hypertrophy on ECG. The
condition was evaluated as left ventricular
hypertrophy when it included 3-1, 4-1, 4-2 or
4-3, 5-1, and 5-2 or 5-3 of the Minnesota Code.
The relative risks of cerebral hemorrhage and
cerebral infarction were each 2-3 fold higher in
the group with the finding of left ventricular
hypertrophy on ECG at initial examination than
in those who presented no such findings
{Figure 7).

Diabetes. The condition was evaluated as
diabetes when a diabetic blood sugar curve was
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FIGURE 6 SYSTOLIC BLOOD PRESSURE AND SERUM CHOLESTEROL -
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FIGURE 8 INITIAL LEVELS OF DIABETES — RELATIVE RISK FOR MALE AND FEMALE
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observed in 50 or 100g glucose tolerance tesis,
based on the criteria recommended by the Fapan
Diabetes Society.!” Accordingly, the relative
risk of cerebral hemorrhage tended to be high
in diabetics, but the difference was not
statistically significant (Figure 8). The risk of
cerebral infarction was significantly high in
females only.

Combination of Hypertension and Other Factors.
The effect on cerebrovascular disease was studied
for hypertension alone and in combination with
other risk factors (Figure 9). Proteinuria,
diabetes, and electrocardiographic abnormality
were used as risk factors other than hypertension.
Cerebral hemorrhage and cerebral infarction both
showed a high relative risk with hypertension
alone, but the relative risk rose drastically when
it was combined with other risk factors. This
tendency was strong in cerebral hemorrhage.
Groups with only factors other than hypertension
showed no great relative risk.

Multivariate Analysis. Since some of the risk
factors under consideration are interrelated,
multiple regression analysis was made to
ascertain the individual effect of the factors with
consideration of their intemrelation. Nine
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FIGURE 9 COMBINATION OF HYPERTENSION AND OTHER RISK FACTORS
(PROTEINURIA, DIABETES, ECG) — RELATIVE RISK FOR MALE
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variables were used, namely, systolic blood
pressure, diastolic blood pressure, serum
cholesterol level, relative body weight, hematocrit
volume, proteinuria, diabetes, left ventricular
hypertrophy on ECG, and age. Table 4 shows
the standardized regression coefficients, by type
of cerebrovascular disease, and sex.

Among the wvarious factors, systolic blood
pressure had the greatest effect in cerebral
hemorrhage and this was followed by diastolic
blood pressure, proteinuria, left ventricular
hypertrophy, and age in the order given. In
cerebral infarction, the factors having significant
positive effect were, in the order of the magnitude
of their effect, systolic blood pressure, age,
left ventricular hypertrophy, proteinuria,
diabetes, and hematocrit volume, and the factor
with significant negative effect was cholesterol
level. The significant negative association of
diastolic pressure with the risk of cerebral
infarction is an artifact due to a high correlation
between systolic pressure and diastolic pressure,
Systolic blood pressure was a factor with the
greatest effect in both cerebral hemorrhage and
cerebral infarction, but diastolic blood pressure
presented significant effect only in cerebral
hemorrhage. Though not a factor with too
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TABLE 4 STANDARDIZED MULTIPLE REGRESSION COEFFICIENTS
F4 PRCETHDBHEH

Disease category

Risk factor Cerebral hemorrhage Cerebral infarction
Male Female Total Male Female Total
Blood pressure Systolic 0.098* 0.050* 0.072* 0.17* 0.14* 0.15*
Diastolic 0.030 0.046* 0.039* —0.023% -0.058* —0.041*
Cholesterol -0.0028 --0.015 -0.011 —0.013 —0.0028 -0.023*
Relative body weight 0011 —-0.018 —0.0086 -0.015 —0.0089 -0.015
ECG -0.012 0.070% 0.034* 0.041* 0.044* 0.043*
Hematocrit -0.020 0.0053 —-0.0033 —0.0032 0.015 0.033*
Proteinuria 0.033*  0.038* 0.036* 0.037* 0.049* 0.041%
Diabetes 0.0091 -0.0069 0.0013 0.0040 0.064* 0.035%
Age 0.0071 0.028* 0.020* 0.17* 0.11%* 0.14*
R % 19 2.3 1.9 8.3 5.3 6.6
Number of subjects 5428 8646 14074 5428 8646 14074

*Significant (P<.05)

strong an effect in cerebral hemorrhage, age was
a factor equally as important as systolic blood
pressure in cerebral infarction.

DISCUSSION

The incidence, mortality, and risk factors of
cerebrovascular diseases have been described
previously in a report of a 6-year period of
surveillance during 1958-64 in Hiroshima.’
The annual incidence of cerebrovascular diseases
in the population of the present study is slightly
lower than that described in the previous report.”
This is a reflection of the secular trend of
declining incidence of cerebrovascular diseases.

In the present study a secular trend of declining
incidence was noted for both cerebral hemorrhage
and cerebral infarction. The mortality statistics
forall Japan, however, show a decreased incidence
for cerebral apoplexy as a whole; by type it is
decreased for cerebral hemorrhage, but contrarily
increased for cerebral infarction, These being
statistics of causes of death based on death
certificates, the accuracy of the causes when
divided by type is questionable, Probable
causes of this decrease in the incidence of
cerebral hemorrhage and cerebral infarction with
time are chronologically decreased systolic blood
pressure,’® and decreased risk due to chrono-
logically elevated serum cholesterol level. The
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incidence and mortality of cerebrovascular
diseases is remarkably different between various
countries in the world.!? Within Japan also,
regional differences are marked due to difference
of environmental factors such as mode of
living,?® In a comparison between cities, the
incidence of cerebrovascular diseases in Nagasaki
is higher than in Hiroshima and this probably is
because the mode of living in Nagasaki is more
Japanese than in Hiroshima,?! but the difference
in incidence needs to be studied in further detail.

In a foliow-up study made in Hisayama-cho®?
the risk of cerebral hemorrhage was highest in
the hypertensive group 40-59 years of age and
cerebral infarction occurred at a significantly
higher frequency at age 60 or more in both sexes.
On the other hand, the Framingham Study
reported that the frequency of nonembolic
cerebral infarction increased with age in both
sexes. Nearly the same results were obtained
in the present study population. The incidence
of cerebral infarction in particular increased
with age and was highest in the 75-years-or-more
group. In multivariate analysis also, the regression
coefficients of age were lower than those of
other factors in cerebral hemorrhage, but, as
for systolic blood pressure, they were highest
in cerebral infarction, suggesting that age is
important as a risk factor of cerebral infarction.
It is accepted in numerous study reports that
hypertension is the most important as a risk
factor of cerebrovascular diseases, 23~ 25

In the present study the risk of cerebral
hemorrhage increased markedly with elevation
of both the systolic and the diastolic blood
pressure. The results of multivariate analysis
also demonstrated that systolic blood pressure
was the most important risk factor, followed by
diastolic blood pressure. The relative risk levels
of systolic and diastolic blood pressure were
lower, and the effect of blood pressure smaller,
in cerebral infarction than in cerebral hemorrhage.

By muitivariate analysis, systolic blood pressure
was the most important factor, but diastolic
blood pressure was not a significant risk factor.
The follow-up study of Hisayama-cho** showed
that the risk of cerebral hemorrhage was greater
the higher the blood pressure (especially the
level of diastolic blood pressure) and the longer
it persisted, and the risk of cerebral infarction
was greater the higher the level of both the
systolic and diastolic blood pressure.
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As regards the relation between relative body
weight and cerebrovascular disease, the risk
tended rather to be higher the smaller the relative
body weight, but this was not, so pronounced
as in the case of serum cholesterol whereby the
incidence of cerebrovascular disease decreased
with serum cholesterol value.

It has been reported recently with regard to
serum cholesterol level and development of
cerebral hemorrhage that the incidence of
cerebral hemorrhage was high in the group with
the lowest serum cholesterol level.?? In the
present study, the risk was high in males in the
high and low cholesterol groups and presented a
U shape. Okada et al>> reported similar resulis.
However, on observation by systolic blood
pressure level, because blood pressure also
tended to be high in the high cholesterol group,
a tendency was found for the risk to be higher
the lower the cholesterol level in both the low
and high blood pressure groups. In multivariate
analysis also, serum cholesterol presented a
minus regression coefficient and its effect on
development of cerebral hemorrhage was greater
the lower its level. On the other hand, many
studies have not found a significant relation
between cerebral infarction and serum cholesterol
level.?%?8 [n the present study also, no significant
correlation was found for any serum cholesterol
level in males or females regarding its relation to
development of cerebral infarction, but on
observation by blood pressure level the risk in
males tended to be higher the lower the
cholesterol level though this was not so marked
as in the case of cerebral hemorrhage. The most
notable characteristic in the development of
cerebral infarction in the Japanese is the limited
involvement of serum cholesterol, as Kuller and
Reisler®® have reported. Kieffer et al*® in a
Japan-U.S. collaborative study on cerebrovascular
disease reported that whereas intracranial
vascular lesions were more frequent in the
Japanese, extracranial vascular lesions were more
frequent in American whites. Kameyama and
Yamanouchi®® reported that infarction of
extracranial artery was rare in autopsy confirmed
cases of cerebral infarction in the Japanese and
atherosclerosis was severer in the intracranial
artery. Konishi® reported that development of
cerebral infarction was much affected by arterio-
sclerosis in the cerebral parenchyma in addition
to atherosclerosis of the basilar artery, and
hypertension was more involved in its formation
than abnormality of lipid metabolism. Recently
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Kato®® and Mitsuyama et al® made similar
reports in the Ni-Hon-San Study.

Many reports show a high frequency of cerebro-
vascular diseases in hospitalized diabetics, but
there is as vet no established theory concerning
their decreased glucose tolerance level.® In the
Framingham Study a 5-fold higher incidence of
cerebrovascular diseases was found in the
120mg/100ml or more blood sugar level group as
measured by blood sugar determination, and a
significant risk of cerebrovascular diseases was
found in also the 110-119mg/100ml group,
especially in females. In the Hisayama-cho Study
also, cerebral thrombosis occurred at a high
frequency in diabetics, and a significant
correlation was noted between diabetic glucose
tolerance abnormality and cerebral infarction in
autopsy cases also.®® In the present study both
cerebral hemorrhage and cerebral infarction
tended to be frequent in cases of diabetes.

Many studies have found a significant correlation
between ECG abnormalities and development of
cerebrovascular diseases.®??¢ A follow-up of the
Framingham Study showed that the risk of
ischemic cerebral disease was 3-fold greater in
those who presented QRS high voltage on ECG
and the risk of cerebral infarction was as much as
9-fold higher in the group with left ventricular
hypertrophy.? The Hisayama-cho Study also
found a high incidence of cerebral infarction
among study subjects applicable to any one or
more of the Minnesota codes I, III, IV 1.3.%
In the present study the risk of cerebral
hemorrhage and cerebral infarction was high in
the group with left ventricular hypertrophy
{QRS high voltage + ST depression).

The decreased incidence of cerebrovascular
diseases, especially the remarkable decrease of
cerebral hemorrhage, is not to be interpreted
merely as the result of hypertension control by
the widespread use of hypotensors, for there is,
of course, also the effect of improvement of the
living environment.® In any case, although many
risk factors of cerebrovascular diseases are closely
interrelated, almost all of them except aging,
namely, high blood pressure, left ventricular
hypertrophy on ECG, diabetes, serum cholesterol,
and obesity are controllable, so that incidence
and mortality of cerebrovascular diseases can be
expected to decrease further as the risk factors of
cerebrovascular diseases are controlled by
improvement of living environment factors such
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as balanced nutrition, treatment of diabetes, etc., miEHEBMREERE, FCRL-FETSH2LH
not to mention control of high blood pressure. mFshs.
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