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CORONARY HEART DISEASE IN HIROSHIMA
REPORT OF A SIX-YEAR PERIOD OF SURVEILLANCE, 1958-64

LECLBST2BRERMELEERE
6 FRAOHEMSE, 195864 F

INTRODUCTION

Interest in the varying manifestations of athero-
sclerosis in different countries is evident in the
number of reports which have appeared on this
subject, and in the number of comparative studies in
progress. In the United States, emphasis has been
directed toward Coromary Hearl Disease (CHD)
because of its magnitude as a national health problem.

In 1958 Keys et all drew attention to the relationship
of low serum cholesterol and dietary fat to the low
prevalence of CHD in the Japanese.

Snapper? has reminded a new generation of the 1916
observations of Delangen, who described the Japanese
as having a low mean serum cholesterol and not
being prone to angina pectoris, coronary thrombosis,
or peripheral embolism. These early observations
were reported for a different Asian people, but they
describe well the Japanese in Hiroshima today.

Although coronary heart disease is not yet a major
problem in Japan, atherosclerosis in the cerebral
arteries, producing thrombosis, is a serious Japanese
health problem. A recent report documented the
disparity between the relatively major atherosclerotic
involvement of the aorta and cerebral arteries and
the much lesser involvement of the coronary artery.

The present report brings up to date the results of a
continuing epidemiologic study of CHD in Hiroshima,
At ABCC in Hiroshima and Nagasaki a
sample of 20,000 atomic bomb survivors and others
has been under intensive clinical and mortality
surveillance since 1958.° This sample affords an
excellent opportunity for observing the natural
history of disease in the Japanese and its modifica-
tion by ionizing radiation. Morbidity, mortality, and
factors associated with differentials in the risk of
CHD are the main subjects treated in this report.

_]apan.4

METHOD

The study included all members of the ABCC-JNIH
Adult Health Study sample? in Hiroshima who were
examined at least once during the period 1 July
1958-31 December 1964, and who were 30 years of

##

il

ViR ol H@M@kﬁnm36%1ﬁ OB L UBTE
ThbhTualEMEOE»6AHTE, TTu— 4%
MMEWFQMhﬂb#Mu,ﬂT%QYLV Az

BLLAFEE LR TwA e THEL. KETHE, B
FKERECEESB (CHD ) #HE B Fof K AMET
HHOT, ZThizEEIErA TS,

958112 Keys 5! 2, HAEAOMEZ L A 70— L f
/}’ﬂi( BRI R R A5 2 v 2 b b, CHD i E A0 K v
ZEEOMIZEFRSH S LRI L .

Snapper ? (£, HAAO FHMEI L A7 00— LA
< PEUE, REARSTIRILERLE, & 3 o d K 60 IR IE R AE
LENFLEGWZ EEBRE LS Delangen @ 19164 @ 1
RO ZLE, LR FIZHBHELEZ, 2o
Wo@EfHz, Mo7 7 AICET 2 BEERERE L
EAoThsEsY, FOMREAHOEROOENIE L
{hTiEE B,

CHDf, HAETESRKE MBI L Twa A, TN
MRz 2MifeolEE 257 70— AMEEEIERTH &
ANzsafEELOR2ZMETHS., BEOHREIZ L
A, RENIR &S & O IEENRIZ 503 5 7 70 — AMEE)IREE

{1 Z A AR g Tk - T L gRBRO ZEkit b

HTHEOZIEFH2LEDLNTVRAL?

AEIE, 40 F TOEEBCE T3 EREIRMEC 5 &
F T I‘J?ZCT"'—FH\JEJ‘F_ﬂ* DEREZFTEDHELDOTH S,
REE & RO ABCC T4, 19584104, #IBEHRH
HEUEOMO # TR 45 20,0000 OFFEAIZDN
THMLZEFREES L UHCERFRF TobhTtns. ¢
ZOERE, HEAOBEEHRIZ T zOABE L L
UﬁﬁmMQu~ ik 2 AT 2 0B e LR

ARG T, EELTCHD OREBE, HCE, B
v CHD oz LMEOH L2 EREHEE L

A &

SR oFEEARIZIE, KBOABCC - FHEARERE
BMAS @3 b, 19587 H 1 HA» 51964:E12A31H £ T
Oz DL s 1T RELFITVEET, B1
DERINEL LTh - AFEE2AXFEENL. Bl HE



age or over at the initial examination. Among the
10,429 persons aged 30 or more when first scheduled
for examination (Table 1), 1159 were never examined
during the study period because of death, refusal,
and migration from the city. Thus the number of
subjects who were examined at least once during
the study period is 9270 and of these approximately
85% received -their initial examinations during the
first 2 years, 1 July 1958-30 june 1960.

The 1159 who were never examined do not, of
course, figure in the ascertainment; should their
experience have been different from that of the 9270
who were examined at least once, their omission
would introduce bias into both prevalence and
incidence estimates. Their mortality is much higher
than that of the 9270 examined at least once. The
106 deaths include 9 attributed to CHD on the death
certificate, 6 men and 3 women. Similarly, the 684
examined only once do not contribute to the ascertain-
ment of new cases and, if their experience was
atypical, estimated incidence would be correspond-
ingly biased. Finally, to the extent that follow-up
was less than 4 years because CHD intervened and
prevented a third examination, failure to astértain
such new events may have introduced downward bias.

In the Adule Health Study each subject is offered a
biennial examination which includes an interview and
physical examination, a standard chest X-ray film, a
12-lead electrocardiogram (ECG), routine tests of
blood, urine, and stool, total serum cholesterol, and
selected anthropometric measurements. This standard
examination is described elsewhere.4

Disability from an episode of CHD which confined a
person to bed at home or in a hospital caused little
loss of information since examinations are usually
conducted at home or in hospital for persons unable
to visit the clinic.

Clinical surveillance of the Adult Health Study
sample is facilitated by ABCC personnel who
personally contact subjects and arrange clinic
appointments. Information about deaths in the sample
is obtained by periodic review of the family registers
(Koseki) of all study subjects. In addition, all death
certificates are available and were reviewed for this
study. Mortality information is judged to be essential-
ly 100% complete. Since 1961 an autopsy rate of
approximately 50% has been maintained. All subjects
who were examined at least once during the study
period, excepting the 153 subjects who had CHD or
cerebral vascular disease at the time of initial
examination, would normally have furnished the basis
for estimating the incidence of CHD (Table 1).
However, during the study period 684 persons (8.1%)
either moved out of Hiroshima or refused a second
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TABLE 1 CLASSIFICATION OF STUDY SAMPLE ACCORDING TO EXAMINATION STATUS, 1958-64
#1 BEZAOZZIRENSHE, 1958 -4

Female

Examination Status Total Male
2 3 1K 1 1 ] D

POTENTIAL SUBJECTS Adult Health Study subjects alive and
HEN R B daged 30+ at first examination

BUEBERCREE L, 300 LT o 2l AREN S 2s 10429 3766 6663
NEVER EXAMINED DURING STUDY PERIOD
B R R R S B O M s s e e st B 1159 440 719

Died after first examination

Lo ol % =t ke o ol G o e B e e 106 53 53

Alive 1 January 1965

WEEE IR LEREEFLTVAS i, 1053 387 666
EXAMINED AT LEAST ONCE DURING STUDY PERIOD (denominators for

prevalence calculations)
EHEMEAR L2 L IEARELAENABEHEOTE) Liinirrimirrierasnnnrenes 09270 3326 5944

CHD or CVD at initial examination

B 1EBHEFICCHDE - CVD BB AE covirennnnn, 153 86 67
Observed for new cases of CHD (denominators

for person-years, incidence calculations)

HLOCHD Iz T 28 n B E 25 28 (ANE LT

SIS S RN TR S e MSE e 8433 2975 5458
Died before 1 January 1965

19654 1 A1 HEARTIZFELS L2248 voneiininnnnns el e m 582 306 276
Alive 1 January 1965

19656 LA LHREEFLTVAE (i iviiennenaens 7851 2669 5182
Examined only once (alive, migrated or

refused further examinations )

1EAGRB LA (EBFETEREZBET) 0. 684 265 419
Examined more than once

LI Fored Lopua @ i 7167 2404 4763

examination. For those who could be followed after
the first examination, the period of follow-up was
defined as the interval from the first examination to
death or to the last examination if the subject was
alive on 31 December 1964. Incidence was calculated
on the person-years thus accumulated.

The authors reviewed all records of examined subjects
with a clinical diagnosis of CHD or a coded ECG
abnormality of myocardial infarction or ischemia, who
were found to have CHD at autopsy, or whose death
certificates listed CHD as a primary or secondary
cause of death. In this review three categories of
CHD were employed: definite myocardial infarction;
possible myocardial infarction; and angina pectoris.
A definite history of myocardial infarction with
compatible ECG findings, or ECG evidence of
infarction (Minnesota Code® Q-QS classification
I-1, 2 plus ischemic type T wave change) without
a classical history of infarction, or the presence
at autopsy of a rtransmural myocardial infarction,
were the criteria for definite myocardial infarction.
The lack of a definite history of protracted chest
pain but the presence of a significant Q wave,
not seen on previous tracings and unexplained by
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any process other than infarction, constituted the
criteria for possible cases of myocardial infarction.
Into this group were also added four cases whose
death certificates indicated myocardial infarction as
a direct cause of death but no supportive ECG
evidence was available. Angina pectoris was
defined in its classical form: substernal pain or
discomfort, elicited by exercise or emotion not
usually occurring at rest, and promptly relieved by

rest or nitroglycerine.

pectoris in each case was judged independently by
Japanese and American physicians experienced in

cardiovascular disease.

In the diagnostic review process 20 previously
accepted diagnoses of CHD were rejected.4 Reasons
for rejection included the failure to demonstrate CHD
at autopsy in suspected cases of myocardial infarction,
the detection, by the reviewers, of other forms of
heart disease showing signs and symptoms resembling
CHD, and a more rigorous evaluation of the subject
for the presence of angina pectoris due to CHD.
Myocardial ischemia, which was grouped with possible
CHD in the previous report,4 was dropped from the
present study because the isolated T wave invetsions
often turned out in later examinations to be non-
specific, inconstant, and unrelated on subsequent

examination to any objective evidence of CHD.

Four persons who entered the study with evidence of
having sustained a stroke and who subsequently

developed CHD are excluded from this report.

RESULTS

Estimate of Prevalence There are 9270 persons in
the study sample, 3326 men and 5944 women. At
the initial examination during the period July 1958-
December 1964, 83 persons (44 men and 39 women)
met the review criteria for definite or possible CHD.
The prevalence and type of CHD are shown in Table
2. The rate for men is about twice that for women.

There were 29 definite myocardial infarctions, 22
possible infarctions, and 32 cases of angina pectoris.

Since the ascertainment of mortality is essentially
complet e for the total sample, the 106 deaths which
occurred in the never-examined group were reviewed.
Nine deaths were attributed to CHD on the death
certificate, corresponding to reported ABCC ex-
perience? of perhaps five or six at the level of
verification by autopsy examination. Difficulties in
judging the clinical dating of onset of CHD as well as
ascertainment of nonfatal CHD cases in the never-
examined group contribute some degree of uncertainty
or bias to the estimate of prevalence. However, if
we assume that case fatality rates are the same in
both the examined and never-examined groups, the

The presence of angina
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prevalence rate should be proportional to the death
rate. To avoid the large sampling error associated
with the small number of deaths from CHD, deaths
from all causes were employed in the calculation, on
the further assumption that proportional mortality from
CHD is the same in both the examined and never-
The age- and sex-adjusted death
rate in the never-examined group was 1.8 times that
in the examined group. Under the aforementioned
assumptions the estimated prevalence in the never-
examined group would be 9.0 X 1.8 = 16.2 cases per
1000. Then the estimared prevalence in the total
sample would be 9.8 cases per 1000. Thus the esti-
mates in Table 2 (9.0 cases per 1000) may underesti-
mate true prevalence by about 10%.

examined groups.

The Incidence of CHD (new cases per 1000 per year)
for the period of study, and the number of cases in
each category of CHD, are shown in Table 3. The
denominator for the calculation of incidence is the
total number of person-years observed in the cohort of
8433 subjects during the study period (mean 3.9 vears
per person for both men and women) excluding 153
persons who had CHD or cerebral vascular disease at
the initial examination and G684 who were lost to
observation after the initial examination. Approxi-
mately 10% of the study sample thus were excluded.
There were 83 persons (38 men and 45 women)who
developed recognizable CHD after their initial
examination. Cases of definite myocardial infarction
constitute 50% of the total in men, and 42% in women.
Approximately one third of these definite cases of
myocardial infarction were verified at autopsy. The
total incidence of CHD was 3.2 per 1000 persons per
year among men and 2.1 among women. Women had a
lower incidence at every age except at age 70 and
over (Figure 1). Women in this latter age group
exhibited (insignificantly) higher rates for both
definite myocardial infarction and other types of CHD.
In both sexes, CHD developed quite infrequently
under G0 years of age, which contrasts remarkably
with the U.S. experience. The age-gdjusted annual
incidence of CHD among persons under 60 years of
age is less than one sixth, for men, and one fourth,
for women, of that reported in the Framingham Study.8

The estimated incidence may be biased downward by
the exclusion of the never-examined, especially since
this group sustained a higher mortality rate than the
examined subjects. It is probably biased upward by
the inclusion of all deaths among those seen only
once and the exclusion of survivors to 1 ] anuary 1965
who were seen only once. On the same assumptions
as were employed to adjust the observed prevalence,
the estimated incidence in the never-examined group
would be 2.5 X 1.8 = 4.5 cases per 1000 per year.
Then the estimate for the total sample would be 2.9
cases per 1000 per year. Thus the observed incidence
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(2.5 cases per 1000) may underestimate true incidence
by perhaps 15%.

The Minnesota Code Q-QS classification for old and
new cases of definite and possible myocardial
Four cases of acute
myocardial infarction verified by autopsy and four

infarction is shown in Table 4.

cases of possible infarction diagnosed by death
certificate information, were excluded from the table
because ECG evidence was not available. Of the
63 cases of definite infarction, 37 (59%) had a Q wave
of the Minnesota Code [-1 class, the severest form
of this abnormality, whereas 7 cases (11%) had no
Q wave conforming to the criteria of the Minnesota
Code. This latter group, nonetheless, had autopsy-
verifiable infarction or ECG changes in serial
tracings that could not be attributed to any process
other than myocardial infarction. Of the 31 cases of
possible infarcrion, 18 (58%) had a Q wave of the
Minnesota Code I[-2 class and 4 cases (13%) had a
Q wave not satisfying the criteria of the Minnesota
Code. These 4 cases again showed ECG changes in
the serial tracings strongly suggestive of the interval
development of myocardial infarction. The Minnesota
Code Classification is a reasonable tool for comparing
the ECG findings of different populations, but
pitfalls in this method of identifying myocardial
infarction have been discussed in a recent report.?

The mortality experience of the 83 new cases of CHD
during the period from the initial examination to ]
January 1965 (average of 5 years) is shown in Table 5.
During this period 21 (26%) died, 13- (16%) of CHD.
Of the 38 cases of definite myocardial infarction only
8 (21%) succumbed to an acute episode of CHD,
including 1 case of sudden death. This is a notably
low case fatality in comparison with the Framingham
experience. 8 Almost exclusively the cases here
were not hospitalized.

As observed in this study, prevalence, incidence, and
case-fatality all attest to the uncommon occurrence
and relatively benign nature of CHD in the Japanese.
This is further supported by the observation that the
diagnosis was seldom made prior to the ABCC
examination, and that most patients continued their
normal activities after chest pain had subsided.
None was treated with an anticoagulant.

The association of various clinical findings at the
time of the initial examination with the subsequent
development of CHD was determined for persons over
40 years of age and free of CHD at entry to the study.
Associations were evaluated by means of contingency
tests employing the X2 criterion and the age-adjusted
morbidity ratio (observed cases/expected cases x 100)
was used to describe the degree of association.
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TABLE 2 PREVALENCE OF CHD AT INITIAL EXAMINATION, 1958-64
#2 BW1MBEIZHITSCHD A#3, 1958 - 644F

CHD Type 5 #i

Age at Initial Prevalence
Examination Subjects  CHD /1000 Myocardial Infarction L% Angina
5 1 ERER T & A /1000 Definite Possible PE_??::S
i e % BT AR E i
Male
All Ages &M 3326 44 133 20(2)* 8 16
30-39 805 1 1.2 1 0 0
40-49 672 4 6.0 2 2 0
50-59 893 10 112 4 2 4
60-69 708 22 55 b 10 3 9
70+ 248 b 28.2 3 1 3
Female
All Ages & iE@ 5944 39 6.6 92)* 14 16
30-39 1894 0 = 0 0 0
40-49 1292 4 3.1 0 1 3
50-59 1532 11 T2 1 3 7
60-69 881 12 13.6 2 [ 4
70+ 345 12 . %4.8 6 4 2

* Autopsy verified cases. I L - THES L 4H

TABLE 3 NEW CASES OF CHD OBSERVED 1958-64
#3 BIELAH L CHDHI, 1958 - 644

CHD Type %3

Age at Initial Subjects Cases/1000 :
Examination at Risk Person-Years CHD per Year Myocardial Infarction LitE% pAngm_a
=] [E Rk HEsy NI £ 1000 A Definite Possible g:;orgs
E R NoY A 9 2 3 W 7 )
Male %

All Ages &% 2975 11697.2 38 3.2 19(6)* 2 17
30-39 708 2775.0 0 - 0 0 0
40-49 6006 2481.7 6 2.4 2 0 4
50-59 811 3209.4 6 1.9 5 0 1
60-69 636 2514.7 18 7.1 8 1 9
70+ 214 716.5 8 11.2 4 1 3

Female #«

All Ages &6 # 5458 21456.1 45 2.1 19(7)* 11 15
30-39 1745 6838.6 2 0.3 0 1 1
40-49 1222 5000.6 4 0.8 0 1 3
50-59 1399 5531.8 9 1.6 5 2 2
60-69 793 3080.8 15 4.9 6 3 6
70+ 299 1004.2 15 14.9 8 4 3

* Autopsy verified cases, HlHIZ & - THEB @



TABLE 4 MINNESOTA CODE Q-QS CLASSIFICATION OF OLD AND NEW CASES OF MYOCARDIAL INFARCTION,
BY NATURE OF EVIDENCE AVAILABLE FOR REVIEW

x4 BHBH AR TE MBS 2 LHIEENBENO I 4 53— FQ- QS 4 H

Definite Possible
Myocardial Infarction Myocardial Infarction
Ak s Caie 5 B0 L 1 2 35 0 L
TAvET—F Autopsy  ECG + History  ECG Only = Total ECG Only
Al # Lo I 5 L E O A B LT E o &
I-0 5 1* 1#* 7 A¥e*
L= 1 7 11 19 37 8
I-2 1 7 11 19 18
I-3 0 1
Total ## 13 19 31 63 31

*No abnormal () wave, but marked increase in the amplitude of RV with associated upright, bigh T wave.
Finding not present on previous tracings. Interval history of severe chest pain, case diagnosed as strictly
posterior wall infarction.

BEQHIEA VA, RV oREBEZEMRIIHMKL, THREEHETHEe., ZoNBdiBE coRiEcai@nonrunida b, D6
Bz obmad b0, oA ok L GRIF s h .

**Q wave of 0.03 sec duration with ischemic type T wave inversion in leads Il and aVp, not present on
previous lracings.

GHEN &L aVe SHOTQEARA 0BT, BMETHESEYSH L, CoMBRLEoBECE AL, .
***Two cases showed Q wave of 0.03 to 0.04 sec duration in lead Vi with complete right BBB pattern but no

evidence of RVH. Two cases showed Q wave of 0.03 sec duration with an ischemic type of T wave inver-
sion in lead 1II, not present on previous tracings.

2iid, BRVIEFEOTQEORI.B-0.MEBT, S o, 7 &R LA, RVH ORI oo . 286, E®locs o
TQEOBEHS0.03HC, EnETHMELZTLAY, CoORREMEE coBEcdtlnontd o i,

TABLE 5 MORTALITY IN NEW CHD CASES, 1958-64
#5 #LwvCHD{HFELT#, 1958 - 644

Number of Deaths by Cause Percent Dying by Cause
CHD Type CHEES SEH HIFE C # M FERBIECH O & &
S 1l £ CHD Other Total CHD Total
ol &t &

Definite Myocardial Infarction 38 8(8)* 5(5)* 13 21.0 34.2
3 T B L P 2
Possible Myocardial Infarction 13 4%% 1 5 30.8 38.5
T T RE L B R
Angina Pectors 32 1#% 2 3 3.1 9.4
L SE
Total &3t 83 13 8 21 15.7 25:3

*Autopsy verified cases HIHETHIE s 0L

**peath certificate information only BN NG HO &



Separate analyses were made by sex and for two age
groups, 40-59 and 60 and over. To derive the age-
adjusted expected number of new CHD cases, the
age- and sex-specific rates for two age groups (40-59,
60 and over) were applied to the corresponding age-
and-sex distribution of person-years of observation
classified according to each clinical finding in turn.

The morbidity ratios for the initial systolic blood
pressure are shown in Figure 2. Systolic pressure is
correlated with the incidence of CHD in both men and
women. The initial diastolic blood pressure, on the
other hand, is not significantly associated with the
subsequent development of CHD (Figure 3). The
association between the WHO classification of initial
blood pressurel® and the risk of developing CHD is
noted in Figure 4. Hypertension (> 160/>95 mm Hg)
is associated with a significantly greater risk in
both men and women.

Total serum cholesterol was determined routinely by
the method of Abell.ll The low mean values in the
Hiroshima population were described in a previous
report.4 In less than 5% of the men, and 10% of the
women, did the value exceed 220 mg/100 ml. As
shown in Figure 5, a statistically significant associa-
tion was found only in men: the risk of developing
CHD in 96 men who had an initial serum cholesterol
level over 220 mg/100 ml was more than three times
the average risk of the total population, but both
observed and expected cases are few. This trend
was similar in both younger and older men.

The predictive value of overweight was evaluated by
means of relative body weight. Relative body weight
is the percentile value of the individual’s actual body
weight within the distribution for his specific sex,
age, and height.12 The study sample was divided
into 3 groups: [light less than the 25th percentile;
average 25th to 74th percentile; and beavy over the
75th percentile. No significant association was found
between relative body weight and the risk of develop-
ing CHD (Figure 6).

The relationship of ECG findings at the inirtial
examination to subsequent CHD is shown in Figure 7.
In the presence of left ventricular hypertrophy (LVH)
(high voltage with ST-T change), the risk of develop-
ing CHD was markedly increased for both men and
women, whereas for high voltage alone (SV;+ RVs>
40 mm) or for nonspecific Sp-T abnormalities, no
significant increase was seen. For those with a
normal ECG, on the other hand, the risk was signifi-
cantly reduced in both sexes,

Cardiac enlargement was defined as a cardio-thoracic
ratio of 0.5 or greater and also as a relative heart
sizel3 of 110 or greater on a standard chest X-ray

R IE, Bl s k40 — 59 L 60 L oo 2 2O

HiowTs £ Zir % - 2. CHD FAEM O £ &55T
EHAFRIE B ARk 5 20, BEEFRCOVTORE
MNEDER B 52025088 (40 - 595,
60EELL by il —PERI 2 E H T IT .

RPN L & Bt s o BEFR AR 2 R T. B

L FELIMIE & CHD S IcHM A #n s, —H,
ZIhRERME & £ o #% o CHD J8E & o Mz 4 & % 14
FIEH SN L (X3 ). B MIEDWHO & " &
CHD ¥4 ofil s oM#E &4 (2R L 2. BilF (=160,
=%mmHg) i, BrutfhicbwTd, BREOFELY
maff-sTuva.

MEEE T L A7 0 — Wi, dEHEO 18 & LT Abell ¥
ANETEEERZ BREOEEAQEFHTIE, Z0F
BEAMEe Ao I THEAL Y BRER A
220mg,/100ml #8220, BFOS%LT, LFo
W% FTh-. BMSIZmt L1z, HAEMCER
LHEAR iR MBEME DL AT O —
M A 220 mg /100 ml B LT & - 29 796 A0 CHD %
S ofiiEid, @PEADLEHO FEEHEO 3 ML LS &
o fodf, CHD ERESAEMI B & MERE L1z an
O, EEENE, SEEHIL LA LTS - .

AT T, BEOoTHHRFE LToMERED
fifi (L % FF40 L 4. AHA A9 E L, o R EH O EEORE Y,
ok, Fis, PLIUSGERBESECILTARESAD
bl sEaMTtEbLAE.? ZHhIZEYATELRE
IWIIHH A, Tabhs, FEATMRGOEKSEH;
B, BUAHTOPRER, BN EOERK
ERTHAE HAMMEEEL CHDRERREORIZHEE L
BRuERw e L h -k (H6)

1 2EE LB R & 200 CHD R E L oM %
RM7imt. EERK(ST - TELZE) BEME) A
Mhohatls, B ld CHDERIZFL Sy, @
HBUZOHZOHG (SVI+RVs >40mm) F A 18 9F w1t
ST-TREOHGIZE, AEIGLEEHLLEY S
fzo =7, LBERIIEFEOLVES, BEAHIMBEL
ABILEw B S hi.

Lol — M EELE A7 0.5 Ll b, & A 2B HE B S X 48 5 ¢l
ELELCHEOBMMKRE =2 27110 DL & LRI L E



TABLE 6 PREVALENCE OF CHD BY DISTANCE FROM HYPOCENTER

#6 CHDOBELHA S0 RN HFEE
D s Subjects Initial Examination 1 A%
bIiY & 4 CHD Cases /1000
m 1000 A 2% 7 0 ) i 4K
Male %
<1400 993 13 13.1
1400-1999 668 7 10.5
3000-3499 826 15 18.2
Not-in-City MM T# 839 9 10.7
Total &# 3326 44 13.2
Female %

<1400 1617 14 87
1400-1999 1361 7 5.1
3000-3499 1491 7 4.7
Not-in-City HiHTE 1475 11 7.5
Total # &t 5944 39 6.6

film. As shown in Figure 8, in the presence of
the
of developing CHD was significantly increased
This holds true when the C/T ratio

was used instead of relative heart size,

cardiac enlargement (relative heart size > 110),
risk
only in women.

The presence of proteinuria is significantly related to
the risk of CHD in men (Figure 9).

No evidence of association was found between
diabetes mellitus, as judged by a glucose tolerance
test, and the subsequent development of CHD (Figure
10). This is also true for the relationship of glyco-
suria to the risk of CHD.

There is no statistically significant association
the hemoglobin or the erythrocyte
sedimencation rate at the initial examination and the
subsequent development of CHD (Figures 11, 12).
The distribution of ABO blood type in old and new
cases of CHD was compared with that in the total
sample.

between either

The two distribution patterns were almost
identical.

Thus, hypertension, elevated serum cholesterol
(in men), LVH ascertained by ECG, and proteinuria
(in men) were found to be associated with an increased
CHD morbidity ratio. Figure 13 shows the influence
of these selected factors alone and in combination.
Sex and age groups were combined to avoid small
numbers of cases in each category. When hypertension
was the only abnormality found ac the initial exami-
nation {A), the morbidity ratio was nearly two times
that of persons with none of the four characteristics

of interest. The morbidity ratio was nearly doubled

10
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TABLE 7 INCIDENCE OF CHD BY DISTANCE FROM HYPOCENTER
#7 CHD®ERCHLA & O FEEERIFEE %

After Initial Examination & 1 [ % %

Distance Subjects Person-Years
B EEM MG CHD Cases/1000 Person-Years
m 1000 A £t 2= 0 o {7 8
Male %
<1400 897 3469.5 12 3D
1400-1999 595 2399.7 12 5.0
3000-3499 733 2767.3 4 1.4
Not-in-City WA 750 3060.7 10 33
Total &#t 2975 11697.2 38 3.2
Female &

<1400 1493 5840.0 9 1.5
1400-1999 1256 5119.3 16 3.1
3000-3499 1377 5404.1 14 2.6
Not-in-City i F1E 1332 5092.7 6 1.2
Total &3t 5458 21456.1 45 2.1

again when hypertension was accompanied by any

one of the other three risk factors (A+1). The morbi- * ~

dity ratio was increased even further when hyperten-
sion was accompanied by two or more of these three
factors (A+2), but the ohservations are ron few to
support a stable estimate of the excess. The risk of
developing CHD was also increased in the presence
of an elevated cholesterol (B), proteinuria (C), or LVH
by ECG (D) alone. Further increase in the morbidity
ratio was noted when two or more of these three
factors coexisted (2—A). Thus it seems fair to state
that high serum cholesterol, proteinuria, and LLVH by
ECG contributed at least as much information about
the risk of
contributed.

subsequent CHD as hypertension

In addition to clinical factors, a certain number of
environmental factors were examined in relation to
the development of CHD. These include occupation,
educational background, crowding (number of tatami
per person), number of children, smoking habits,
consumption of alcoholic beverages, and the frequency
with which certain kinds of food were consumed.
This information was obtained, however, by routine
interview of all subjects during 1962-64. In most of
the CHD cases, therefore, the information was
collected after the development of this disease.

The proportion of men smoking 20 or more cigarettes
per day was smaller in the CHD group than in the
control group, especially in those over 60 years of age
(Figure 14). This seems paradoxical in view of the
results of recent anatomical studies of coronary
sclerosis in Japan3:14 as well as the findings
reported in the U.S.15 and other countries.16 It may

Ehbs iEfAORFEREOEEAYZETSH S 2. SN
Erzzofho 3 >ofEEERE 5 50 1 284 - &G
(At l)o@Emtbirssic@eficas/hk BMEIZZ
N3IODOERDI LD 2oL EFEEEE(AT2)D
Btz s 51z EF L. LA L, BEGMS D LD
T, BMMoREIZoWTLEE L-EE>» BT 2L ET
xhw., JLATO—LEOER(B), EBR(C) L
HLBEHTEZERRL(D)owTFhi B ohsBE1C
L CHDEA OB ERLTWE, Zh6320EEAD
b 20l EAREBRICEAET AHA(2 -A) 121E, BN
sz b8+ a3t@E0oniz LENFST, LA
FTO—-LVEOER, EARS L CLER EORESERE,
LHELEEEMELRERBE IZZ 0% CHD g IcM T 3
HERABRMATE L0 LS.

BERMEREE Iz w20 BEERIZ>VWT L CHDE4E
EORMFARN L. BEERE LCREE, FE,
FE(LAY Vo RE), FHROH, BEE, K5
HAMOAMmABEN N HELZEFEERE LAL,
ZOERL, 1962 -6EICEMBEH ML TITabRE
HEEEI L THBANE. LA ST, k8% @ CHD
EFC > TEBIRFRCED SN,

1H20kL Loz & Lidzk+ ) B FoEl&14, CHD
BEOEA, 60D Lohd, MEELIOEhEr
(H14). ZofRiE, HARIZET 5 5HEO SRS IRE
ODREFFAOMEOZES * BLURE" 20 oHEE"
CHEVTHE SN AEAFREFEFBELTWS 3 L9128 bhN



be that some subjects with CHD had stopped smoking
by the time of their interview, perhaps as a general
health measure but the knowledge that
they had CHD. There was no consistent and signifi-
cant difference in the distribution of these environ-
mental factors between CHD and non-CHD groups.

not with

Exposure to A-bomb radiation examined in
relation to the incidence and prevalence of CHD and

no relationship was found (Tables 6, 7).

was

DISCUSSION

In an analysis of the data from the initial examination
of this same Hiroshima sample during 1958-60, Yano
and Ueda4
CHD is remarkably low in comparison with that among
the

provided evidence that the prevalence of

subjects of the Framingham study, especially

those of middle age. With the longer period of
observation covered in this report, their finding has
been strengthened and it has been possible to

calculate the incidence of CHD subsequently develop-
ing in the sample.

Coronary heart disease in the Japanese is primarily
a disease of the elderly; the decrease in rate afrer
age (9 noted in the U.S. has not occurred in this
sample. The results in general conform well with
the clinical, and epidemiologic findings
of other investigators in Japan.l7-19 The relatively
benign prognosis of myocardial this
sample, however, is not in accord with other Japanese
reports20°22 on hospitalized patients whose mortality
was about equal to that in other countries. This
discrepancy may be explained, however, by the
process of selection which precedes hospitalization
in the usual series.

pathological,

infarction in

In those who developed CHD during the study period,
such well recognized factors as hypertension, elevated
serum cholesterol (in men), and LVH by ECG were
conspicuous. Proteinuria (in men) and radiographic
demonstration of cardiac enlargement (in women) also
contributed information about the risk. The presence
of such findings as LVH, cardiomegaly, and protein-
uria may simply reflect the effect of hypertension
existing sufficiently long to cause organic damage to
the cardiovascular-renal system.

It is significant that in this study the systolic blood
pressure showed a closer association with the risk
of CHD than did the diastolic pressure.
relationship has been observed in an anatomical study
of coronary sclerosis in the Japanese.23

A similar

In 96 male subjects whose serum cholesterol exceeded
220 mg/100 ml (approximately the 95th percentile
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value) there was an increase in the risk of developing
CHD. This level of ‘hypercholesterolemia’ is not
impressive by standards of Westemn countries. As
Epstein24 has noted, however, the risk of CHD in a
‘low cholesterol’ population may be associated with
the increment above the mean for that population. The
significance of this descriptively true observation is
It implies that the 95th percentile value
discriminates the risk despite the low absolute level

elusive.
of serum cholesterol. The lack of predictive informa-
tion in this factor for women is consistent with the
findings of the Framingham study. On the other hand,
the closer association of preexisting hypertension and
cardiomegaly with the risk of developing CHD in
women than in men is in accord with similar findings
in a recent report from the Tecumseh, Michigan
Survey. 25

From the experience in Western countries one might
have expected that more of the diabetic subjects
would have developed CHD. The explanation for this
observation, together with the rare occurrence of
peripheral  vascular
diabetics, must await further investigation.

complications in Japanese

In a recent anatomical study3? it was established
that the severity of atherosclerosis in the Japanese,
measured in terms of surface
streaks, fibrous plaques or complicated lesions, is
extremely low. However, in those who experienced
myocardial infarctions the degree of atherosclerosis
in all three major coronary branches was quite severe
and largely similar to thart found in the U.S, This
observation suggests that particular individuals are

involvement by fatty

genetically unique or exposed to inapparent environ-
mental factors.

Evidence has accumulated on hospitalized patients
which indicates that the
prevalence of coronary heart disease in Japan has
steadily increased during the past 15 years.17°19

and in autopsy series

According to a national dierary survey26 the average
intake of fat and animal protein has almost doubled
in this same period. Further, a remarkable increase
in the level of serum cholesterol during a period of
G years has been noted for a subsample of the male
subjects of this study.27 In view of this impressive
national dietary Japan will probably
become the proving ground for theories on the role of
dietary fat in human atherogenesis.

alteration,

The evidence that mortality and morbidity attributable
to CHD are markedly increased in the Japanese
immigrants to Hawaii and California and in their
descendants28-30 encourages the epidemiologist in
his search for specific environmental factors causally
related to CHD.
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SUMMARY

The prevalence and incidence of coronary heart
disease (CHD) in Hiroshima, for the period J uly 1958-
December 1964, have been estimated. CHD is a
disease of low morbidity and mortality in Japan.

Antecedent hypertension, especially elevated levels
of systolic pressure and left ventricular hypertrophy
by electrocardiogram, are most significantly asso-
ciated with the development of CHD in both sexes.
Serum cholesterol at a level of 220 mg/100 ml or
more, and proteinuria are associated with an increas-
ed risk for men, so is cardiomegaly demonstrated

roentgenographically in women.

The occurrence of CHD showed no association with
individual habits or environmental factors including
atomic bomb exposure.
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FIGURE 1 INCIDENCE OF ALL CHD AND DEFINITE MYOCARDIAL INFARCTION
(PER 1000 PER YEAR) BY SEX AND AGE, 1958-64
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FIGURE 2 INITIAL LEVELS OF SYSTOLIC BLOOD PRESSURE AND RISK OF SUBSEQUENT CHD

(AGE 40 AND OVER)
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FIGURE 3 INITIAL LEVELS OF DIASTOLIC BLOOD PRESSURE AND RISK OF SUBSEQUENT CHD

(AGE 40 AND OVER)
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FIGURE 4 INITIAL BLOOD PRESSURE ACCORDING TO WHO CLASSIFICATION
AND RISK OF SUBSEQUENT CHD (AGE 40 AND OVER)
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FIGURE 5 INITIAL LEVELS OF SERUM CHOLESTEROL AND RISK OF SUBSEQUENT CHD
(AGE 40 AND OVER)
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FIGURE 6 INITIAL RELATIVE BODY WEIGHT AND RISK OF SUBSEQUENT CHD
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FIGURE 7 INITIAL ECG FINDINGS AND RISK OF SUBSEQUENT CHD
(AGE 40 AND OVER)
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FIGURE 8 INITIAL RELATIVE HEART SIZE AND RISK OF SUBSEQUENT CHD
(AGE 40 AND OVER)
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FIGURE 9 INITIAL PRESENCE OF PROTEINURIA AND RISK OF SUBSEQUENT CHD
(AGE 40 AND OVER)
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FIGURE 10 INITIAL PRESENCE OF DIABETES MELLITUS AND RISK OF SUBSEQUENT CHD
(AGE 40 AND OVER)
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FIGURE 11 INITIAL ERYTHROCYTE SEDIMENTATION RATE AND RISK OF SUBSEQUENT CHD
(AGE 40 AND OVER)
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FIGURE 12 INITIAL LEVELS OF HEMOGLOBIN AND RISK OF SUBSEQUENT CHD
(AGE 40 AND OVER)
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FIGURE 13 RISK OF SUBSEQUENT CHD IN RELATION TO FOUR RISK FACTORS INITIALLY PRESENT
(AGE 40 AND OVER)
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FIGURE 14 FREQUENCY DISTRIBUTION OF MALE CHD CASES AND CONTROLS
BY AMOUNT OF CIGARETTE SMOKING
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