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INTRODUCTION

A number of long term follow-up studies
are being conducted in the United States
regarding the etiology of cardiovascular
diseases, 12 including the Framingham Study,
which beganin 1948 and has run continuously
to date, on over 4000 individuals in the
Framingham, Massachusetts population. 3-6

One of the purposes of the preseng
cardiovascular studies on a Hiroshima
population was to obtain data comparable
with that of the Framingham Study.’ An
equally important aspect of the Hiroshima
study is to explore radiation effects on
the cardiovascular system.

The Adult Health Study, a joint research
effort of the Atomie Bomb Casualty
Commission (ABCC) and the Japanese National
Institute of Health (JNIH) is a continuing
program of periodic clinieal examinations,
organized as a scanning mechanism to detect
any late effects among atomic bomb sur-
vivors.® The cardiovascular project was
incorporated as an intensive substudy. The
sample for the cardiovascular project is
the Adult Health Study population and
includes approximately 13,000 persons in
Hiroshima distributed equally among four
comparison groups:

GROUP 1 Tocated 0-1999 m from the hypo-
center; reported acute symptoms of
irradiation

GROUP 2 Tocated 0-1999 m from the hypo-
center; reportedno symptoms of irradiation.
Matched by age and sex to Group 1

i
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GROUP 3 Located 3000-3499 m from the hypo-
center. Matched by age and sex to Group 1

GROUP 4 Located 10,000+m or not in the
city at the time of the bombings. Matched
by age and sex to Group 1

Whether or not this sample 1s repre-
sentative of the current Hiroshima population
depends on the magnitude of the radiation
effects which may be present. However,
radiation effects on the cardiovascular
system are thought to be small in comparison
with other major factors. Therefore,
assuming that possible radiation effects
may be ignored for the present purposes,
the 4 comparison groups are combined in
this report to study the prevalence of
cardiovascular disease and associated
factors other than radiation effects.

The first cycle examinations (1958-60) in
the Adult Health Study, ineluding the
cardiovascular project have been completed
and the present analysis is limited to the
prevalence observed in the first cross-
section. The study of incidence, which is
the essential interest in longitudinal
studies, awaits follow-up experience.

Study Sample

The age and sex distribution of the
sample and the response pattern to the
first cycle examinatlons are shown in
Table 1.

The study sample of ABCC was constructed
on the basis of the 1950 Census and fixed
as of that time. Between then and the
first cycle examinations approximately 15%
of the sample was lost by migration or
death. Another 10% of persons still living
in the contact area refused to come to ABCC
for examination.a Neglect of these non-
response groups could introduce bias if
there is a difference in factors associated
with cardiovascular disease.

About 30% of the Adult Health Study
subjects were also included in some of the
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previous samples for ABCC studies. Thus,
the non-respondents and respondents for the
Adult Health Study first cycle examinations
can be compared with respect to the data in
previous examinations. Such comparison is
pertinent because data at 2 different time
points are highly correlated (Table 2). of
those considered hypertensive in the 1954-56
examinations 73% were still hypertensive at
the time of the Adult Health Study 1958-60
examinations, while only 15% of those non-
hypertensive at the earlier time were
hypertensive in 1958-60.

The difference by result of contact
(Table 3) is remarkable. The observed
difference is not attributable to age
differences because the figures are age-
adjusted. Since 88% of the sample was
examined in the first cycle of the Adult
Heal th Study, the prevalence of hypertension
in those examined is very close to the
average in the whole sample. This suggests
that the analysis of examined cases provides
a proper outcome as far as the average is
concerned. However, it must be noted that
extremes, both favorable and unfavorable
with respect to hypertension, are ignored
and consequently certain biases may occur
in the analysis of extreme cases. Further
detailed analysis is very important but
remains for the future when data will be
obtained through repeated contacts or other
studies on the same sample. At present the
representativeness of the groups examined
is assumed.

Method

The routine examination for the Adult
Heal th Study was supplemented by obser-
vations for the cardiovascular project for
persons aged 30-69 as of 1 July 1958. The
method of examination is, insofar as
possible, matched to that used in Framingham.

The medical histories were taken and
physical examination performed by both
Japanese and American physicians.
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Blood pressure was taken with a mercury
sphygmomanometer and wrap-around-cuff on
the left arm with the patient sitting; 3
independent readings were taken by both
Japanese and American physicians.

A standard 12 lead electrocardiogram* was
taken on each person. The tracings,
recorded by a Sanborn direct writing
machine, were interpreted by one of the
authors who has been in Framingham. A
sample of electrocardiographic records was
sent to Framingham for cross-checking
the interpretations.

From 14 x 17 inch chest roentgenograms
for each person the transverse diameter of
the heart was measured and the percent
deviation was calculated from a standard
computed for judging heart enlargements.
The standard heart size in the study sample

is provided for sex, weight, _ and
10 ’

age,
height values.

For use as an index of obesity the
relative body weight is defined similarly
by the mean values for height and sex.
Clinical evaluation of obesity in 4 grades
was also recorded by the physician.

Serum cholesterol values were determined
for persons aged 30-69 by the method of
Abell et al.

Nonmedical data, including information on
exposure status, occupation, place of
residence, and family composition were
obtained from other records or, if neces-
sary, by field investigation.
avoid bias in the physical examination or
diagnosis, physicians were ignorant of

exposure data.

In order to

The classification of hypertension and
the criteria for diagnosis of cardiovascular
disease were also standardized to obtain
comparability with Framingham. Criteria
for hypertension in this study are identical
with that of Framingham:
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Normotension: All 3 blood pressure readings
pelow 140 mmHg systolic and 90 mmHg
diastolie.

Borderline hypertension: One or more of the
3 readings 140 mmHg or above systolic or 90
mmHg or above diastolic and not included in
defini te hypertension.

pefinite hypertension: All 3 readings 160
mmHg or above systolic or 95 mmig or above
diastolic.

In many studies the definition of hyper-
tension is based on a single reading. The
number of diagnoses of definite hypertension
on the basis of a single reading is esti-
mated to be about 10% larger than the number
based on 3 readings as in this study.

pefinite (or possible) hypertensive heart
disease was diagnosed when borderline or
definite hypertension was associated with
X-ray evidence of cardiac enlargement (10%
or more above the standard), electrocardio-
graphic evidence of left ventricular
hypertrophy or strain, or physical signs of
congestive heart failure.

pefinite coronary heart disease was
diagnosed when definite elec trocardiographic
evidence of myocardial infarction and/or
definite history of angina pectoris
were observed.

Possible coronary heart disease was
diagnosed when possible electrocardiographic
evidence of myocardial infarction and/or
electrocardiographic evidence of myocardial
ischemia were observed. Electrocardio-
graphic criteria for myocardial infarction
and myocardial ischemia are given in detail
elsewhere, 11

The accuracy of diagnoses depends on the
interpretations of electrocardiograms and
the medical history. Prior to the present
analysis, all electrocardiographic tracings
were re-reviewed by one of the authors,
independently of the first interpretations

FEmE: 3PomENEF TXTHREHT
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which had been made day by day. Inconsist-
ent interpretations were corrected. The
medical histories seem of dubious relia-
bility since they depend both on the
knowledge of the patient and the diligence
of the examiner. In fact, reported
histories of infarction or angina pectoris
numbered 25 in those examined during the
first year but only 10 during the second
year. This difference is unlikely on the
basis of chance alone (P=1-5%). While the
difference may reflect an actual change in
the freguency it seems more likely to be an
artificial difference introduced by change
in methods of history taking during the 2
years covered by this cycle of examinations.

RESULTS

The results of the first cycle exami-
nations are presented, subject to certain
assump tions described in the previous
paragraphs. That 1is,
groups were combined throughout this report

the 4 comparison

assuming that radiation effects were
negligible; the analysis was, of necessity,
confined to those examined, assuming that
respondents did not differ from nonre-
spondents, at least with regard to the
factors discussed.

Number of persons with hypertension and
cardiovascular disease, by age and sex, are
shown in Table 4a. The prevalences, as
shown in Table 4b, obviously increased
sharply with advancing age. Definite
hypertension increased more at older ages
than did borderline hypertension. At
younger ages hypertension was more frequent
in males than in females. Sex differences
in the prevalence of definite coronary
heart disease (greater in males) and
valvular heart disease (greater in females)
also were significant

For a comparison with Framingham data
diagnoses on the basis of electrocardio-
graphie evidence of myocardial ischemia
alone were excluded and the adjusted
prevalences were computed for the age
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distribution of the Framingham sample
(Table 5). Assuming no differences in the
examination procedures or in the inter-
pretationof data, the Framingham population
has a prevalence of coronary heart disease
3 to 4 times that of the Hiroshima
popula tion.

Data on blood pressure, serum cholesterol,
body weight and heart size are shown in
Tables 6 and 7 where both mean values and
the percentages of extreme values are
In addition to the well known
increase of blood pressure levels with age,
sex differences (higher in males) are found
in the younger age groups. Serum cho-
lesterol values increased remarkably with
advaneing age in females but slowly in
males. Sex differences in body weight and
heart size reflect bodybuild differences
characteristic of the sexes. As mentioned
before these values were rephrased in terms
of percent deviation from standard to
eliminate the effect of bodybuild dif-
ferences, Thus, relative weight and
relative heart size may be interpreted as
indexes of obesity and of heart enlargement,
respectively. Heart enlargement with
advancing age appears to be indicated in
the relative heart size data. The phy-
sician's subjective evaluation of obesity
was recorded and compared with relative
weight but, since they are closely related
(Table 8) only the relative weight was
utilized in this report.

presented.

Intercorrelations of 5 factors are shown
in Table 9. The intercorrelations are not
very high except for systolic and diastolic
pressure,

Table 10 shows the ratio of observed to
expected coronary heart disease for various
levels of related factors. For example,
the first panel indicates that the preva-
lence in males aged 40 and over with
systolic pressure >180 mmHg is 1.8 times
the average prevalence,
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As expected, the prevalence of coronary
heart disease increases with elevated
systolie pressure, diastolic pressure,
cholesterol (in males but not in females),
body weight, and heart size. Some of these
relations arenot significant statistically,
but at extreme levels, the number of cases
of coronary heart disease is quite small.
The data are at least consistent with
strong relationships between the prevalence
of coronary heart disease and the various
factors, with the single exception that in
females the prevalence of coronary heart
disease does not increase with cholesterol
level.

Further analysis suggests that the ratio
of observed to expected or relative
frequency of coronary heart disease for the
combined levelsof 2 factors is approximate-
ly the product of the relative frequency of
each factor. For example, for men aged 40
or over, with systolic pressure of 190 mmHg
and relative body weight + 10%, prevalence
of coronary heart disease may be predicted
as 1.8 x 1.7 or roughly 3.1 times the
average prevalence. That combinations of
factors would affect the relative frequency
of coronary heart disease in such a mul ti-
plicative fashion seems reasonable but, of
course, is not well demonstrated by the
present small samples. The combination of
systolic and diastolic pressure is an
exception to the multiplicative rule
presumably because they are so closely
correlated.

In the follow-up investigation incidence

can be correlated with various data observ-
ed before development of the disease and
then, tables like these would be directly
useful to study temporal relationships.
The tables here, based on cross-sectional
data, imply nothing about time seguence and
must be interpreted with caution. High
prevalence in a certain classification does
not necessarily imply high risk of develop-
ment of disease.
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Reports from Framingham “6 include tables
similar to those presented here but show
the incidence of coronary heart disease,
namely, the ratio of the number of new
cases to the number of persons at risk.
Ignoring the difference between incidence
and prevalence, corresponding data are
presented in Table 11. Trends are con-
sistent between Hiroshima and Framingham.

Sociological factors also are important.
Occupation is recorded for each person.
Table 12 shows the observed prevalence of
coronary heart disease for persons in each
occupation classification but cases are so
few that no definite conclusion is possible
from this table.

Rather interesting relations may be
observed in Table 13 where, for each
occupational class, the percentages .of
cases having high systolic pressure, high
cholesterol, etc. are shown. For the 3
major categories; B (Clerical workers),
C (Craftsmen and factory workers), and E
(Not in labor force) the following rankings
by the levels of factors were found. For
example, the abbreviation E > C, means that
Class E has higher values than Class C.

Systolic Pressure WU HA LT
Diastolic Pressure i 5EHH M+
Serum Cholesterol
Relative Welght
Heart Size

FEL T £ 1 3
Lo K & &

The relations for serum cholesterol and
weight are statistically significant in
both sexes. The higher prevalence of
coronary heart disease in Groups A and B
over Groups C and D may be explained by
this difference in obesity and cholesterol
levels.
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In Tables 14a and 14b the prevalence and
number of electrocardiographic abnormalities
are shown for those with hypertension,
hypertensive heart disease or coronary
heart disease. FEach age and sex group has
an excess prevalence of electrocardiographic
abnormalities in persons with cardiovas-
cular disease. Also, reviewing the table
vertically, increasing prevalence with
advancing age is found in the persons with
or without hypertension.

Table 15 shows all electrocardiographie
abnormalities diagnosed in the first cyecle
of examinations for the Adult Health Study.
More than one abnormality may be observed
in each person. The table, therefore,
provides the number of abnormalities. The
diagnostic criteria of specific electro-
cardiographic abnormalities of the New York
Heart .\ssociutionl2 are applied with some
modification, 11

SUMMARY

A long-term follow-up investigation of
cardiovascular disease was organized
primarily as an intensive substudy of the
ABCC-JNIH Adult Health Study and secondarily
for epidemiologic comparison with data on
the Framingham, Massachusetts, population.

The sample is the Adult Health Study
population and consists of 13,000 males and
females in Hiroshima.

This report provides the prevalence of
cardiovascular disease in the first cross-
section examined during 1958-60 together
with certain information on related factors,
which may be summarized as follows:

1. The overall attrition rate was 25%; 15%
was caused by death or migration before the
examination and 104 by refusal to partieci-
pate. No significant difference was found
in the blood pressure levels between the
nonrespondents and the respondents in
comparison with results of prior exami-
nations at ABCC.
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2. The prevalence of various cardiovascular
diseases was analyzed by sex and age.

The prevalence of hypertension, hypertensive
heart disease, coronary heart disease, and
valvular heart disease increased with age
in both sexes.

Definite hypertension, hypertensive heart
disease, and coronary heart disease became
more prevalent than borderline hypertension,
possible hypertensive heart disease, and
possible coronary heart disease at the
older ages.

Definite and borderline hypertension were
both more prevalentinmales than in females
below 50 years of age. The prevalence of
definite coronary heart disease was sig-
nificantly higher in males than in females,
whereas the reverse was true for the
prevalence of valvular heart disease.

The prevalence of coronary heart disease
was very low, especially below age 50. The
age-adjusted preva'lence was about 1/4 that
of the Framingham population in both sexes.

3. The analysis also extended to relation-
ship of blood pressure, serum cholesterol,
body weight, heart size, and occupation,
with the prevalence of coronary heart
disease for the sample over 40 years of age.

The mean and percent frequency of the cases
with extreme values for these factors were
presented by sex and age, The serum
cholesterol level increased significantly
with age in females but not in males.

The prevalence of coronary heart disease
increased with the elevation of systolic
and diastolie blood pressures, serum
cholesterol levels (in males only), relative
body weight, and relative heart size.

The prevalence of coronary heart disease
was further increased by a combination of
these associated factors.
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The occupation, as a socioeconomic factor,
has no definite association with the
prevalence of coronary heart disease.

4. The prevalence of electrocardiographic
abnormalities was evaluated for groups with
hypertension, hypertensive heart disease,
coronary heart disease, or valvular heart
disease, and also for the group with no
cardiovascular disease. The prevalence of
major electrocardiographic abnormalities
was significantly higher in groups with
cardiovascular disease than groups without.
The prevalence of electrocardiographic
abnormalities increased with age in the
group without cardiovascular disease.
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TABLE 1| STUDY SAMPLE AND PROPORTION EXAMINED BY AGE AND SEX
®1 FHENROFH - ENFGH I UZRE

b
(¥4

L i

A B c 0 €

SEX AGE ;Ti??¥ DECEASED  MOVED REMAINING EXAMINED “Z;:“ “::;“
1% i firs 1 A 78 e i HEH TiEH e W
20-29 831 28 180 842 527 .83 .82

30-38 877 3o 13 774 728 .83 .94

MALE  40-48 801 33 54 714 619 .17 .87
& 50- 59 1071 107 45 919 813 .76 .88
BO-B9 934 164 29 741 B49 .70 .88

70+ 424 172 12 240 220 .52 .82

TOTAL 4f 4938 535 373 4030 3554 .12 .88

20-29 1161 13 148 894 848 .13 .85

30-39 2108 49 182 1877 1745 .83 .83

FEMALE 40-49 1471 38 55 1377 1202 .82 .87
% 50- 59 1822 108 18 1538 1414 .78 .88
60-88 883 80 42 851 758 .71 .88

10+ 563 170 23 aso 293 .54 .84

TOTAL &f 808 475 526 7087 8260 .77 .88
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TABLE 2 NUMBER OF SUBJECTS BY BLOOD PRESSURE DATA FOR 1854-56 AND 1958-60

#2 194 -56fFEE £ 1958 -60FZE &l U € A2l e Bl 4 &

1954-56 EXAMINATION 1954 - 56 2%

1958-80 EXAMINATION

BORDERL INE DEFINITE 3
A
1958 — 60 fF 2% NORMOTENSIYE . yPERTENSION HYPERTENSION 01 *
o
ERmE EmoAnE ELSfE at
F 4 (F
NORMOTENSIVE (ERILTE 1208 103 > 391
BORDERLINE 0 fite % 8% afn [
HYPERTENSION 166 107 a7 310
DEFINITE AR B 2 0 a5
HYPERTENSION 40 65 93 198
TOTAL il 1412 215 142 1829

x2/n = 0.702
TAge at 1958-60 examination 30 and over,

sexes combined.
IR -UEBEHNERMIWVFILEDLED, B

TABLE 3 PREVALENCE OF HYPERTENSION IN PREVIOUS EXAMINATION
AND RESULT OF CONTACT FOR 1958-80 ADULT HEALTH STUDY

£3 VHioBEICZHT2EMIEDAHF & & 11958 - 601
BN Bl PO 8 2 4 a8 B A 0

SUBJECTS WITH HYPERTENSION IN PREVALENCE PER
RESULT OF CONTACT IN 1958-60 PREVIOUS EXAM. PREVIOUS EXAM.

LI se 2t LIy o s wg L2 K .‘GF__”,JU__S_,TED
1958 ~G0E - &1t A MO _CLOHAHRE  HUAENE FRILERWS
MALE FEMALE MALE  FEMALE MAL FEMALE
% i L) i = i
DECEASED ¥ C 53 31 13 Is 62 48
NOT EXAMINED JE-238 37 53 12 15 3z 28
EXAMINED : @ 7789 1179 218 234 28 20
MIGRATED &= & 20 37 3 3 is &
TOTAL at B89 1300 264 267 e

AVERAGE TH - - - a0 21
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TABLE 5 PREVALENCE OF CORONARY HEART DISEASE HIROSHIMA AND FRAMINGHAM
%5 1Rk ¥ kO Framingham 12 4 (3 3 28 SONR 1k O WSS O 4 5

AGE HIROSHIMA L5 FRAMINGHAM®
i @ MALES FEMALE % MALE 7 FEMALE %
(Per 1000 %7 )
30-38 1 o 6 2
40-48 3 2 9 10
50- 59 14 8 59 23
AVERAGEss T13 5 3 22 1

sfrom 1957 report,® Table 3. WTFOEE* NN E
seAge distribution adjusted to Framingham.
Framingham 2B S3FEFHIHLTESE

TABLE 6 BLDOD PRESSURE, SERUi-EﬂﬂLESTERBL. WEIGHT AND HEART SIZE, MEAN
AND STANDARD DEVIATION BY AGE AND SEX

£6 mE, mIVAFo—Lil, RESLVLEOKE EOFH L
BRERE, e L UEN

MEAN YALUE AND STANDARD DEVIATION ‘FH9fli & & UFHE i

AGE EXAMINED =
31:: ﬂ-'.sm 2B EY ;;:;gtlllg up’;sssTsnuLnizc pun:gg:nm. el G A "_“” SAZE
W4 1 . HERELE mifaLraFo—n 41l LEOKAS
(mm HE) (mm HEg) (mg %) (Pounds ) » K (mm)
20-29 527 126112 B0t 4 - 1114 122812
30-39 128 125512 a1t B 15034 12018 12211
MALE 40-49 819 132421 85110 157435 121418 129113
% 50- 59 813 141425 87412 15734 118418 132414
80-569 649 150127 gatiz 160t35 11317 133%13
70+ 220 15728 8711 - 105516 132215
’“"‘f,_"j,’_:”* 3554 132 83 155 e 128
20-29 B48 121+ @ 78t 3 - 10614 115¢11
30- 38 1745 122111 got 5 152432 10718 118412
FEMALE 40-489 1202 131+19 gat o 16135 11018 125&12
& 50- 59 1414 141425 BEL11 17738 10519 127413
§0-89 7158 153127 gattl 179438 100t18 128113
70+ 283 igat29 gatiz2 - g3t1s 12014
":f;}s“ 6260 130 82 163 105 123
tFootnote Table 4.
k4 WireH

itransverse diameter measured from chest roentgenogram.
BEL Y »BRCE-THMELALRESE
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TABLE 7 BLOOD PRESSURE, SERUM CHOLESTEROL, WEIGHT, AND HEART SI1ZE, PERCENTAGE OF EXTREME VALUES

BY AGE AND SEX

£7 MmE, MiEzLbAFo—I, hEs L ULEO RS S OMIELEO T 9L
Tl £ U
PERCENTAGE WITH EXTREME VALUES HRif % i @ § 5 4

SYSTOLIC DIASTOLIC S ERUM RELATIVE RELATIVE |

SEX AGE  EXAMINED PRESSURE PRESSURE CHOLESTEROL  BODY WEIGHT! HEART SIZE!
1 iF- i EREU LA I I I PEEMNE Mo LAFo—u  HdiEE  LEoidgks s
=140 =160 =180 =80 =100 =110 =180 =200 2220 =5% =210% =!5% =5% =210% =15%

20-29 527 10 2 0 3 1 1 - - N T 6 L 7 a

30-39 726 11 2 0 7 2 0 1B 8 4 25 18 9 15 4 1

MALE 40-48 618 2B 11 5 24 12 5 25 12 5 34 24 16 20 B 3

H 50- 59 g13 42 21 9 32 18 g 23 10 5 a2 s 28 11 5

50-69 649 57 34 17 36 18 8 23 12 § 27 A8 10 30 15 5

70+ 220 73 43 21 39 1§ 6 - - - g 1o 6 29 18 7

“"F;;;ET 3554 23 10 4 s 7 3 21 10 5 26 17 10 21 8 3

20-28 848 a 0 0 1 0 0 - - - 21 12 6 18 8 1

30-39 1745 7 1 0 6 1 0 17 7 i 25 18 11 15 4 2

FEMALE  40-49 1202 15§ 5 2 18 6 3 26 13 5 3 25 18 22 71 2

& 50- 59 1414 42 21 10 23 14 5 44 25 12 33 24 i@ 24 9 3

50-64 758 83 31 17 38 17 7 45 25 13 4l 21 14 27 12 5

70+ 293 78 52 33 38 .21 8 - - - ar a2 g 32 12 5

%
“”ﬁfﬁfs 6260 18 8 4 13 5 2 28 t4 s 27 18 12 e 72

frootnote Table 4.
EAHESH

tper cent deviation

s b 5o i % g #

from the standard.

TABLE 8 NUMBER OF SUBJECTS AGE 30-69 BY GRADE OF OBESITY AND RELATIVE WEIGHT

#8 30-69Fox REDIBHE & BHAWAE® REF
MALE 5 FEMALE it

A AR ORES S+ ik T

R R E RELATIVE WEIGHT fHA B4 & RELATIVE WEIGHT fH &4 T
JE i i <5 5-9 10-14 15+ T“;“L <5 5-9 10-14 15+ TDIFL

-] [

0: HNOT OBESE Ik AL 1314 138 105 57 1614 2340 202 80 36 2658
1: SLIGHTLY OBESE fEFEE o Ik 27 37 47 87 198 149 137 133 183 602
2: MODERATELY O0BESE rjs &/ ob B 1 4 7 62 T4 7 18 a3 267 325
3: MARKEDLY OBESE 3 L WL 0 0 i 11 11 1 i 0 63 64
TOTAL i 1342 179 159 217 1887 2497 357 246 549 3649

¥?/n=0. 707  di=g x*/n=0.87%  di=s
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TABLE 9 BLOOD PRESSURE, SERUM CHOLESTEROL, WEIGHT, AND HEART SIZE,
INTERCORRELATIONS, SUBJECTS AGE 40 AND OVER

£9 AWFLDEoMREF-ZSHAME, Mzl AFo— L,
FESLUCLEO A S 2OHEMME

FACTORS R CORRELATION WITH

8 e SYSTOLIC DIASTOLIC CHOLESTEROL WEIGHT HEART SIZE

HEmnE EREMAE sLAaso—nfi B8 LROKzE

SYSTOLIC PRESSURE  MALE = - 0.64 0.04 0.14 0.17
WL A L TE FEMALE %« - 0.850 0.08 0.14 0.08
DIASTOLIC PRESSURE MALE = 0.54 - 0.04 0.17 0.13
EREAE FEMALE ¥ 0.50 - 0.10 0.15 0.08
SERUM CHOLESTEROL  MALE 5 0.04 0. 04 - 0.20 D.12
el LAFo—nfll FEMALE % 0.08 0.10 - 0.18 0.08
RELATIVE WEIGHT MALE L 0.1¢ 0.17 0.20 - 0.08
e I FEMALE «£ 0.14 0.15 0.18 - 0.08
RELATIVE HEART SIZE MALE 7 0.17 0.13 0.12 0.08 -
LROBHHRES FEMALE #« 0.03 0.08 0.08 0.09 -

TABLE 10 RATIO OF OBSERVED TOD EXPECTED CORONARY HEART DISEASE FOR VARIOUS LEVELS OF
RELATED FACTORS, AGE 40 AND OVER

£10 PSR O & AR &1 5 ERNIRYE-CRRA O BLEE G & TR & DM H; Fad0+ Ll E

SYSTOLIC PRESSURE RELATIVE WEIGHT

SEX SR 16 T TEST SEX 1k 0 4 0 TEST

i <140 140-158 tgo+ IEE 1% <0 0-19 E
MALE " 0.8 1.2 1.8 * MALE ) 0.8 1.0 1.7 SUGE.
FEMALE « 0.7 1.0 1.8 * FEMALE & 0.5 1.8 1.6 se

DIASTOLIC PRESSURE RELATIVE HEART SIZE

SEX Jif 5 48 1 T TEST SEX Lol o fE R K 5 B TEST

i <90 g0-g98 oo+ R % <0 0-9 1o+ HEE
MALE % ooo0.8 7] 1.2 - MALE ®Woo0.8 1.0 1.8 =
FEMALE & 0.7 1.4 1.9 s FEMALE % 0.8 1.2 2.4 s

SEX ?ﬂf:iu: pciu-:wsliﬁu; TEST SEX DI:::TES DAOBEYER ey

% <160 150-103 200+ (EiE % PR WRR Bz
MALE W 0.7 1.2 1.9 = MALE 0.9 2.1 i
FEMALE & T2 1.0 0.9 - = = =

ee Significant at 1% level. | %O kRTEE
o Significant at 5% level. 5%NKETHE
Sugg. Slgnificance is suggestive at 10% level. WHOKXBETHEEYRWMENS
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TABLE 11 INCIDENCE OF CORONARY HEART DISEASE FOR VARIOUS LEVELS OF RELATED FACTORS,
FRAMINGHAM DATA, AGE 40-58

211 MEEREOZ AR BT A EEIIRME LS 0L, Framingham &, F#40 -59F

LVH among those W1 N FHHE 7 o DL A8 5 o

glood Pressurel IIE Definite Hypertension i3 7L 0K
HYPERTENSION
pal ND POSSIBLE  DEFINITE
SEX NI:II‘NI|.AL L SEX i LVH LVH
i iIEWF BORDERLINE DEFINITE 1 EOERAL ELERX W A 7
i 1A i AEWEO OV L ER R
MALE B 0.60 1.04 1,59 MALE % 0.85 1.60 2. 21
FEMALE & 0. 32 0.88 1.87 FEMALE %  0.82 0.77 2.53
Relative weightf Mtk ®E serum gholesterol il L &7 o— ik
SEX % <0 0-12 13+ SEX 1 <210 210-244 245+
Bl E
MALE A ©. 3 —_— T MALE % 0,51 0.80 1.867

1 - 7
ARESMA0702 FEMALE %  0.71 0. 97 1.13

tcomputed from Tables g ar 8 in 1961 report, ©
ORI ESIE NS nHEB A1 K6 & 5.

icumputed from Table 9 in 1957 report,® data for females unavailable.
57 EGEN ORI LSS, WF T 2REHL & .

TABLE 12 PREVALENCE OF CORONARY HEART DISEASE BY OCCUPATION AND SEX
#12 EEIRME-CREO FARE; BES L UL

AGE MALE % FEMALE %t

i #h A+B c+D E AtR c+D E
40-59 1.0 0.8 2.2 0.6 .
g0+ 1.2 0.8 1.0 0.8 i

=

Professional and technical workers; managers and
officlals. HMIAY, HETMBEREEE, THMNRRESS

clerical workers and sales workers. #HESE, RALEMKESR
craftsmen, production process workers.fEfET, S/ TREEES
Farmers and fishermen. B0, @RHEHFH

Not In labor force. ZEH{@EAN

m O O @
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TABLE '3 AGE ADJUSTED PERCENTAGES OF EXTREME VALUES FOR RELATED FACTORS,
AGE 30 AND OVER, BY SEX AND OCCUPATION

#13 HAEHEOBELIEOERITEAT$; 0FLE, 5L UCREN

PERCENTAGE WITH EXTREME VALUES BEz@zETH062%

occuPATION EXAMINED :;iggt:tg DplnlcssTsnulnltc cnnfsgg:nm R:EL:GIH‘:Ei u‘EEila‘rnsleu:
E=3 ZEAU QEMOE EEMAFE AL 2Fo—A HEANER LROBENMKEE
~140 =150 >9%0 100 >180 >200 >S5 >1h. >8 =10
MALE B
A 503 a3 18 25 13 25 14 38 28 23 7
B 7886 3z 14 24 12 27 13 13 23 20 (]
C 810 35 17 25 13 18 ] 24 15 28 10
0 159 33 15 22 10 19 10 28 15 31 15
E 230 a7 22 28 15 24 R 26 17 21 9
FEMALE
A 174 24 13 15 10 34 23 30 19 14 5
B 520 29 14 22 9 34 15 35 286 18 5
& 400 32 15 20 1" 29 17 28 15 24 ]
o 155 24 10 13 7 24 13 28 19 30 17
3 3253 28 1a= 20 8 31 17 30 21 21 1

see footnole on Tatle 12
E2OBEEE

:Per cent deviation from the standard.
BEssoRBELTFH.

TABLE 14a PREVALENCE OF ELECTROCARDIOGRAPHIC ABNORMALITIES RELATED TO
CARDIOVASCULAR DISEASE BY SEX AND ABE

£lda  SNLOGIKAT R OB &Ll ASE L o BE; Ml L OEME

HYPERTENSIVE

HYPERTENSION HEART DISEASE

SEX AGE L i L 4 o M e J
MR NONE BORDERLINE DEFINITE  POSSIBLE  DEFINITE
- # Wl Rwossio WELLO

Prevalence of Major or All Abnormalities (per 100)
HENDREZLERMNEHOME (10040)

30-39 5 14 3 13 24 s 33 50 - -
MALE 40-49 5 21 12 38 21 54 31 62 g9 100
% s0-s8 8 23 " as 271 60 31 10 57 88
80-89 12 3o 18 s 42 64 49 59 80 92

70+ 22 a2 22 i 38 80 50 63 78 97

30-38 3 g 7 19 21 42 - - - -

FEMALE 40-49 ‘ 14 g 19 27 52 45 50 50 80
% s50-58 7 19 8 33 38 57 55 79 17 87
60-69 14 27 24 43 35 58 47 B3 69 B4

70+ 15 28 25 38 0 8l 75 100 80 8%
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TABLE 15 ELECTROCARDIOGRAPHIC FINDINGS BY AGE AND SEX
£15 RELEHMEOFERS & EHNFHE

FINDINGS CODE MALE % FEMALE %
. s5 20~ 30- 40- 50- O- 20- 30- 40- 50- §O-
% 20 39 49 30 s "" 20 33 49 58 gn 70F

ABNORMAL SINUS RHYTHM

" tc 4
o c 47 64 S8 93 65 20 57 147 91 08 43 11
WANDERING PACEMAKER OR NODAL ESCAPE as o b H o W =Ry @ P
R—RA A= —FaE - 12N
NODAL RHYTHM

3 s F weEmvE wE & W & el 2 1
5 1 .

s

SUPRAVENTRICULAR EXTRASYSTOLE, OCCASIONAL T L et e e SR b

Mg S & RE VR PG

SUPRAVENTRICULAR EXTRASYSTOLE, FREQUENT
OR BIGEMINAL Th R o = LEe e L s T My =
MUSE & 7213 CBRIRTE ) b1 SR AL A
VENTRICULAR EXTRASYSTOLE, OCCASIONAL
R 58 3 5 oL S 1 A SR

VENTRICULAR EXTRASYSTOLE, FREQUENT OR

Bb 4 8 7 14 24 10 5 20 18 13 18 7

MULTIFOCAL T T S N T T R
MSE S 7212 2E L L EE SR

PARASYSTOLE OR PRASYSTOLIC RHYTHM LGBl . . p W mil M e s % N W &
MNEtks L URESIEIR o= xb

A~V DISSOCIATION OR IDIOVENTRICULAR RHY THM

FEmEz -2 LEEHNA®R SUPE = =m0 = sE 2 om: o= ow o oan =
PAROXYSMAL SUPRAVENTRICULAR OR VENTRICULAR i 5 5 @ w2 B O oam Fow s
TACHYCARDIA ZfEiE L= L8R

lﬂ;;;:ﬂ;;sﬁ[LLlTlﬂ! OR FLUTTER T
YENTRICULAR FIBRILLATION OR FLUTTER Sk stmam £ » = e
oL S5 48 4 8H

SINOATRIAL BLOCK OR SINUS ARREST Phe Zon b b d ow e R el

HWE 7o, 72 EBE

INCOMPLETE A-Y BLOCK, NO DROPPED BEATS
LEREREEFEEHEVFRERETO » 7
INCOMPLETE A-v BLOCK, DROPPED BEATS

20b 68 18 12 20 20 1O 8 24 13 32 17 112

LENEE S TREBET T, 7 2 : = EFs T = =
COMPLETE A-V BLOCK it s IAEELEY . . W o 5 m .
SEBETC 7

LBBE

KW, 2 i Lo 15 - R R
REBB, COMPLETE g0a 2 2 4 21 18 12 - 11 7 28 31 13
HetiW7a ., 2

ARBBB, INCOMPLETE 108 9 e 14 10 7 2 3 i = 2 . 4

TetiM7vo 7

RS'R IN ¥V, WITH NORMAL QRS DURATION
Vi1 3 EEQRSHIEZE SRS R

1-¥ BLOCK UNCLASSIFIED

i amszhtw IO LEATR 7
PROLONGED Q- T (Q- T/R-R>0.425)
Q-TER

SHORT P-R WITH NORMAL QRS

8¢ 14 21 21 28 33 V2 1V I8 27 431 28 11

6002 2 1 2 2 1 2 » = = 2 = =

xo0b 21 9 17 48 58 27 14 489 59 130 10& 52

E®ZQRS £f£580P-R P B E & E= R R O B e
\'V.PP\;’;E:;D“.E g8 = 3 & 2 = = = 4 2 2 = =
g;ﬂ;?ﬁll P WAYE 7008 A 1 5 6 5 2 e A 5 B ? =
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FINDINES conE MALE FEMALE &
wE <= 20- 30- 40- 50- §0- 20- 30- 40- 50- 8O-
% 26 33 49 s9 83 %% 20 38 4s s es '°°
QRS HIGH VOLTAGE (2) B00b 39 40 80 109 71V 24 22 47 71V BO 19
QRS M@ E
LYH (3) go0a 1 4 % 27 82 26 5 16 B3 44 44
EEEX
LYS (4) Xo00a - - 2 190 1o 3 = = 3 2 3
EFEX
RVH
vyooa = 2 2 = = = 2 o bl 2 2
HERKL
NONSPECIFIC ST DEPRESSION (5)
= 10002 1 1 5 4 7 2 27 51 94 92 23
FFRMSTIRT
MONSPECIFIC T ABNORMALITY (6)
ot 20003 5 & 11 29 2 10 3 3 4 1 1
ey T RE a
NONSPECIFIC T ELEYATION (7)
26 21 3§ 3§ Iz ¥ 5 2o BT RSl =
JEFEROYT i B
TALL T WAVE (8) g 4 W g A s % sl #
T i 19
MYOCARDIAL |SCHEMIA (9) j000a _ 1 2 | 4 1 . 1 7 5 5
L % 1 1
MYOCARDIAL, INFARCTION 50002 R ; i " 2 4. ) ; - 5 A
AL % 18 A
LOW YOLTAGE OF QRS
= goona = = = = 2 = 1 2 1 - -
QRS EA (L%
PROMINENT POSITIVE U-WAVE (2 mm) 9 S ass s e w3 S T
UK (2
NEGATIVE U-WAVE S & = W 2. S ok . g S
EitU
DEXTROCARDIA Wl = B st G = 6 Y ESY B
LWL
MARKED LAD (MORE THAN -30“) G000b 4 3 7 23 23 w1 8 9 12 22 |
M el (—30 BLk)
MARKED RAD (MORE THAN +i10%) . L I
ERofMEl (+110° L) TAESS ! ! ! 4 5 3
(1) 0-T/|R-R>0.425
(45 mm for agecsd 40F il 45mn
(2) sy, + RV, > (40 mm for age 40-58 40 - 69F 40mm
(35 mm for age>70 TOFLE A5 mm
(3) 0RS high voltage with ST/T abnormalities in left precordial leads.
ENRB IR o 2 AST - TRM &M S QRS W=
(4) ST/7 abnormalities without QRS high voltage in left precordial leads,
AT e S QRS BAME XA b 2 VST /T RE
(5) > mm in any lead. v HA0RKT1Imkl k
(6) Flat or slightly inverted 1 in any 3 |eads.
ulnamaomﬁﬂﬁ' #HET u: SRl 2 R EEE BRI
(7) mm in ILimb lead or mm in precordial l|ead.
ﬁﬁarzmur**um%ﬁarzmul
(8) >5 mm in limb lead or >15 mm In precordial lead.
B8 M CS5mll F2 2 2 INAEHE Cl5mll |k !
(8) coronary T without aonormal Q.

BAELQEFEbLERT
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