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Tt — ABCC &&#lE KB 1950-59

MULTIPLE CAUSES OF DEATH STATED IN MEDICAL CERTIFICATES
PHECRKRHEINL-EETER

BACKGROUND

The World Health Organization (WHO) in
1947 suggested that multiple causes of
death be tabulated in order to maximize the
use of information concerning cause of
death as stated in medical certificates. ]
Official vital statisties are primarily
concerned with the underlying cause of
death, whiech serves as an important
indicator in the field of publie health,
and information stated in medical certif-
icates, regarding illness other than the
underlying cause, 1s given only scant
attention. However, it is becoming
inecreasingly apparent that since a large
proportion of deaths involve multiple
chronic illnesses, tabulations restricted
to a single cause of death are less than
completely adequate for public health
purposes. It is only recently that
tabulations of multiple causes of death
have begun to be made available. Although
some attempts at suech tabulations have
been made in various countries, especially
the United States, England and Wales,
and West Germany,z'4 a satisfactory
methodology for the tabulation of multiple
causes of death has not yet been developed.

In Japan, an extensive trial of the use-
fulness of multiple cause tabulations was
made by Dr. Fusa Ueda of the Division of
Health and Welfare Statisties, Ministry of
Welfare, D using 44,255 death certificates
submitted to the Tokyo City Authority in
1955. This study revealed that multiple
cause tabulations are useful for the study
of certain illnesses, especially nonfatal
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ehronic diseases, but also that they are

costly and difficult to prepare.

The purpose of the present report is to
discuss the usefulness of multiple cause
tabulations from the point of view of
application to the NIH-ABCC Life Span
Study.6 There is no attempt to develop the
me thodology of multiple cause tabulations,
as these relate to the field of vital
statistics. sinee the Life
span Study depends primarily on medical
certificate diagnoses,

However,

it is important to
elucidate the usefulness of multiple causes
as stated in the medical certificates.

The significance of information regarding
The
degree of applicability of such information
to the actual analysis of data in the Life
§pan Study needs to be elucidated and
cerystallized.

secondary causes merits discussion.

In the study of secondary
causes, emphasis has usually been placed
on the applicability to certain biological
questions. This is the primary interest

of the present paper also. However,
which will

also invite attention.

certain methodological aspects,
bhe discussed later,

The most important biological aspects
of the use of secondary causes would seem
to be:

To study multiple, concurrent diseases;

To learn of the presence of certain
diseases or conditions which typically
do not appear in the primary tabulations
beeause they are usually associated with
other causes which traditionally take
precedence;

To obtain better estimates of the
frequency of significant diseases whiech
may be under-represented in the primary
tabulations because they are sometimes
accompanied by other morbid condi tions
whieh in
physicians are more nearly related to the

the judgment of attending

immediate cause of death.
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TO STUDY MULTIPLE, CONCURRENT DISEASES

A primary subject of interest in the
application of secondary causes is the
study of relationships among multiple
diseases stated therein.
deaths result,
but from the workings of

A majority of
not from a single cause,
a complex mech-

Even when the
cause seems to be fairly elear cut and
specifiable, as in accidental deaths,
but after
usually develop rather

anism of multiple causes.

those who die not immediately,
some interval,
complicated pathological changes, some of
which may contribute directly to the death.
In the event of an acecident occurring to a
person who already has an underlying
the situation will be
Death often oeccurs due

to multiple pathological changes which

chroniec disease,
extremely complex.

develop directly or indirectly from the
original disease, i.e.,
cause as defined by the WHO.

the underlying

in whieh the under-
lying cause is selected for primary
tabulation, is quite effective in achieving
comparability of statisties from various
countries or distriets. However, from a
medical point of view, it is eclear that
the underlying cause frequently will
inadequately reflect the disease which was

The present system,

most important in contributing to death.

Study of the cause of death should,
ideally, incorporate study of the whole
sequence of diseases which finally culmi-
nated in death. For this purpose detailed
information obtained from hospital records,
together with postmortem findings, would
be necessary. such data are not
usually available except for population
groups so specialized as not to be suscep-
tible of generalization. For general
population studies there seems to be no
better source than the secondary causes
stated in medical certificates despite the
fact that the known deficiencies in death
certificate diagnoses make it difficult
to interpret resul ts.

However,
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To Learn of the Presence of Certain
Diseases or Cconditions which Typically do
not Appear in the Primary Tabulations
because They are usually Associated with
0ther causes which Traditionally Take
Precedence

The present method of selection for cause
of death is grossly inadequate for the
representation of diseases such as diabetes
mellitus or hypertension. Diseases which
progress only slowly, over long periods of
time, playing only contributory roles in
causing death, hardly ever appear in
offieial vital statistics, despite the fact
that they do account for a very large
fraction of the care given to patients
by physiecians.

To Obtain better Estimates of the Freguency
of Significant Diseases which may be Under-
represented in the Primary Tabulations
because they are sometimes Accompanied by
0ther Morhid conditions which in the
Judgment of the Attending Physicians are
More Nearly Related to the Immediate
cause of Death

When deaths are classified by a single
cause it often happens that ignificant

are omitted from the tabulation For
example, in the case of a woman with cancer
of the cervix with bladder involvement, who
dies in uremic coma, cancer of the cervix
ordinarily would be selected as the cause
of death. 0On the other hand if at the
time of death a person has both cancer of
the stomach and advanced tuberculosis, it
is diffieult, and almost arbitrary, to
determine which cause actually played the
major role in causing death. In such a
case, selection of the underlying cause
will depend on the impression of the
certifying physician. One of these two
important causes will be omi tted from the
routine tabulation, Therefore, it seems
essential to study secondary causes shown
on the ecertificates to obtain more accurate
knowledge of the true frequency of such
significant disease,
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With respect to the methodological uses
of secondary causes, attention will
be foeused here on the possibility of
utilizing secondary causes as a crude index
of the diagnostic accuracy in a community.
The idea is based on the a priori hypothesis
that better trained or more alert physi-
cians are more likely to exercise great
and therefore
it is assumed that the frequency of entries

care in entering diagnoses,

of secondary cause will be correlated in
some way with the reliability of death
certificate diagnoses. 0On the other hand,
the frequency of entry of secondary causes
will be affected by many factors, such as
the age distribution of the population, or
the type of disease most prevalent in the
communi ty. In distriets where chronic
diseases are quite prevalent, socondary
causes will be entered more frequently
than in distrie
In connection with

ts in whiech these diseases
the entry of
secondary causes, those classified as
Symptoms, Senility, and Ill-defined
Condi tions of the International Statistical
Classifications (ISC), merit brief dis-
Diagnoses in these so called

are rare,

cussion.
Waste basket categories have no impor-
tance per se, but the intrinsie guality of
the
certificates may be judged roughly from the
te basket

As will be seen,

secondary causes entered on the
frequency with which such was
diagnoses appear. such
diagnoses account for almost 50 per cent
of all secondary causes listed in the

present study.

METHOD

MEDICAL CERTIFICATES USED IN JAPANESE
OFFICIAL VITAL STATISTICS

The majority of eountries, including

Japan, employ the standard form of medical
certificate recommended by WHO regulation
No. 1 in order to achieve comparability of

causes of death in various areas.

The medical certificate employed in Japan
has two parts. The cause leading directly
to death is entered in Part 1, Line (a) of
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figure 1, together with the intervening B [ () fizied) & () WML 2ERE D
%

antecedent cause which gave rise to the
B w1 ERE R - 3746 R B BT
cause reported in Line (a) while the under- HZ LAHmMET R R L TkEOMiIZEe

lying antecedent cause is stated last in

sy
—h

the sequence. Any other significant
condition which unfavorably influenced the
course of the morbid process is entered
in Part II.
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INTERNATIONAL ForM oF MEDICAL CERTIFICATE 0F CAUSE OF DEATH

’7 Approximate
CAUSE OF DEATH interval betwesn

onset aud death
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Disease or condition directly
leading {o death * TEY ) gy emt mm s woe shastilee | anlhl S 2
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the underlying cendition last e e R bl s o e

11

(Mher  significant  conditions |
eontributing to the death, but not \ """"""
related to the disease or con- IJ

dition eausing it

+ This dors nol mean the mede of

dying, e.g, heart failure, asthenia, eit.
1L means the diseass, injury, of complica-
tion which camsed death

BB ERER

% B BWLDECE
1 i o iEaE
pEEC USRS arEss () ANKEE - . - . - R

fEEEME DS (Lb) TORE » ¢ -
HERDZ E, T i

LS Lcey zomam - -
i
EOMOTRELENR
FiEE, EEEBME Lo okl © 7 - - B
FribE

i LR

& CEillEER BRSoRCORMERELL
Ske BEE DR, AR LR BOTHE
AHEETIZ L,

WHO regulation No. 1

Article 7 FEach member shall adopt a form of medical certificate of the cause of death that
provides for the statement of:

I The disease or condition directly leading to death, togefther with such antecedent
morbid conditions as may exist, so that underlying cause of death will be clearly
indicated, and

II such other significant conditions contributing to the death but not related to the
disease or condition causing death. The form of medical certificate of cause of
death to be used shall conform as far as possible to the model given in the annex.

(This international certificate is slightly modified for use in fapan)
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Al though detailed rules for selection of
underlying cause are provided in the ISC
manual, - underlying causes can, in theory,
he selected objectively on the basis of
information stated in the medical certif-
However, since selection of the

underlying cause of death depends on the

icates.

order of entry of multiple diseases in
the medical certificate, it will often
happen that an important disease is omitted

from the primary tabulation. The order of

entry is made by the certifying physician
on the basis of his medical judgement, but
it ecan safely be assumed that there are
cases in which certifying physicians enter
illnesses in an incorrect order without
thinking very deeply about it. Following
are examples of typical entries;

ENTRY ON DEATH CERTIFICATE

FE L 35 B Sl i

| (2) PULMONARY TUBERCULOSIS
Wil 5 4
1 CARCINOMA OF STOMACH
A
(a) CARCINOMA OF STOMACH
PULMONARY TUBERCULOSIS

HAE SR

(a3 PUPMDN&RT TUBERCULDSI|S
i &5 4

(b CATCINOMA OF STOMACH
W o

(2) CARCINOMA OF STOMACH
PULMONARY TUBERCULOSIS
R ik

| (a) PULMONARY TUBERCULOSIS AND

CARCINOMA OF STOMACH
MifiiE & £ T %

1 (a) CARCINOMA OF STOMACH AND
PULMONARY TUBERCULDSIS
M B U

These examples show that even such an
important illness as carcinoma of the
s tomach may sometimes be omitted from the
primary tabulation of cause of death.
Actually, as will be shown below, in
the present study there are 172 death
certificates in which both tuberculosis
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UNDERLYING CAUSE SELECTED
ACCORDING TO WHO RULES
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PULMONARY TUBERCULOSIS
Fifi 65 £%

CARCINOMA DF STOMACH
A o®

PULMONARY TUBERCULOSIS
Kl 65 7

CARCINOMA OF STOMACH
H

PULMONARY TUBERCULOSIS
Al

CARCINOMA OF STOMACH
B
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and malignant neoplasm are entered.
Although the majority of such cases were
tabulated as malignant neoplasms, there
were seven which were primarily tabulated

as tuberculosis.

Therefore it seems possible that a
significant amount of important infor-
mation regarding illness might be lost
if secondary causes are not taken into
consideration. One of the major purposes
of the present study 1is to elucidate

this problem.

SELECTION RULES FOR SECONDARY CAUSES
OF DEATH

Secondary causes of death discussed in
this report are classified into two
categories, i.e. complications and contrib-
utory causes, defined as follows:

complications are those causes in the
sequence of events leading directly to
death, ineluding the direct cause of dea th,
but execluding the underlying cause of
death.
causes which properly belong to Part I,
excluding the underlying cause.

Briefly, complications are those

contributory causes are those causes
associated with a death whieh are not in
the sequence of events leading directly to
dea th.
cases, contributory causes are those
causes reported in Part II of the medical

In general, in properly reported

certificate. As mentioned above, compli-
cations and contributory causes dre defined
by entirely different conceptions. In
theory, the diseases or conditions observed
at the time of death are classifiable into
these two categories on the basis of
the medical judgment of the certifying

physician,

Nevertheless secondary causes are
often incorrectly entered on the medical
certificates. Actually, it commonly
happens that it is difficult to determine
whether a disease should be classified as
a complication or contributory cause.
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An instruction for coding of multiple
illness episodes has been developed b¥
Dr. Hliroo Kato, JNIH-ABCC epidemiologist
and was employed in this study. Basic
rules for selection of secondary cause of
death were abstracted from the instruction
as follows:

Two complications and two contributory
causes are selected from the illnesses
stated in the medical certificates with the
exception of the underlying cause of death

Selection is made according to the order
except 1llnesses coded as
Symptoms, and Ill-defined
Conditions which are given lower priority.

of entry,
Senility,

EXAMPLE ENTRIES ON MEDICAL CERTIFICATE:
i FEL BT A i o FEE

S OFFED 7 12 ABCCEESHOMER £
PEARBOBREELER L WA CRE a1
fo. TOEEDSEARNBHERELTR S &,
FEEDBYTH 3.

FRRRZ2BOTRCEHBIEHEhAER/R» 5
2OoMAMES LV 2o REE R A,

BRI OMEVAER, EES L B4 LD
REe LTRELARREZ BT, TBIEFC

s

PE VR 3t

a) CEREBRAL HEMORRHAGE it ££% e
b} CAMGCER OF STOMACH O

SYPHILIS, TACHYCARDIA AND DIABETES
fEdE, AR & & CERIRA

When the underlying cause of death is a
combination category in the ISC,

CODED 4S UNDERLYING CAUSE  [JS4EM CANCER OF STOMACH o
mA COMPLICATION i 1E CEREBRAL HEMORRHAGE [t
CONTRIBUTORY | R L SYPHILIS s
CONTRIBUTORY 11 BIFE I DIABETES 5 bR

TR A EESE A S o AHE T H B2, {H
(A s = b R SR T Tl e

no attempt

is made to code separately.

EXAMPLE
i

When classified into the same category and
one disease is vaguely defined while the
other is more clearly defined,
the more clearly defined.
disease vaguely defined as a complication,

a) MYOCARDITIS Ll 32
b) NEPHRITIS HO®
C) ARTERIOSCLEROSIS @EIAREE(LEE

CODED AS: UNDERLYING CAUSE, HYPERTENSIVE HEART DISEASE WITH ARTERIOLAR NEPHROSCLEROSIS.
fF o5 NO COMPLICATION QR CONTRIBUTORY CAUSE.
UFEIM, AR ARVE TR GE & (0 4 5 MM EME L RE R, SOFE L2 EIE I 4 .

ENTRIES ON MEDICAL CERTIFICATE 1
FEC 2l dF 2 o FEH

EMTRIES ON MEDICAL CERTIFICATE: I 4) BRONCHOPNEUMONIA 50 ks
FEL 32 W 2R 30 4% 0 3
FEC 2 e R b) WHOOPING COUGH HHE

WHOOPING COUGH WITH PNEUMONIA
Mg ®{ke sy mHM

CODED AS:
# 8

[Al—BHIIHMELT, —HOERIBERETE
TWaoIz, fhFlx kBB R E N TV AR
BBEXHRBL, AIHFREEEE LTHFEEMHT
Tk & .

select
Do not code the

EXAMPLE ENTRIES ON MEDICAL CERTIFICATE 1 a) ENDOCARDITIS L pyRs
- S 20
15 - ECRBFEIMOER B) HEART DISEASE .|
CODED AS: EMDOGCARDITIS
o L P %

w0



A primary purpose of the present study is
to determine whether or not the frequency
of entries of secondary causes in the
mediecal certificates varies with factors
such as sex, s ta tus.
This analysis is essential in connection

age, and exposure
with the methodologiecal aims previously
mentioned. Emphasis is also placed
on the study from the medical standpoint
of relationships between selected under-
lying causes and their complications or
contributory causes. An effort is also
made to incorporate findings concerning
relationship between principal and asso-
ciated pathologic changes, based on the

ABCC autopsy materials.

ANALYSIS AND DISCUSSION

Frequency of Entry of Secondary Causes in
the medical certificates in Relation to
Basic Factors -

The present study is based on 5526
deaths occurring from October 1950 to
September 1959 among 90,163 sample members
of Selections I and II of the JNIH-ABCC
Life Span Study.

In approximately half of the death
certificates analyzed one or more secondary
canses were entered. This proportion is
Ueda,

where the medical

comparable to that reported by Dr. F.
from the survey in Tokyo
care system is developed to the highest
level in Japan. The proportion is consid-
erably higher than comparable figures
obtained from three rural prefectures,
Tottori, However,

comparison between ABCC data for Hiroshima

Yamanashi, and Nara.
and data from several advanced countries
such as England and Wales, west Germany, and
the United States indicates that secondary
causes are entered less satisfactorily in
Hiroshima certificates.

I1linois, United States,
Germany shown in Table 1,

The percentages in
and Hessen, West
exclude 111-
defined causes. Since half the secondary
causes stated in Hiroshima certificates are
in the class of ill-defined causes (ISC)
the actual fipures in Hiroshima are lower
than those in Illinois and Hessen.
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TABLE 1

LIFE SPAN STUDY HIROSHIMA 195D-59,

PERCENTAGE OF MEDICAL CERTIFICATES LISTING

SECONDARY CAUSES OF DEATH, COMPARISON, JAPAN AND DTHER AREAS
£1 12 EOZKFEH &R LAZFECRITEO# G, 1950—-59F LBz k25 mHEAE
CERTIFICATES WITH ONE OR
AREA DA
p ’ 16 SUBJECTS) "\oRE SECONDARY CAUSES
B A B b 34 7 1 T 5 120 B ZURFEM & GUE L &
LR EOH & %
JAPAN (B
HIROSHIMA  [H /& 1950-1959 5,671 49.7
TOKYO Hoal 1955 44,255 52.9
YAMANASHI, TOTTORI, NARA
s, BIN, ZAE 1951 September 9 H 1,665 39. 5
ENGLAND AMD WALES 19850 February, May
Av 759k, ez 2H, 58 $1000 Elc
ILLINOIS, U.S.A. HKEA U2 4H 1852 92,868 49.0%
HESSEN, WEST GERMANY
T R g 18585 50,885 3.
*Excluding illdefined diagnoses such as symptoms and senility.
HERBLUPEEOL I S AL B2 5 E 4w,

TABLE 2 LIFE SPAN STUDY HIROSHIMA 1950-53, CERTIFICATES WITH AND WITHOUT SECONDARY CAUSES OF
DEATH, TESTS OF SIGNIFICANCE FOR AGE DISTRIBUTION
#2 CHXRFERNE#HFICEIHSORCZHEOMOCHTEHS T OZ2HEHMIIHRE LA EOBE,
1950—594E o KBz B 5 e
STATISTICAL TEST P VALUE fH
i o MALE B2 FEMALE 4
WITH VS WITHOUT COMPLICATION | GIHEl # L2 Labp LU b L VLD P:.05-02% P:<. 001 #e
WITH VS WITHOUT GOMPLIGATION 11 GHEN L bOBELUELhEVED P:.05-02% Pi<. 001%
WITH VS WITHOUT CONTRIBUTORY | RIE ] #Ea 0B EUHLEhEVED P:.02-.01% P:.05-.02%
WITH VS WITHOUT CONTRIBUTORY 11 FEI AL LOBEELR T VLD P:.10-.05 SUGG P;.05-.03%
Age, Statistical tests were made to deter-
mine whether the probability of entry of FH. TORFER AR 0B S HFECE O SR
secondary causes of death varies with the
'age of the deecedent. > TZ lﬁi} ;_ Ea) ﬁ\rf}’?f?#ﬂ‘:—a-% i i) -JJ‘FI! f ﬂjfﬁ

Since the majority of
tests were significant, as shown in Table 2
age 1s obviously an important factor in
respect to the entry of secondary causes
in death certificates. This relationship,
results from the fact that
complicated histories of illness are more

of course,

prevalent among older people who are more
subject to chronie diseases with multiple
episodes.

Sex. Table 3 gives the number and per cent
of death certificates with secondary causes
classified by sex. The pattern of cause of
death is different by sex.
the proportion of certificates having

Nevertheless,

secondary causes entered is the same for
the two sexes.
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TABLE 3

LIFE SPAN STUDY HIROSHIMA 1850-58, CERTIFICATES LISTING SECONDARY CAUSES OF DEATH.

NUMBER AND PERCENTAGE BY SEX

#£3 Ii?ﬂi_dz_dﬂﬁﬁ@uﬂﬂﬂ)%t?ﬂﬁxwﬁﬁ Ay, 1950—5E DKz 2 Ha#H
T MALE FEMALE it STATISTICAL TEST MALE VS FEMALE
SECUNDARY CAMSES NUMBER NUMBER P % i 00 B YRR E
ZRFER 2 % # ¢ P VALUE fif
TOTAL b 3,005 100.0 2,666 100.0
COMPLICATION | A ifiE I 1,427  47.5 1,259  47.2 P:.90-.80 NS
COMPLICATION 11 &fifdEll 308 13.2 346 13,0 P:.80-.70 NS
CONTRIBUTORY | FIET 188 B 173 8.5 P:.B0-.70 NS
coNTRIBUTORY 11 BIHAI 42 1.4 35 1.8 P:.80-.70 NS
NS - Hot significant
HETLW
Cause of Death. The number of entries of
secondary causes classified by underlyir:g FHE. :K?E@?Eﬁﬁﬁ%iﬁi%@ﬂﬂﬂlﬁﬁ LTE
cause are given in Table 4. Table 35,
which is a summary abstract, shows, for TeRLOBYTHE. RS X DRHETH 5.

965
malignant neoplasm is given as underlying

example, certificates in which a

cause of death. Among these, 50.2 per cent
had some cause entered as complication I
and 19.6 per cent of the certificates had
an entry as complication II. The table
does not indicate that these percentages of
death certificates mention malignant
The

per cent of certificates having secondary

neoplasms as complication I or II.

causes 1s shown in Table 5 for the ten
leading causes of death. It can be seen

from the table that:

In aceident and suicide, secondary
causes, whether complications or contrib-
utory causes, are seldom entered;

In nephritis and nephrosis complications
are frequently entered;

In pneumonia and bronchitis, and in
hypertension contributory causes are

frequently entered,

These findings are consistent with
priori expectations.

Radiation Exposure Status.
of entry of secondary causes differed in

If frequeney

accord with varying histories of exposure
the meaning of secondary causes would be
difficult to interpret. Such differences
might depend not only on biological but
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TABLE 4 LIFE SPAN STUDY HIROSHIMA 1850-59, NUMBER OF CERTIFICATES LISTING SECONDARY CAUSES
BY UNDERLYING CAUSE OF DEATH
#4 FERECHELARCBES IC0M s WA TREEE, 1950—0E0EE -2 BaHE
l:UMPi/.\I_BA:I’IBN CONTRIBUTORY| MO ENTRY
ISC COOE UNDERLYING CAUSE OF DEATH TOTAL o 1 A B H Bt
i JFEIA st | 0 ! (| SUEER]
TOTAL & 5671 2686 744 362 17 2853 50. 3

001-009 TUBERCULOSIS OF RESPIRATORY SYSTEM IMFIREFo#isr 409 200 54 22 8 201 49.1
010-019 TUBERCULOSIS, OTHER FORM FofhoER 53 24 3 2 1 29 54. 17
020-028 SYPHILIS i # 29 16 2 3 0 11 37.8
030-138 ALL OTHER INFECTIOUS DI SEASE £ O OE 66 a3 15 8 2 31 47.0
140-205 MALIGNANT NEOPLASMS B 992 503 194 52 7 477 4B. 1
240-245 ALLERGIC DISORDER Tl & — 92 50 13 1 38 41.3
260 DIABETES MELITUS A K 45 28 i 4 0 17 37.8
290-293 ANEMIA % I L 13 2 3 1 8 31.8B
204-209 OTHER BLOOD FORMING ORGANS FofoEnEoss 12 7 2 1 i 5 41.7
300-3089 %E;P';%I:.*?EP*:;;E%{!]EEE;Z?E}I}Ej};;;mﬂRSGNAL]'H' DISORDERS T 5 i 5 i e B
330-334 ﬁf;{nﬁgg;cazﬂiggﬁgnFFEcTiNs CENTRAL NERYOUS SYSTEM, . 368 T e o 526 47.3
340 NON-MENINGOCOCCAL MENINGITIS Il M % TR e e O 5 3 ] 0 0 2 40.0
400-402 RHEUMATIC FEVER Vai—wF8 3 2 1 1 0 1 33.3
410-434 HEART DISEASE AL i o 5 A 448 244 61 44 10 188 42,4
440-473 HYPERTENSION i L1 a1 58 11 10 5 a0 33.0
480-483 INFLUENZA P B i BT 11 ] 4 2 1 1 9.1
490- 502 PNEUMONIA AND BRONCHITIS filide, B ER 189 88 15 ks 7 8l 42.9
540, 541 ULCER OF STOMACH AND DUODENUM W, +IRIBHRE 127 B1 13 14 5 83 49.56
550-553 APPENDICITIS i 7 5 1 2 1 2 28.6
570 INTESTINAL OBSTRUCTION AND HERNIA  HEAZE, ~ L =7 40 21 13 3 1 18 45.0
543, 571 GASTRITIS ETC. HR% 1219 78 14 16 3 43 33.3
581 CIRRHOSIS OF LIYER R kS 82 37 10 9 1 42 51,2
580- 594 NEPHRITIS AND NEPHROSIS R, F70—-+8 165 117 44 13 2 46 27.8
510 HYPERPLASIA OF PROSTATE i 37 5 B A SE 2 2 2 1 0 1 50. 0
§40-649 DELIYERIES, COMPLICATION OF PREGNANCY, CHILDBIRTH

AND PUERPERIUM 20 14 3 4 2 6 30.0

wif kb IR SRS X UESOSHE
750-753 CONGENITAL MALFORMATION e RAE A | 7 4 0 ] 2 22.2
780-735 SENILITY WITHOUT MENTION OF PSYCHOSIS, ILL-DEFINED

AND UMKMOWN CAUSES 577 143 B 12 0 528  78.0

HEmEoilio b wERE, BRATHELZ SV CTAMORE
EBO0-964 ACCIDENT e 210 52 11 4 0 157  74.5
EQ70-979 SUICIDE Hof& 154 20 2 10 3 125 B81.2
E9BD-9B5 HOMICIDE fih # 18 3 1 0 0 13 B1.2
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TABLE 5 LIFE SPAN STUDY HIROSHIMA 1950-59, PERCENTAGE OF CERTIFICATES LISTING SECONDARY
CAUSES BY TEN MAJOR UNDERLYING CAUSES OF DEATH

£5 BEREEELTWOFEHLEZILHS

RIEC I EO ZAEREZADES,

1950—5S9E @K BIc it 2 B a g

TOTAL COMPLIGATION |CONTRIBUTORY
UNDERLYING CAUSE OF DEATH IS¢ CODE = H & fif At B A

5 FE iHES NUMBER | ‘ 1 I 1

i # ‘ | % | % %

TOTAL & 5871 100.0 47.4 18 6.4 1.4
::;i[;t;;g;:alsiﬂséﬁ;;?giFFECTING CENTRAL NERVOUS SYSTEM T O o i i
MALIGNANT NEOPLASMS R 140-205 902 1006.0 50.7 19.6 5.2 0.7
TUBERCULOSIS, ALL FORMS i 0D1-019 462 100.0 48.5 14.5 5.2 1.9
HEART DISEASE L B B 410-434 446 100.0 54.7 13.17 9.9 22
ACCIDENT A O HE L EBO00- 864 210 100.0 24,8 5.2 1.9 -
PNEUMONIA AND BRONCHITIS Tige, AEXHE 480-502 189 100.0 45.5 7.8 16.9 3.7
NEPHRITIS AMD NEPHRDSIS B, F7o—¥ 590-594 165 100.0 70.9 26.17 7.9 1.2
SUICIDE IS4 EQ70-978 154 00,0 13.0 13 6.5 1.9
ULCER OF STOMACH AND DUODENUM 7, |- T4REGHIE 540- 541 127 100.0 48.0 10.2 1.0 3.9
HYPERTENSION INCLUDING HYPERTENSIVE HEART DISEASE LTI T - s a3 gl 6.4 e ik

SNE, BOEECHERESD

also on socioeconomic factors differentiét—
ing the samples. As it happens, no
significant difference was observed in
the study. Therefore, it can be concluded
that the four groups defined in terms of
distance from the hypocenter are homo-
geneous. Table 6 shows percentage of
certificates listing secondary causes by
distance from the hypocenter.

ZMEFOL L 6T, aEnFNELFIILED
PEEINAV., RErE, COMETHARER
BHLNAED o BOHASDERECIL S TR
SExNEBE-—BThLEERLES. K6 IHK
REREEIZ &5 RFEH O ILE L T H AT IE

DEHFEERT.

TABLE 6 LIFE SPAN STUDY HIROSHIMA 1950-58, P.ERBENTAGE OF CERTIFICATES
LISTING SECONDARY CAUSES OF DEATH BY DISTANCE FROM HYPOCENTER

£6 WBERAMICHL DREROEKL T HHRCRHTEOET ¥,
1950—59EnIEEIF T2 HHME

TO TAL COMPLIGATION | CONTRIBUTORY
SEX DISTANCE IN METERS & M & A&
t; I B m NUMBER I 1 1 1
* £
% % % 5
g- 1088 1027 100.0 §1.2 14,5 6.4 1.6
MALE 2000- 24988 569 100.0 47.3 13.7 8.7 0.5
% 2500-10,000 1066 100.0 44.8 12..% .3 1.8
NOMEXPOSED JE#:IE a4l 100,0 45.2 12.0 8.3 2
SIGNIFICANCE TEST HEIEHE NS NS NS NS
0- 1999 303  100.0 47.4 13.1 5.4 1.3
FEMALE 2000-2489 535 100.0 48.0 11.8 7.8 0.9
ES 2500-10,000 894 100.0 46.3 13. 8 6.5 1.8
NONEXPOSED JEREMR 328 100.0 47.8 12.8 7.4 1.2
SIGNIFICANCE TEST AREIEME NS NS NS NS

14



Ccomplications.
of causes appear as compliecation I the
pattern of distribution
different from that of underlying causes.

Al though wide varieties
is entirely

Approximately 50 per cent of entries as
complication I are waste bhasket diagnoses
such as symptoms referable to systems or
and other ill-defined

The majority of the
remaining complications consist of hyper-

organs,
causes of the ISC.

senility,

tension, malignant neoplasms, tuberculosis,

heart disease, pneumonia, and bronchitis.

For complication II approximately 30 per
cent are waste basket diagnoses. Beside
these the same diagnoses appear as for
complication I such as malignant neoplasms,
hypertension, tuberculosis,
and bronchitis.

pneumonia,

A test was performed to determine whether
or not the causes stated as complications
I and II are distributed with the same
pattern. The difference is highly signif-
iecant (P <. 001},
the effect of waste basket diagnoses which

Even after eliminating

are relatively much more frequent in
complication I than in complication II, the
difference in distribution pattern was
still This difference
presumably results from the frequency of

significant.
éntry of malignant neoplasms, and vascular
lesions affecting the central nervous
that is,
diseases are entered in complication I
while the less significant are relegated

system, the more significant

to complication II.

As mentioned above,
significant difference was observed among
the
frequency of entry of secondary causes. An

no statistically
the exposure groups with respect to

equally important problem is whether or
not the patterns of diseases entered as
secondary causes differ among the exposure
groups. a chi-square test

performed on the cross-tabulation between

However,

selected causes mentioned as complications
and the exposure groups gave a nonsignif-
icant result and there is, therefore, no
evidence for the existence of selective
factors for secondary causes in relation to
the different exposure groups (Tables 7,8).
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TABLE 7 LIFE SPAN STUDY HIROSHIMA 1850-53, NUMBER OF CERTIFICATES LISTING SELECTED CAUSES OF DEATH
AS COMPLICATION I BY SEX AND DISTANCE FROM HYPOCENTER

#7 Em%mm,%ﬂ,&ﬁﬁm%mﬁlmﬁ,mm—wﬁmm%msﬁaﬁﬁﬁﬁ
DISTANCE IN METERS
SER COMPLICATION | leJS[]CE TOTAL ki NONEXPOSED
s Ak E imee| B e 2000- |2500- e
= Al #7 dlr 77 <2000
2499 [10000
TUBERCULDS!IS, ALL FORMS “A&if 001-019 27 12 5 B 4
MALIGNAHT NEOPLASMS eSS e k) 140-205 87 34 12 30 11
VASCULAR LESIONS AFFECTING CENTRAL
NERYOUS SYSTEM 330-334 45 20 8 12 5
rp RE 2 £ 8 o I B
HEART DISEASE oL M 752 A 410-434 18 33 15 19 g9
HYPERTENSION e I 440-447 124 ig 23 47 15
PNEUMONIA AND BRONCHITIS i, ARER 490- 502 43 20 5 16 2
ULCER DF STOMACH il 540 11 7 1 3 -
NEPHRITIS AND NEPHROSIS H &, #70-+& 580- 504 10 3 k] 3 1
w | SYMPTOMS REFERABLE TO SYSTEMS OR ORGANS
2 | Rz @ BECHT A RERROER Tl-ged Bl 8h NN RM A
=
SENILITY AMD ILL-DEFINED DISEASE
B 1w e & CBIERREOKE FROey et % W &
suBTOTAL / &f 1158 420 230 388 119
RESIDUUM # Dl 7269 108 39 an as
TOTAL ©5 &f -7 1427 525 269 479 154
SIGNIFICANCE TEST X2 = 16,11
B RE s A P:.008-.98 NS
TUBERCULOSIS, ALL FORMS &% 001-018 19 7 4 8 -
MAL] GNANT NEOPLASMS A T A 140-205 77 33 14 25 5
‘uscuun LESIONS AFFECTING CENTRAL
NERVDUS SYSTEM 330-334 3z 8 8 11 5
b HL B AR R ¢ I T (5
HEART DISEASE o R TR B 410-434 658 26 12 18 12
‘HYPERTENSION o 1L 440-447 129 4B 25 a7 21
ULCER OF STOMACH B i 540 2 1 1 - -
‘NEPHRLTIS AND NEPHROSIS B#%, #70—¥ 500-504 8 1 - i 1
w [gYMPTOMS REFERABLE TO SYSTEMS OR ORGANS
i i SR e 780-788 47 152 94 172 57
2 | R crEWCHT 3 EEREOER i
L)
“W |SENILITY AND ILL-DEFINED DISEASE
i 3 PR T e - 11
I I b kO I A AR O R T80-70% 2 i 3 a8 a0
| SUBTOTAL /b it 1021 354 201 335 131
| RESIDUUM % @i 238 77 56 79 28
‘ TOTAL & Gt 12589 431 257 414 157
[

SIGNIFICANCE TEST
‘ 1 SR

"(2(-27) =35,000

P:.30-.20 NS
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TABLE 8 LIFE SPAN STUDY HIROSHIMA 1950-59, NUMBER OF CERTIFICATES LISTING SELECTED CAUSES
OF DEATH AS COMPLICATION |1 BY SEX AND DISTANCE FROM HYPOCENTER

#8 EINFEAR, R, #BREHGHEToH, V90— FEDERIIsTIHGHA

DISTANCE IN METERS
L
SEX COMPLICATION 11 clnsucz TOTAL AR NONEXPOSED
tE 1 i samgpn | A 000/ 2000- (2500 JEHEE
R 12499 | 10000
TUBERCULOS1S, ALL FORMS 4 f5# 001-0139 14 5 3 5 1
MALTGNANT NEOPLASMS CISER TR ot 140-205 51 19 19 10 3
YASCULAR LESIONS AFFECTING CENTRAL
NERVOUS SYSTEM 330-334 3 1 1 1 =
B B EE R o i A R4S
HEART DISEASE L e E B 410-434 21 8 4 ] 2
HYPERTENSION e 1 JE 440-447 ig 18 5 13 2
PNEUMONIA AND BRONCHITIS i, A% ¥4 490- 502 14 8 1 B 1
ULCER OF STOMACH g 540 4 - 2 2 -
w |NEPHRITIS AND NEPHROSIS 8, #7po0—+ 590-594 4 1 1 2 -
-
= |SYMPTOMS REFERASLE TO SYSTEMS OR ORGANS
= IR B BT 5 R 0 R jhdies BRLSllE L SR it
F)
SENILITY AND ILL-DEFINED DISEASE
EH L UBED MR ORI i i !
SUBTOTAL < 4F 264 101 49 88 28
RESIDUUM & & fih g 134 48 29 42 15
TOTAL T Gt 398 149 78 130 41
SIGNIFICANCE TEST x? = 36.907
| M BOE df = 30 P:.20-.10 NS
TUBERCULOSIS, ALL FORMS 4#sk 00t1-018 8 2 - 4 2
MALIGMANT NEOPLASMS R B 140-205 50 20 10 15 5
YASCULAR LESIONS AFFECTING CENTRAL
NERVOUS SYSTEM 330-334 ] 2 1 1 2
R f R R o I IR
HEART DISEASE A e g 410-434 21 5 3 11 7.
HYPERTENSION o L 440-447 29 9 ] 11 3
NEPHRITIS AND NEPHROSIS §i#%, #70-—+4 590-594 5 3 1 1 -
w |SYMPTOMS REFERABLE TO SYSTEMS OR ORGANS
2 |RHEE BT CHT 2 E AL OER Terer SN ens W 1 2
=
W |SENILITY AND ILL-DEFINED DISEASE
b B g s b U IR R o 4k L 8 M f
7 |=
SUBTOTAL )+ &F 238 a7 40 a0 3t
RESIDUUM # Ol 108 a2 23 42 1
TOTALG &f 346 119 63 122 42
SIGNIFICANCE TEST x2(24)=21,525
HiEtErE P:.90-.80 NS
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contributory Causes. Contributory causes
are defined as significant diseases or
conditions which exist co-incidentally with
the underlying cause. They may contribute
It would

be expected that chronic diseases or

in some degree to the death.

conditions having low fatality, such as
diabetes mellitus, benign neoplasms, or
mental disorders will most frequently
Actually,
and 168 of mental
disorder in Table 9 give some support to
this idea.

appear as contributory causes.
9 cases of diabetes,

The number of contributory
causes discussed here is not large enough
to delineate in detail
contributory causes found in Hiroshima med-

the pattern of
{ecal certificates. [t is elear, however
that the waste basket diagnoses, symp toms,
senility, and ill-defined causes, appear
as frequently among the contributory
causes as they do among the complications.
They account for about one-third of all
contributory cause I entries, and 35 per
cent of entries for contributory cause II.

BIFE. BIEIEEEREE FERCEET ALK
mEARRELEHZIATVS, BIHIL S A HEE
W loEE+ 5 L85, EEBERE, RUEFEY
FAEEMEED LS ZFRCEOBVBHEREZ
FAZIRREILREIR £ LT THEILRB IS T
HAHHIEMEsNA BEE FoLIRSh O
R 9Bl & UHMmEEHIz 0Bz 25 51
ERFFAEOTES. ABETHRE L 5 728
RO iESoRCZHE B A ZRIRO
RRE L AIcEEBT AEE Q3L L L, B
B LB, ThbLER, EEBLIUBHAD
BRE DR IX A 12 51 5 LRI BRI &
BTHE IALNL., ZheDBIIEEIRE T O

Y, BLXURENLON%EHD 5.

TABLE 8 LIFE SPAN STUDY HIROSHIMA 1950-59, NUMBER OF CERTIFICATES LISTING CONTRIBUTORY
CAUSES | AND |1 BY CAUSE AND SEX

#£9 FERE, HHEEILHECI, 1950—59fE DL BIc B it A HHHEE

CONTRIBUTORY CAUSE

CONTRIBUTORY | CONTRIBUTORY
= Tl o
T gl B

i # P ES | MALE |FEMALE| MALE |FEMALE
B i 5 S

TUBERCULOSIS #EOH 001-018 12 ] 2 1
MALIGNANT HEOPLASMS CUSUS etk 104-205 7 8 1
BENIGN NEOPLASMS AR 210-239 3 0
DIABETES MELLITUS il R A 260 7 2
ASTHMA i & 241 B 4 3
ANEMIAS B 280-293 B 8 3
MENTAL D1SORDERS F v R 300-326 11 5 2 1
HEMORRHAGE OF BRAIN T e o 330-334 5 8 1
HEART DISEASE Lo T 410-434 5 2
HYPERTENSION 3 & LR 440-447 9 2 2 2
GENERAL ARTERIOSCLEROSIS 4 5% B IR (Y 4 450 2 3 2 2
PNEUMONTA o4 ‘;:2 K 5 1
ULCER OF STOMACH T 540 3 ? 1
MEPHRITIS AND NEPHROSIS Bk A7u—F 590- 594 4 8 1
HYPERPLASIA DF PROSTATE i1 AL g BR A AE 10 1 1
ARTHRITIS P 720-725 3 9 1 1
SYMPTOMS REFERABLE TO SYSTEMS OR DRGANS 780-789 17 14 4 8
FEE 2 BE CHET 2 E L ORER -
SENILITY AND ILL-DEFINED CAUSES EH L & UFIB W B 7 REEE 2 AR TR 700-795 28 30 5 4
ACCIDENT i 800 3 3 1 i
RESIDUUM Fofb 48 80 16 11

TOTAL it 189 173 42 35
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To evaluate properly the nsefulness of
s econdary causes to the Life Span §tudy,
consideration must be given to the accuracy
of the information reported as well as to
The problem
raised by inaccuracy of diagnosis applies,
also to the underlying cause.

the frequency of reporting.

of course,
An evaluation of the problem as it relates
to the underlying cause was made by
Drs. Stone and Anderson,s using ABCC
autopsy materials for the period 1947_57,
This study showed that the accuracy of
diagnosis varied with the underlying cause.
For example,
neoplasms were fairly accurate,
disease was poorly diagnosed.

diagnoses of malignant
while heart
In addition
to medical accuracy per se, the secondary
causes are greatly affected by the tendency
of physicians to enter only certain diag-
noses as secondary causes., Even when the
physician is well aware of the presence of
a relatively benign chronie disease, he is
quite likely to omit reporting it as a
secondary cause on the death certifica.te.
It can safely be assumed that the entry of
secondary causes will be strongly influ-
enced by whether or not illnesses are
easily detectable clinically. Those
diseases more difficult to detect will be

omitted from entry in the certiflcates.

Although the magnitude of such influence
can not be measured precisely, in order to
elucidate the magnitude at least approxi-
mately, an attempt was made to compare
secondary causes of death stated in medical
certificates with associated causes
diagnosed at postmortem examinations.

For autopsies performed by ABCC, in
addition to the principal postmortem
cause, two associated causes are shown.
Table 10 is taken from a recent ABCC
technical report.8 Since the autopsy cases
heavily represented both closely exposed
persons and deaths diagnosed elinieally as
caused by malignant neoplasms, the distrib-
ution of associated pathological findings
present in the autopsy series 1s at best
an approximate guide to what might be
expected in the unselected deaths in the

Life Span Study.
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TABLE 10

AND 2 BY CAUSE AND SEX

%£10 ZEFER, ENEBT2Hsh

EHEREL b kU2
BB s RGRE

» 1950—594Ed

LIFE SPAN STUDY HIRBSH{MA 1950-59, AUTOPSY DIAGNOSES, ASSOCIATED CAUSES

ASSOCIATED CAUSE BfifEm%

ASSOCIATED CAUSE OF DEATH 1SC CODE| MALE FEMALE

i e E =R

Bl SEH REs 1 ” i J 5

TOTAL & & 753 753 551 551
WITHOUT ASSOCIATED CAUSE MffmEszFLhd LD 65 164 52 119
TUBERCULOSIS, ALL FORMS ok 1] 001-019 a2 24 16 18
SYPHILIS AND ITS SEQUELA ML X U7 ORIEIE D20-029 7 4 2 1
OTHER INFECTIOUS DISEASE # il 0 iE Y 030-138 23 23 g q
MALIGNANT NEOPLASMS BRSNS 140-205 24 [ 17 ]
BENIGN NEOPLASMS BIEH 4 210-239 48 43 42 g1
DISEASE OF THYROID GLAND R 8 A 250-254 25 29 19 ag
DIABETES MELLITUS e b 5 260 1 2 0 1
OTHER EMDOCRINE GLANDS 2 D @RI 0B 270-277 a 10 i 8
AVITAMINDSES AND OTHER METABOLIC DISEASE
Vi REES EUZOMOHEABE 4R0-2A9 8 2 : 2
BLOOD AND BLOOD FORMING ORGANS I J P Mol 290-2494 83 3B a2 at
YASCULAR LESIONS AFFECTING CENTRAL NERVOUS~SYSTEM s
BT 40 5 00 7 0 8 330-334 25 15 22 12
OTHER DISEASE OF NERVOUS SYSTEMS AND SENSE ORGANS 340-398,
FohomRRLUBRELEORE 300-326 13 7 5 1
HEART DISEASE L B AR R 410-434 33 34 22 17
vasnrsuswu INGLUDIN[; HYPERTENSIVE HEART DISEASE
LRl 7 - 1 1
e, RS SO i S 1 A i
OTHER DISEASE OF CIRCULATORY SYSTEM
2 00 flb > T8 R 55 A28 Aalsass . & el e
PNEUMOMI A AND BRONCHITIS Nhge, Sk 490-502 3t Kk 37 25
OTHER DISEASE OF RESPIRATORY SYSTEM )
2 0 o BP0 B 28 510- 527 a7 30 21 20
ULCER OF STOMACH AND DUDDENUM 540- 541 13 22 7 12
W, AR K
DTHER DIGESTIVE ORGANS e 27 13 23
rofhoEtERoRE
LIVER CIRRHDSIS JEF 2 581 a3 28 29 25
OTHER DISEASES OF LIVER, GALLBLADDER AND PANCREAS
: . Lomlie R - 1 1

ZoROIFR, B#sE CHEORS ) PRI ESE, . 1 7 i ;
NEPHRITIS AMD NEPHROSIS BRELUrTO—H 580- 594 4 5 3 1
INFECTIDNS OF KIDNEY A o I e 500 26 11 28 22
OTHER DISEASE OF URINARY SYSTEM # i il [RE RO KA 601-609 3 5 2 5
HYPERPLASIA OF PROSTATE i 3L AR AL K HE 610 12 26
MALE GENITAL ORGANS Bk R B11-617 14 ag
BREAST, FEMALE GENITAL ORBANS L%, ZHEHEHROEKE 620-637 1 8 10
DELIVERY, COMPLICATION OF PREENANCY CHILDBIRTH AND
PUEPUREUM E40-589 3
S 3 & URRE R 47 0 A OF 12 PE AR 0D 4 R AE
SKIN AND SUBCUTANEOUS TISSUE E, K TFH#Sort B40-716 k] 4 1
BONES AND ORGANS OF MOYEMENT , HESoHEE 720-749 2 2 3 5
CONGEMNI TAL MALFORMATIONS S K A A 750-759 7 [ 3 3
RESIDUUM F @ith 42 40 23 16




There are some significant differences
between the patterns of causes stated as
pathological associated findings 1 and 2,
These differences may be summarized
as: Major diseases, such as malignant
neoplasms, are more likely to be entered
as associated cause 1; and less important
diseases, such as hyperplasia of prostate
are likely to be entered as associated
cause 2, Nevertheless, the major compo-
nents of both associated causes 1 and 2
are the same categories of diseases, such
as benign neoplasms, heart disease,
pneumonia, cirrhosis of the liver.

On the other hand, the secondary causes
stated in the death certificate show an
entirely different pattern from that of the
postmortem findings. If the diseases or
conditions classified in waste basket
diagnoses of the ISC are excluded, some of
the diseases, such as pneumonia or ulecer of
the stomach, stated on death certificatés
are comparable in frequency to those found
by the postmortem examination. However,
hyperplasia of prostate, benign neoplasms,
and diseases of thyroid gland, which are
frequently noted as associated causes at
postmortem are seldom found in the death
certificate material. On the other hand,
hypertension, or malignant neoplasms, ete.
are entered more fregquently in the death
certificates. The fregquent entry of
malignant neoplasms as complication I
and II on death certificates, may be
explained hy temptation for certifying
physicians to lay undue emphasis on
metastatic sites of malignant neoplasms.
Generalizing the above findings, it can be
concluded that those diseases which have
mild symptoms or which are diffiecult to
detect clinically are too infreguently
entered on the death certificates. The
magnitude of information which is missing
from the death certificates is a result
of unmeasurable and complex factors such
as the educational baeckground of the
physician, development of diagnostic
methodology, the physician's attitude
toward entering causes in the death
certificate. (Table 11},
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TABLE 11 LIFE SPAN STUDY HIROSHIMA 1850-59, COMPARISON OF AUTOPSY AND CERTIFIGATE
SECONDARY CAUSES OF DEATH

#£11 HIMRIz X3 KSEE SFEC BRI O KR & o ag,
1950—S9E DL ESIZ B 1T A A a A

| AUTOPSY # R CERTIFICATE SECEEPAI
SEX SECONDARY GAUSE OF DEATH ciusucs ASSOCIATED CAUSE(COMPLICATION [CONTRIBUTORY
% UKFEE g Pl 1 FE [ fediignd g @
1 2 | I I
TOTAL & & 753 7453 1427 a48 189
TUBERCULGSIS, ALL FORMS fdsi% 001-019 a2 24 27 14 12
MALIGNANT NEOPLASMS WAE ST A 140-205 24 B 87 51 1
BENI|GN MEOPLASMS BT 210-239 46 43 1 2 3
DISEASES OF THYROID GLANDFURER® A& 250-254 25 29 0 0 i}
HEMORRHAGE OF BRAIN INCLUDING HYPERTENSIVE
HEART O1SEASE 330-334 25 15 45 3 6
el L LR DB R R R D)
HEART DISEASE 410-443 68 38 i 21 3
HYPERTENSION i e 444-447 3 2 123 ag g
[_;’;LE-?Z_?E;F}ISEEE?K%?TERIUSCLERGS'S 450 50 40 41 15 2
“ ULCER OF STOMACH i 540 11 B 11 4 3
= PNEUMONIA B % 490-483 3D a7 32 8 5
) LIVER CIRRHOSIS R 2 581 33 28 4 ! 1
NEPHR]T‘[S AND NEPHROSIS WA$lui 7o 590-594 4 5 10 4 4
INFECTION OF KIDNEY R o R A 600 28 11 1 0 0
HYPERPLASIA OF PROSTATE R ilRACAfE 610 12 26 i 0 1
RESIDUUM Z il 363 443 967 238 130
WITHOUT ASSOCIATED CAUSE
HtEREE b LD 42 it 9 0 0
TOTAL £ @t 551 551 1258 348 173
TUBERCULOSIS, ALL FORMS ik 00t-019 16 18 19 8 5
MALIGNANT NEOPLASMS i ettt 140-205 17 g 77 50 8
BENI GN NEOPLASMS HEHEY 210-239 42 g1 2 3 :
DISEASES OF THYROID GLANDWARARMIE R ' 23D-254 19 3B 0 1 -
HEMORRHAGE OF BRAIN INCLUDING HYPERTENSIVE
HEART DISEASE 330-334 22 12 32 ] 8
R ol i (i R R R A BT
HEART DISEASE LT B 410-443 3B 30 68 21 2
HYPERTENSION M 440-447 2 2 129 29 2
3 c;u%E{;:ﬁﬁé“%thsa|nscLEMS|s T & a . s 4
= ULCER OF STOMAGH Bt 540 6 12 2 0 2
= PNEUMONIA i % 490-493 37 25 18 1 1
-L;L( LIVER CIRRHOSIS FiF 5 22 581 29 25 ! i -
NEPHRITIS AND NEPHROSIS $#Hamkoif7o—+ 590-594 3 1 8 5 B
INFECTION OF KIDNEY T o i 8OO 28 22 0 2 0
HYPERPLASIA OF PROSTATE 7 3L BRAE AAE 610 0 0 0 0 0
RESIDUUM # it 200 1586 868 207 133




RELATIONSHIPS BETWEEN UNDERLYING CAUSES AND
COMPLICATIONS

A cross tabulation which shows underlying
cause in relation to complications I and II
is presented in Table 12,

The number of death certificates avail-
ahle is not sufficient for gaining very
detailed knowledge as to what kinds of
complications accompany specific underlying
causes, So-called waste basket diagnoses
accounted for almost half of all complica-
tions. Many nonsignificant combinations
between underlying cause and complications,
such as pulmonary tuberculosis accompanied
by tuberculosis of other sites; malignant
neoplasms accompanied by metastatiec sites;
or hemorrhage of the brain accompanied by
observed in
It is difficult to

avoid pessimism with respect to the value

hypertension were, in fact,

the present material.

of the material for biological research.

It is of considerable interest that
carcinoma appeared nine times as complica-
tions, in six instances accompanying
tuberculosis as the underlying cause,
These malignancies would, of course, be
omitted from the primary tabulations. No
conclusion can be drawn as to a specifie
relationship between tuberculosis and
malignant neoplasms, but the observation
suggests some limited usefulness of
secondary causes in application to the Life
Span Study. On the other hand, since 965
of the deaths here were attributed to
malignancy as underlying cause, the loss
incurred by ignoring malignanecies which
appear only as complications is of the

order of 1 per cent.

The number of contributory causes 1is
not large enough to permit analysis of
this kind.
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SUMMARY

The applicability to the JNIH-ABCC Life
Span Study of secondary causes shown in
Hiroshima death certificates is discussed.
The analysis is based on 5526 death certif-
jeates reported among members of Selection
I and II of the Life Span Study sample.
gecondary causes appear to be of only
1imited usefulness to the Life Span Study.

Factors such as age, sex, exposure
status, which may influence the frequency
of entry of secondary causes in mediecal
certificates are analysed. Age is the only
factor which shows a significant relation-
ship

and this may be interpreted as

resulting from the fact that chronie
diseases with multiple illnesses are most

prevalent among persons at older ages.

The number of secondary causes in the
present study is too small to delineate in
detail the pattern of complications.or
cases of

contributory causes. However, 9

malignant neoplasms were entered only as

complications and were missed in the
primary tabulation, representing only about

one per cent of all malignancies.

gecondary causes shown in the death
certificates and associated causes found
at postmortem examination seem not to be
comparably distributed, thus raising a
serious problem as to the applicability of
the former to the Life Span Study. Both
the magnitude and accuracy of entry of the
secondary causes are influenced greatly by
the ease with which he

detected clinically.

illnesses may
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TABLE 12 LIFE SPAN STUDY HIROSHIMA 1950-59, NUMBER OF CERTIFICATES LISTING COMPLICATION 1 AND 11 BY SEX

AND UNDERLYING CAUSE OF DEATH

£12 AHMEIBEUAIEL 2#FEEEN CHHL AN, HCBHMEDH, 90— S9F0EBIcE T 2HmHA
GOMPLICATION | MALE  /rfi#E 1 5
WHO INTERNATIONAL STATISTICAL CLASSIFICATION FOR UNDERLYING CAUSE OF ODEATH
TR L BUFEIR 1= 44 5 WHO IRt 5 1 —
& o =lelelelaleln|z|gaele|sle s|a|zle|lelela zlz|a]g] =
(= [ O I B el o o e (B 8 = s I B O i W = e ool O il
=l=l=lslzlzle|2]leisld |l |2 alalsle|ale|ela|a]s
= o L= — o (o] o ™ | ™ o -+ -+ ~+ w3 [le] w w w w -~ ~ -~ r~ L o
0o1-008 7 1 ]
g10-018 17 2 19
020-029
D30-138 2 1 2 §
140-205 5 B2 B7
210-2319 1
240-289 4 8 v TR 17
290-289 1 2 1 4
30n-326 3 8 9
330-334 2 1 2 1 10 1 1 1 4 29
340-388 2 1 1 1 18 4 1 2 3 33
400-402 -
410-468 1 1 3n 2 1 b 1 38
470-527 8 4 5 3 1 1 1 2 27
530-578 1 1 1 4 11 8 2 3 a1
580- 587 1 3 1 1 10 16
590- 594 2 1 2 1 3]
§00-637 1 & 1 1 1 [i]
640-689 =
690-716 1 2 3
720-748 1 1 z
750-758 =
7160-778 L
T80-788 45 4 3 5 94 29 5 12 70 8 B 12 22 21 13 2 1 1 1 1 55 23 438
780-1795 16 1 2 3 42 2 1 5 A W 1 2 18 3 14 B 1 4 2 2| 1865
800-898 2 4 2 1 7
TOTAL at 109 ] §:i 14 245 3B B 22 151 7 ] 1B 58 49 40 1l = 2 3 3 i} 57 48 952




COMPLICATION | FEMALE &HET %
WHO IHTERNATIONAL STATISTICAL CLASSIFICATION FOR UNDERLYING CAUSE OF DEATH

COMPLICATION E AR #  aWHO B Rt o M TOTAL
& fif sle|le a8 l3 2|28 =]8 2| = ‘ ol [ = [t = - - - = ol = 2t
AR R R S AR e - B B B e e Bl B o ’

slel=zlalgle |Bla| 885 elelzelegsls|lslels|z|a|n]|a el = =

(= L=} I1 = = - o~ o o Lor) e L =+ - - wy w wy w o = ™~ - | e ~ L L=~
oo1-008 4 4
010-019 11 4 15
020-0289 1 1 2
na3n-138 1 1 1 2 T
140-205 ] 74 1 i 117
210-239 1 1 7
240-280 2 - 1 4 2 1 2 1 21
290-298 1 3 1 1 5
300-326 " 1 1 3
330-334 2 2 1 13 1 4 1 24
340-398 1 2 14 19
400-402 L,
410-468 2 29 1 2| a4
470-521 4 3 1 ! 1 10
530- 578 2 4 8 2 2 g v § 32
580- 587 1 1 1 i 7 1 14
590- 594 1 1 1 1 4
600-637 1 1 1 3
540-689 1 4 b
630-716 1 1
720-749 1 1 1 3
750-759 1 1
760-776 -
780-789 43 B 4 81 CERR T 53 8 LT G5 S 4 66 11| 397
790-795 B 4 1 2 52 5 1 23 3 3 3 19 i 18 1 1 4 174
800-989 3 2 1 1 e | i
TOTAL 3 76 16 5 13 238 13 23 TR e B A 1 g 1 58 39 48 13 il + 70 ‘25 | BEB
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COMPLICATION 1| MALE ST H

WHO INTERNATIONAL STATISTICAL CLASSIFICATION FOR UNDERLYING CAUSE OF DEATH
COMPLICATION JELREE (2 &+ 5 WHO BB B &t o 8 FOTRE
& B slglglelzisls siglgigieislglslieglzglelele|z|sle|R g2 &
s = I B B - o i e 2 < -l = [ = O (| (el ) il e S I < 1
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